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Preface to “Corporate Governance,

Social Responsibility, Innovation, and Sustainable

Business Development Goals”

This book introduces the key concepts and contemporary issues related to corporate governance,

social responsibility, innovation, and sustainable business development goals. It highlights the

importance of integrating these principles with modern business operations. On one side, corporate

governance concerns how companies are directed and controlled, promoting accountability and

creating long-term value. However, social responsibility goes beyond legal compliance, emphasizing

a corporation’s commitment to societal well-being and responsible practices. Innovation is crucial

for businesses to adapt, improve competitiveness, and create value through new ideas and

processes. Sustainable business development goals aim to balance economic growth with social

and environmental considerations, contributing to a more equitable and sustainable future. The

book aims to explore these concepts, providing theoretical foundations, practical frameworks, and

real-world examples to inspire responsible, innovative, and sustainable business practices.

Akrum Helfaya and Ahmed Aboud

Editors
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1. Introduction

Corporate governance, social responsibility, and innovation play an important role
in achieving sustainable business development goals (SDGs) [1–3]. The magnificent chal-
lenges that humankind faces, such as climate change and global warming, deforestation,
biodiversity loss, hunger, poverty, inequality, racism, women abuse, child labor, share-
holderism/wealth maximization, conflicts, and recent pandemics, deter the achievement
of both corporate and national SDGs [4,5]. Sustainable corporations embed sustainable
development agenda into their business models and make sustainability benefits a key
objective of the new business era [6]. In this context, corporate managerial and investment
choices consider not only the aspects of economic performance, but also their social and
environmental performance [7]. Accordingly, sustainable business is an opportunity for
corporations to enhance trust and create value on a wide scale. However, a sustainable
business must be economically worthwhile, so that it can have a positive impact on corpo-
rate profitability, stimulating the long-term success and resilience of business companies
and overall sustainable financial solidity [6,7].

Corporations are widely accredited as playing a crucial role in achieving SDGs, as they
can promote responsible investments and integrate ethical, environmental, and social crite-
ria into their investment strategies [6]. Corporate directors can use corporate governance
mechanisms and innovation to support business projects and activities with a measurable
long-term positive economic, social, and environmental impact [7]. Accordingly, additional
research is needed regarding governance, sustainability, innovation, and SDGs.

With these premises, this Special Issue will contribute to the existing literature on
corporate sustainability governance and innovation and SDGs. It will enhance our un-
derstanding of the potential contributions of sustainability governance and innovation
practices to improve corporate sustainable financial performance and the accomplishment
of the SDGs. It will also offer additional insights into the perception of sustainability
governance, innovation, and SDGs of corporate directors, investors, and other stakeholders.
Thus, the twenty-fifth articles that comprise the Special Issue cover a broad continuum
of topics related to corporate governance, social responsibility, innovations, and SDGs.
Generally speaking, there are a few articles that approach these topics from a theoretical
view, while the other papers are empirical studies. The following two sections are brief
summaries of the content of each of the articles published in this Special Issue.

2. Corporate Governance and Social Responsibility Practices

The first article (Contribution 1) reviewed the literature and stated that a generally
accepted definition for understanding the concept of corporate sustainability (CS) is still

Sustainability 2023, 15, 9471. https://doi.org/10.3390/su15129471 https://www.mdpi.com/journal/sustainability
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missing. Considering the clear meaning of CS is of crucial importance for facilitating
rational and efficient CS practices. The authors also proved that there is a lack of a sound
theoretical foundation and of conceptual clarity of CS has been recognized as a key cause
of unsatisfactory and unsuccessful sustainability decisions and actions by organizations.
To address these gaps in the literature, the authors conducted an ontological analysis of
the different and interrelated CS concepts in the CSR/sustainability literature. The authors
found that the concept of CS is clearer than most authors argue and can be well-defined
around its three pillars (e.g., environmental, social, and economic) to provide wide-scale
and equal opportunities to future generations.

In the same vein, the second article (Contribution 2) claimed that corporate stakehold-
ers highly considered the importance of corporate social and environmental activities on
both societies and the environment, and therefore the notions of CSR, ESG, and corporate
citizenship have received a great deal of attention in academia and industry. To under-
stand and distinguish corporate responsibility approaches in the literature, the authors
used text mining techniques to comprehensively analyze the summary information of
1235 research papers on these three notions. The findings of this article indicated that
corporate citizenship is not only a high-level concept that involves ESG and CSR, but also a
broad concept with missions that are associated with various societal matters. The findings
also disclosed that employees, as the principal agents of corporate citizenship practice, are
more critical than other stakeholders of corporate citizenship practice.

There is no doubt that different users of corporate reporting are looking for high-quality
corporate financial and non-financial disclosure to make sound judgments of corporate
performance and make rational investment decisions. Corporate reports, therefore, are seen
as agents for contributing to a better future and hence could help in achieving sustainable
development goals by publishing transparent non-financial disclosure. In this context, the
third article (Contribution 3) states that accounting regulations of non-financial disclosure may
be useful in enhancing the transparency of corporate reporting practices. Thus, the authors
provide a systematic review to synthesize the literature from 2014 to 2021 on the patterns and
trends relating to accounting and business regulations on non-financial disclosure in corporate
reporting by companies. A thematic review of 62 articles identified 20 initial codes, which
were then grouped into eight clusters: Directive 2014/95/EU, disclosure approaches, fiduciary
duties of directors, stakeholder engagement, the effectiveness of disclosure regulations, the
impacts of rules, the role of different actors and corporate accountability.

The increased focus on environmental (E), social (S), and governance (G) (ESG) dis-
closure has become an essential step to integrate sustainability practices into corporate
culture to meet the expectations of stakeholders. Likewise, the social and environmental
implications of corporate activities on the environment and neighboring societies have led
to the growing demand for useful non-financial information. In this context, the fourth
article (Contribution 4) investigated the impacts of the board’s CSR strategy and orientation,
adopting global reporting initiatives (GRI), and the country–cultural dimensions, based on
Hofstede’s measures of corporate ESG disclosure practices within Europe. Using a Euro-
pean dataset from Bloomberg and Refinitiv Eikon, the authors used a quantitative research
methodology to test these micro- and macro-relationships through a statistical analysis of
7840 observations from European companies. The findings suggested that both board CSR
orientation and strategy and the GRI have positive and significant impacts on the overall
disclosure of ESG practices within Europe. Regarding the country–cultural dimensions,
the authors found that individualism and feminine cultures are positively associated with
increased levels of ESG disclosure. These findings shed light on factors affecting European
ESG disclosure practices and could be of interest to sustainability reporters, standards
setters, policymakers, and other stakeholders.

The fifth article (Contribution 5) explored and assessed the quality of the anti-corruption
disclosure reporting practices of the large UK-quoted extractive companies from 2003 to
2019. Based on a set of reporting quality metrics from the environmental reporting literature,
the authors investigated the trends in corruption reporting over time and the impact of
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the introduction of the Act on reporting breadth and depth. They found that some of the
metrics would appear to add more insight than others in this new context. The statistical
results stated that the volume of reporting has grown over time, but this would seem to be in
breadth, rather than more depth of the anti-corruption disclosure, etc. Consequently, there
has been a step-change in corporate anti-corruption disclosure practice since the introduction
of the 2010 UK Bribery Act, though concluding whether this has increased quality may
depend on your perspective and interest as a reader of the anti-corruption information.

There is a growing trend in corporate bribery practices among employees, particularly
from developing countries, where developed countries, including the USA, have huge
interests in various aspects of national and international commerce. Therefore, the sixth
article (Contribution 6) examined the impact of organisations’ culture and outcome ori-
entation, as well as the stability culture dimensions of Organization culture profile (OCP)
on combating corporate bribery practices, as a part of corporate sustainability practices,
and their subsequent impact on both organisational financial and non-financial perfor-
mance. The paper surveyed mid-to-top level managers of a total of 201 organisations from
Bangladesh. The research results provided evidence of the positive impact of both outcome
orientation and stability of organisations’ culture on fighting bribery practices. The findings
also emphasized the positive impact of combating bribery practices on both organizations’
financial and non-financial performance. Of course, these empirical findings contribute
to the existing limited bribery-related corporate sustainability literature, with the aim of
achieving suitable organisation culture to eliminate unethical business practices, such as
corporate bribery practices.

The seventh article (Contribution 7) was conducted to investigate the asymmetric ef-
fects of the defense burden on environmental degradation, which has rarely been researched
in the relevant literature. So, the authors used Panel ARDL and NARDL methodologies to
analyze the period 1965–2018 for the 15 oldest members of NATO. On the one hand, the
empirical findings of the panel ARDL analysis did not show any significant impact of the
defense burden (ME) on carbon dioxide emissions (CO2) in the long term. On the other
hand, panel NARDL analysis proved that the impact of the defense burden on carbon emis-
sions is asymmetric; a 1% negative change in ME leads to a 0.08% drop in CO2 emissions in
the long term, etc.

Small and medium enterprises (SMEs) jointly contributed to a significant proportion
of greenhouse gas emissions and therefore, there is a need for urgent action to be taken
by SMEs in the journey to fight climate change and achieve net zero. With this fact, the
eighth article (Contribution 8) offered a comprehensive conceptual framework for SMEs to
draw from in the journey toward net zero by synthesizing the academic and grey literature.
By bringing together key strands of the literature, the authors developed a conceptual
model that offered a clear pathway for SMEs to go on board to achieve their net zero plan.
This framework encompasses understanding the position of the SME in the value chain,
understanding the pressures from stakeholders, undertaking greenhouse gas accounting
to measure current levels of carbon emissions, undertaking internal control towards the
net zero agenda, etc. This model cloud also be used as an ongoing decision-making and
constant improvement framework that will be an asset to SMEs. Generally, this article
contributed to the sustainability literature by being the first to synthesize the academic and
grey literature to develop a comprehensive conceptual framework for SMEs to achieve net
zero target.

Considering the UN 2030 Agenda for Sustainable Development’ and the associated
17 Sustainable Development Goals (SDGs), the ninth article (Contribution 9) explored CSR
and related ethical and sustainable business policies and practices within UK-based global
businesses. To achieve this aim, the research engaged senior CSR managers from UK global
brand businesses to discuss their CSR perceptions and practices. The results revealed that
global companies are reframing CSR within the broader concept of sustainability, guided
by the SDGs, and are willing to give advice to SMEs as part of a broader supply chain col-
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laboration process. The authors also asked their interviewees about their recommendations
for SMEs and how to link these SDGs to their businesses, etc.

In the same context, the tenth article (Contribution 10) developed the multiple-
theoretical framework of legitimacy, stakeholders, and voluntary perspective to evaluate
the adoption of Vietnamese-listed firms to the 17 United Nations’ SDGs. The primary
objective research aim of this article is to employ manual content analysis to explore the
status quo of the SDGs practices of the largest 100 Vietnamese listed firms on the two
biggest Vietnamese stock exchanges (Ho Chi Minh Stock Exchange–HOSE and Hanoi
Stock Exchange–HNX). Remarkably, the empirical findings proved that Vietnamese listed
firms revealed “green talks” in their corporate reporting rather than “green actions”. Con-
sequently, these findings encouraged companies to engage in SDGs through substan-
tive sustainability strategies and need greater attention from governments, practitioners,
and policymakers.

Similarly, the eleventh paper (Contribution 11) examined the extent of corporate
governance disclosure on the websites of Indonesian and Malaysian FinTech companies
and determined whether variation in the extent of corporate governance disclosure was
influenced by the country and type of FinTech services or not. The authors analyzed the
content of the websites of 148 Indonesian and 159 Malaysian corporations using a Modified
Corporate Governance Disclosure Index (MoCGOvDi. This MoCGovDi was created using
the ASEAN Corporate Governance Scorecard and previous research. The research findings
showed that the level of corporate governance disclosure was higher among Malaysian
FinTech companies as a result of strong and forced pressure by government regulation.
Furthermore, the level of corporate governance disclosure is low in both countries, which
may delay the achievement of SDG No 16.

The twelfth article (Contribution 12) investigated the relationship between two char-
acteristics of corporate governance (concentrated and state ownership) and firm financial
performance in an emerging market, China. To test this relationship, the authors used a
research sample of 234 Chinese firms with a total of 2340-year observations. The empirical
findings stated that concentrated ownership is positively and significantly related to firm
performance. Nevertheless, state ownership has a significant negative impact on firm
performance. Further, the authors documented that the stock split reform has a substantial
and positive impact on the ownership–corporate financial performance relationship. Such
a positive relationship between ownership concentration and firm performance has in-
creased following the split-share structure reform. While the negative relationship between
state ownership and corporate financial performance has been mitigated following the
split-share structure reform. This study offered some implications for regulators, investors,
and researchers interested in examining emerging economies such as China.

Over the span of years, the CSR disclosure–firm risk relationship has boosted the
dedicated interest of capital providers, bankers, regulators, debtholders, and academic
scholars. Understanding such a dynamic relationship has increasingly attracted the at-
tention of academics, practitioners, and policymakers. Yet, empirical research testing the
relationship between CSR disclosure and firm risk over time is still in its early stage. Thus,
this thirteenth article (Contribution 13) looks to contribute to the literature on firm risk and
CSR disclosure by examining the effect of ESG disclosure on the cost of capital over time.
The research paper examines a sample of 430 S&P 500 US firms observed over the 2011 to
2019 period. The empirical findings showed that the governance disclosure decreased the
cost of capital during the first years, and in later years, the effect became positive. Over
time, social disclosure increased the cost of capital. However, environmental disclosure
showed a negative and significant impact on the cost of capital during the first years but
no significant impact later in time. Of course, these findings contributed to explaining the
dynamic effect of CSR disclosure, etc.

Although the influence of ownership structure on the level of cash holdings has been
widely investigated, that of government ownership has been understudied. To fill this
research gap, the fourteenth article (Contribution 14) employed a generalized method of
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moments (GMM) estimation on the panel data of 107 Jordanian firms listed on the Amman
Stock Exchange, to test the relationship between government ownership and the level of
corporate cash holdings. The empirical results proved that companies with government
ownership hold higher levels of cash and that such ownership creates agency problems.
While other types of ownership such as individual, foreign, and block holders, were found
to be insignificant. These findings afford a significant implication for policymakers and
financial regulators in Jordan to reduce agency problems associated with government
ownership. The government should also revise its ownership policy to ensure its purposes
and expectations from such business ownership, etc.

Managers’ religious values may affect their attitudes toward CSR activities in two
ways: (1) religiosity is a key source of individual morals which serve as the foundation
for the formation of individuals’ attitudes, and (2) it symbolizes followers with principles
by which to live. Accordingly, the fifteenth article (Contribution 15) studied the complex
relationship between Islamic religious beliefs and CSR attitudes and behaviour. In this
study, the authors defined four aspects of religiosity, four types of individual attitudes
toward CSR, and five types of CSR behaviour. The empirical investigation of the responses
of 274 questionnaires showed that there is a very different picture of the Islamic religiosity
of the Egyptian managers, with low correlations between the cognitive, intrinsic, extrinsic,
and behavioural aspects of religiosity. It also indicates that there are significant and negative
impacts of Islamic religious beliefs on various types of CSR attitudes and behaviour. These
findings afford some important implications for CSR scholars to use a multidimensional
measure to assess the religious beliefs of managers and their impacts on CSR attitudes.
Furthermore, these findings enhance corporate managers’ awareness of the interconnection
of their religiosity and CSR behaviour.

The sixteenth article (Contribution 16) empirically tested the effect of economic policy
uncertainty on executives’ self-interest behaviors, segregated the explicit self-interest behaviors
from implicit ones, and then examined the moderating effect of internal control. The findings
showed that rising policy uncertainty will inhibit explicit self-interest behaviors of executives,
yet the implicit ones will be encouraged, and the internal control system can regulate the above
effects. The authors also run some additional analysis that approved the above-mentioned
effect. Therefore, both stable institutional investors and sound market competition can play
an important role in governance. As a result, this study contributed to the literature on the
influence of economic policy uncertainty on corporate governance practices.

3. Corporate Innovation and Sustainability Practices

Governance, corporate social responsibility (CSR), and innovation are interconnected
aspects of corporate strategy and performance. Governance refers to the systems and
processes through which companies are directed, controlled, and managed [3,6]. It en-
compasses the roles and responsibilities of the board of directors, management, and other
stakeholders in decision-making and accountability. While CSR involves a company’s
commitment to conducting business ethically and responsibly, considering the impact of
its operations on society, the environment, and stakeholders. It goes beyond legal require-
ments and aims to create a positive impact on society. Effective governance practices can
provide the structure and framework for companies to prioritize and integrate CSR and
innovation into their strategies. Moreover, CSR initiatives can also foster innovation by
encouraging companies to identify and respond to emerging social and environmental
trends. CSR practices can inspire creativity, collaboration, and the exploration of new
business models that generate both social and economic value [2–4]. Moreover, innovation
can contribute to CSR by enabling companies to develop sustainable solutions, reduce
their environmental footprint, or create products and services that meet societal needs.
Innovation-driven CSR initiatives can enhance a company’s reputation, competitiveness,
and long-term sustainability. The following papers address the interrelations between
governance, CSR, and innovation arguing that, when effectively integrated, can drive
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responsible and sustainable business practices while fostering creativity, competitiveness,
and value creation for companies.

For instance, the seventeenth paper (Contribution 17) examines whether transforma-
tional leadership influences ESG performance in SMEs, whether organizational innovation
mediates the relationship between transformational leadership and ESG performance, and
the moderating effect of external social capital on transformational leadership and organiza-
tional innovation. Based on higher-order theory, resource-based theory, stakeholder theory,
the results of the study indicate that transformational leadership has a positive effect on
ESG performance, and that organizational innovation partially mediates the relationship
between transformational leadership and corporate ESG performance. Furthermore, exter-
nal social capital moderates the direct relationship between transformational leadership
and organizational innovation and moderates the role of organizational innovation as a
mediator between transformational leadership and ESG performance. This study adds to
our further understanding of the relationship between transformational leadership and
ESG performance in SMEs, expanding the antecedent research on ESG performance and
providing a basis for sustainable SME development.

Linked to sustainable development and leadership, the eighteen paper (Contribution
18) investigates the association between executives’ environmental protection background
and corporate green innovation, as well as the mechanisms that influence this relationship.
Drawing on the upper echelons theory, the study reveals a positive correlation between
executives’ environmental protection background and corporate green innovation. This
positive relationship remains robust even when using alternative regression models and
accounting for different measures of green innovation. Moreover, the findings indicate
that media attention and board independence have a positive moderating influence on the
relationship between executives’ environmental protection background and green innovation.

Theoretically, the nineteenth article (Contribution 19) introduces a framework that exam-
ines the potential influence of board independence and the utilization of digital technology
on a corporation’s environmental performance. They used a sample of 53 publicly listed
Italian companies is selected, and data on board composition, greenhouse gas emissions, and
expenditures for Enterprise Resource Planning (ERP) digital technologies are collected over
a five-year period. The results of the analysis partially support the predictions made in the
framework. Specifically, a higher degree of board independence is associated with improved
environmental performance. Their further analysis reveals that the environmental perfor-
mance of companies is positively influenced by the use of digital technologies when these
companies have a higher proportion of independent directors on their boards. This research
contributes to our understanding of the determinants of Corporate Digital Responsibility
(CDR), indicating that a greater presence of independent directors on a board has a positive
impact on CDR.

Looking at the overborrowing issue in China, the twentieth article (Contribution
20) explores the impact of overborrowing in China’s state-owned enterprises (SOEs) on
their innovation spending. The study benefits from a theoretical model within the unique
institutional context of China’s banks, specifically focusing on the administrative-economic
governance. By analyzing a longitudinal panel dataset of Chinese listed companies from
2012 to 2018, the study confirms that overborrowing acts as a mediator between state
ownership and innovation expenditure, emphasizing the importance of improving the
monitoring of banks to foster innovation in transitional economies. Furthermore, the
study investigates the influence of political connections and managers’ R&D experience in
leveraging the innovation resources available to SOEs. The findings of this study reveal a
negative impact of government intervention on the allocation of innovation resources and
contribute to our understanding of the role of debt governance in promoting innovation in
transition economies.

Focusing on the corporate strategy broadly, the twenty-first article (Contribution 21)
employs propensity score matching, ordinary least squares, and quantile regression tech-
niques to examine the relationship between voluntary disclosure of social responsibility and
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innovation investment in enterprises. The findings reveal that when enterprises engage in
voluntary disclosure of social responsibility, it leads to an increase in innovation investment.
In other words, corporate social responsibility has a significant positive impact on both
innovation and investment. However, as the level of innovation investment in enterprises
increases, the impact of corporate social responsibility on innovation gradually dimin-
ishes. This research highlights the complex dynamics between social responsibility and
innovation investment, providing insights into their interplay within corporate strategies.

While the twenty-second article (Contribution 22) focuses on the importance of en-
vironmental corporate social responsibility (CSR) for achieving economic benefits and
sustainable development is a subject of great interest among theorists and practitioners.
However, the specific relationship between environmental CSR and green innovation per-
formance remains unclear. To address this research gap, this paper proposed a research
model, incorporating the mediating effect of shared vision capability and the moderating
effect of resource slack. The aim is to investigate the impact of environmental CSR on green
innovation performance and to determine the conditions under which this relationship is
most significant. The results of the study confirm a positive association between environ-
mental CSR and green innovation performance. Additionally, shared vision capability was
found to mediate the link between environmental CSR and green innovation performance.
Furthermore, resource slack was found to have a statistically significant moderating effect
on the relationship between environmental CSR and green innovation performance. These
findings provide valuable insights for managers in formulating management policies re-
lated to environmental CSR, shared vision capability, and green innovation performance.
By leveraging these insights, enterprises can work towards sustainable development and
contribute to environmental friendliness in society as a whole.

The impact of innovation quality has become a growing concern in the academic
industry. In previous studies, the impact of TMT experience heterogeneity on enterprise
innovation quality has not been well explored. In the context of enterprise technologies
and innovation, the twenty-third article (Contribution 23) argues that high-quality inno-
vation can solve the “bottleneck” problem of key enterprise technologies and drive the
high-quality development of enterprises. Based on the panel data of Chinese A-share listed
companies, the following results were found (1) TMT functional experience heterogeneity
positively affects partner diversity to promote innovation quality, while industrial expe-
rience heterogeneity shows the opposite result. (2) Enterprise partner diversity partially
mediates the relationship between TMT experience heterogeneity and innovation quality.
(3) TMT technological participation positively regulates the relationship between TMT
experience heterogeneity and enterprise partner diversity.

In China, the Shanghai and Shenzhen Stock Exchanges implemented regulations in
2008 that require certain public firms to disclose their social and environmental governance
information in annual reports. Therefore, the twenty-fourth article (Contribution 24) examines
the impact of mandatory social and environmental regulations on firm innovation. Using a
difference-in-differences approach with propensity score matching, the study finds that the
firms subject to the regulations experience a significant increase in innovation, as indicated
by a higher number of total patents and invention patents. Furthermore, the study reveals
that the positive association between MSER and firm innovation is primarily driven by the
CSR-improving effect and market-reaction effect. Specifically, the treatment firms demonstrate
an enhancement in CSR performance and a decrease in transient institutional investors. These
results highlight the role of MSER in fostering firm innovation and emphasize the importance
of CSR and market dynamics in driving this relationship.

Green innovation plays a vital role in driving sustainable development and promoting
green circular economic practices within businesses. It involves organizations considering
environmental, social, and governance (ESG) aspects, and the resulting ESG advantages
can serve as a catalyst for enterprises to undergo a green transformation. Focusing on that,
the twenty-fifth article (Contribution 25) focuses on Chinese A-share listed companies from
2009 to 2020 to investigate the relationship between ESG rating performance and corporate
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green innovation, as well as the boundary mechanisms that influence this relationship. The
findings demonstrate that higher ESG ratings are associated with increased levels of green
innovation among listed enterprises. Furthermore, the relationship between ESG ratings
and green innovation is strengthened by the institutional environment and the availability
of redundant organizational resources. This study provides empirical evidence supporting
the positive impact of ESG ratings on green innovation within enterprises.

4. Conclusions, Practical Challenges, and Future Directions

In our view, the research papers in this Special Issue echo the multidimensional
and inter-correlated nature of corporate sustainability governance factors and innovation
strategies and the various ways in which they can be embedded into corporate business
models and tactics at different levels and by different types of organizations to achieve the
long-term sustainable development goals.

Practical challenges—In the last thirty years, both corporate governance and sustain-
ability practices have faced some vital practical challenges. For example: – As firms are
following different corporate governance codes and sustainability guidelines, they are
beholding variations in their sustainability governance practices. Of course, this will affect
the overall effectiveness of the governance system and the way of creating sustainable
financial values for corporate stakeholders.

i. As corporate sustainability is a voluntary-based practice in many countries, the
sustainability reporters (i.e., firms) have a limited understanding of the scope and
context of CSR such as non-financial disclosure, and of course, this will affect the
overall quality of CSR reports.

ii. The presence of voluntary sustainability frameworks (e.g., GRI, AA1000 APS)
seriously affects the usefulness of these frameworks in helping corporations to
achieve their sustainable development agenda, and therefore, many firms to started
to use these frameworks and sustainability reports as a “greenwashing/green talk”
mechanism to manage the perceptions of their stakeholders.

iii. The target audience of corporate sustainability reports) is another challenge for
companies to meet the different expectations of their diverse stakeholders.

iv. The confusion of reporting cycles, given the lack of mandatory reporting, especially
in the era of integrated reporting and digitalization of corporate reporting.

v. Reporting on companies’ commitment to meet national and global sustainability
goals such as: fighting climate change, combatting corruption, increasing social
justice and equality, eliminating forced labour and child labour, and implementing
and achieving the 17 UN SDGs.

vi. Measuring the impact of CSR initiatives and innovation projects can be complex.
Quantifying social and environmental outcomes, as well as evaluating the success
of innovation efforts, requires appropriate metrics and evaluation framework.

vii. Innovation inherently involves risk and uncertainty. While CSR initiatives can also
involve risk, the potential negative consequences of failure in CSR projects, such as
reputational damage, can be significant. Balancing the risks associated with both
innovation and CSR is a challenge.

viii. Allocating resources, including time, funding, and talent, to both CSR initiatives
and innovation projects can be a complex task. Limited resources may require
trade-offs and prioritization between different initiatives.

Future directions—The future maintains promising scenarios for corporate sustainabil-
ity governance frameworks. For instance, current sustainability governance developments
and innovations suggest that implementing these governance frameworks will help the
thinktank (i.e., boardroom members) to know how to lead their firms to create value in
wide-scale success and engage with their societies to achieve the three pillars of sustain-
ability, economic, environmental, and social performance). Hence, the future directions of
corporate sustainability governance include:
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i. Convergence of the different corporate governance codes and sustainability frame-
works to set generally accepted corporate governance rules and sustainability guide-
lines to be used by organizations across the globe.

ii. In the new business era, policymakers, regulators, and standard setters should deal
with the global pandemic of coronavirus and future similar outbreaks as a new
systematic risk facing organizations, stakeholders, and the global community at large.

iii. New corporate governance codes and sustainability framework should focus on
embedding the integrating reporting and UN sustainable development goals into
corporate business models and assist organizations to integrate sustainable financial
pillars (e.g., economic, environmental, and social) into corporate strategy and risk
management systems.

iv. Politicians, civil society, activists, and media should shed light on the corporate
directors’ and decisions makers’ attitudes and preferences when assessing corporate
performance and taking decisions under uncertain conditions and turbulent times
(e.g., financial crises, corporate scandals, business collapse, outbreak of dangerous
diseases, and natural disasters, new national and global targets for tackling climate
change problems, implementing sustainable development goals, etc.).

v. The use of data analytics, artificial intelligence, and machine learning will enable
companies to gain insights into their environmental impact and identify areas for im-
provement. Data-driven sustainability solutions can optimize energy consumption,
reduce waste, and enhance resource efficiency.

vi. Embracing the principles of the circular economy, where resources are used more
efficiently, waste is minimized, and products are designed for durability and recy-
clability, will be a crucial direction for corporate green innovation. This includes
exploring new business models such as product-as-a-service and implementing
closed-loop supply chains.

Finally, we hope that the readers of the Sustainability-MDPI will find this special issue
worth reading.
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Abstract: Organizations are under mounting pressure to adapt to and to adopt corporate
sustainability (CS) practices. Notwithstanding the increasing research attention given to the subject
and the meaningful theoretical contributions, it is claimed that a definition, and a commonly accepted
understanding of the concept of corporate sustainability, is still missing. Alignment on the meaning
of CS is of critical importance for enabling coherent and effective practices. The lack of a sound
theoretical foundation and of conceptual clarity of corporate sustainability has been identified as an
important cause of unsatisfactory and fruitless actions by organizations. To address the questions
“What is Corporate Sustainability?” and “Is it true there is a lack of convergence and clarity of
the concept?”, we perform an ontological analysis of the different and interrelated concepts, and a
necessary condition analysis on the key constitutive features of corporate sustainability within the
academic literature. We demonstrate that the concept of corporate sustainability is clearer than most
authors claim and can be well defined around its environmental, social and economic constitutive
pillars with the purpose to provide equal opportunities to future generations.

Keywords: corporate sustainability; concept of corporate sustainability; definition of corporate
sustainability; sustainable development; CSR

1. Introduction

Corporate sustainability (CS) is the new paradigm for global business models. In order
to determine success, an organization needs to give careful consideration to changes in
the environmental and societal trends. Current understanding of the concept of corporate
sustainability is regarded as too fragmented and aleatory to advance towards a coherent and
homogeneous implementation of corporate sustainability practices in business activities [1].
General agreement exists regarding the primary importance of clarifying the concept of
corporate sustainability for guiding the audience and enabling effective practices [2].

In recent years, there has been a proliferation of studies around the subjects of sustain-
ability, corporate sustainability, sustainable development, ESG, CSR and other associated
terminologies [3]. Similarly, there has been a proliferation of initiatives to address the sub-
ject, both from a reporting and implementation standpoint. The Global Reporting Initiative,
the SASB Sustainability Accounting Standard Board, the Sustainable Development Goals,
the COP 21, and the Zero Emissions target are only a few examples.

It is important to acknowledge that the subject has a wide scope and is complex in
nature [4]. Moreover, it is revolutionary in its mission, as it challenges some of the core
foundations of the capitalist system on which much of the world economy has been based
during the last two hundred years. This is perhaps one of the root causes for the perceived
and lasting confusion as to what corporate sustainability is and what it entails.

The primary objective of this research is to build the concept of corporate sustainability
with the aim to bring clarity to its meaning and convergence for its definition. This is
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important for two major reasons. First, the concept is of global relevance, spans across
economies and sectors, and theoretical guidance is necessary for aligning the efforts. Second,
the lack of clarity of the concept leads to a variety of interpretations and this has been
identified in the literature as a cause for ineffective and arbitrary practices. We believe the
efforts detailed herein represent a substantial contribution to increasing the understanding
of corporate sustainability, and in therefore aligning the view various stakeholders have, in
enabling effective action within the corporate world, and directing future research focus.

To build the concept of corporate sustainability we use the guiding principles set forth
by Gary Goertz [5]. In his book, Social Science Concepts and Measurement, Gary Goertz [5]
extensively elaborates on how to build concepts in social science. He asserts that concepts
are fundamentally about meaning, semantics and ontology. “They are theories about the
fundamental constitutive elements of a phenomenon”. Goertz’s analysis draws from John
Stuart Mill’s System of Logic [6], according to which: “To define, is to select from among all
the properties of a thing, those which shall be understood to be designated and declared
by its name; and the properties must be well known to us before we can be competent
to determine which of them are fittest to be chosen for this purpose”; as well as from
Aristoteles’s perspective on definitions, which advocates that good definitions give the sets
of necessary and jointly sufficient conditions for a concept.

Although not directly linked to the guiding principles set forth by Goertz [5], a recent
study by Meuer et al. [2] stands out for following a similar approach to building the concept
of CS by identifying its constitutive elements. Based on an Aristotelian perspective of
definitions, which proposes to reduce concepts to their essential attributes, Meuer et al. [2]
identified 33 new definitions, from a systematic literature review between 1983 and 2018,
and deconstructed the concept into its essential components: the genus as the family of
objects to which corporate sustainability belongs; and three differentiae: the specificity
of sustainable development, the level of ambition, and the level of integration. Together,
these essential attributes allowed the authors to develop a conceptual space labelled the
“corporate sustainability cube”, in which all definitions of corporate sustainability can be
allocated and systematically compared. The remarkable contribution of Meuer et al. [2]
has encountered three relevant limitations. First, it did not focus on the question of
“what is” corporate sustainability. Instead, it provided a framework for analyzing and
comparing definitions of corporate sustainability. Simply, the difficulty would be on
how to assess the level of ambition and integration when the object of that ambition and
integration “corporate sustainability” has not been qualified in its meaning, constituents,
and highest extension [5]. Second, based on Aristoteles’s teaching that “a definition is
a phrase signifying a thing’s essence” [7], they restricted the analysis to definitions only.
However, concepts are not the same as definitions, and studying concepts by analyzing
definitions is not correct [5]. A definition is a set of terms employed to refer to an object.
They do not inform on the use of the concept nor lead to reflection. In this context, the
analysis of the definitions of corporate sustainability described in academic and scientific
publications is incomplete to study the “meaning” of the concept “sustainability” [8]. Third,
the word-by-word coding approach of the definition is subject to interpretation and could
be misleading when analyzed in isolation.

To overcome these limitations, our research extends on the work of Meuer et al. [2],
and is based on the guiding principle by Gary Goertz [5] on how to construct social science
concepts. It:

1. Broadens the analysis to the meanings of corporate sustainability alongside their
definitions,

2. Performs an ontological analysis through a historical excursion into the evolution of
corporate sustainability and its associated concepts, and

3. Performs a necessary condition analysis to identify the constitutive components of
the concept of corporate sustainability.
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The results are aimed at answering the questions: “What is Corporate Sustainability?”
and “Is it indeed true there is a lack of convergence and clarity over its concept?”. The
objective is not to develop a novel concept of corporate sustainability, which would increase
the multitude of interpretations and reinforce the existing issues, but to align the different
perspectives to a commonly accepted understanding of the concept through the scientific
rigor of the necessary condition analysis and the guiding principles of Gary Goertz, which
are specifically tailored for building concepts in social science. Given the significance,
the broadness and the transformational nature of the subject, both in businesses and
societies, providing a unified theoretical underpinning is critical for enabling consistent
practices within practitioners and for leading future research focus towards the areas of
implementations and measurability of corporate sustainability. Concepts need to be clearly
developed and properly defined to be able to be applied, implemented and measured.

The remainder of the paper is structured as follows. Section 2 provides a review of
the existing literature on the interpretations of the concept of CS and of the claimed lack
of conceptual clarity, and associated consequences. Within this session, we provide an
ontological analysis of corporate sustainability by means of an historical excursion as well
as a review of the main identified themes around the conceptualization and evolution of
CS. Section 3 explains the methodology for finding the constitutive features of CS through
the necessary condition analysis outlined by Jan Dul [9]. Section 4 presents the results and
discusses the findings; and Section 5 provides the conclusions.

2. Literature Review

In a study published by Montiel and Delgado-Ceballos [1], it was observed that a
standardized definition of corporate sustainability does not exist. The study analyzed a
variety of studies published on the subject, from 1995 to 2013, and concluded that the field
of corporate sustainability is still evolving, and different approaches to define, theorize
and measure it have been used. Similarly, Hahn et al. [10], highlighted the diversity of
scholarly enquiry on corporate sustainability and concluded that given the complexity
and diverse nature of corporate sustainability conceptual and definitional convergence is
unlikely to happen. Confirming the variety of definitions and different understandings of
corporate sustainability, Bergman et al. [11] identified three conceptual types of CS and nine
sub-types. There is corporate sustainability in relation to corporate responsibility; meaning
either identification, or distinction of the two concepts, or their causal interdependence.
There are also mono-focal definitions of corporate sustainability; CS as moral leadership,
or as corporate strategy. Finally, inclusive approaches to corporate sustainability: CS as a
holistic concept, as part of the renowned Triple Bottom Line, as a financial incentive, or as
an indexing exercise. In 2018, Frecè and Harder [12] analyzed that “Although a plethora of
alternatives exists, companies often base their sustainability efforts more or less explicitly
on the definition of the Brundtland Commission”. According to the Brundtland report—the
first document that introduced the “sustainable development” concept [12]—businesses are
said to have a crucial role in managing the impact of population in ecosystems, resources,
food security, and sustainable economies in order to decrease the pressure society places
on the environment (WCED), 1987. As reported by many authors [1,13–16], the origin of
the corporate sustainability concept is often linked to the Brundtland report’s definition of
“sustainable development” as “development that meets the needs of the present without
compromising the ability for future generations to meet their own needs”. Despite the
popularity of the Brundtland’s definition, its efficacy in giving practical guidance to organi-
zations has often been questioned. Marshall and Brown [17] explained that even though it is
the definition par excellence, it fails to provide any guidance for action. Banerjee et al. [18]
asserted that it is rather a slogan that emphasizes development via a capitalist notion
instead of undertaking a real eco-centric approach. Frecè and Harder [12] identified the
inappropriateness of transposing the definition from a socio-political context to a corporate
context, highlighting how this resulted in the lack of a sound theoretical foundation, which
made the concept of corporate sustainability arbitrary. In 2022, Costa et al. conducted a
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literature review to integrate the different perspectives in order to broaden the understand-
ing of the concept, on the premise that the diversity of research from the different fields
has created confusion surrounding sustainability, corporate sustainability and corporate
social responsibility [19].

The lack of a sound theoretical foundation and of conceptual clarity for corporate
sustainability has been identified as the most important cause of unsatisfactory or ineffective
actions by organizations for the betterment of society and the environment. Christen and
Schmidt [20] have suggested that disagreement about the idea of sustainability results in the
unsatisfactory situation that the sustainability idea is limited by arbitrariness and therefore
loses its action guiding power. Through a meta-analysis of the different conceptions of
sustainability, they concluded that arbitrariness is encountered on three different levels:
in the designation of the subject field, in the characterization of sustainability science
and consequently in providing a basis to assess policies. They provided a framework to
structure an inclusive discourse on sustainability. Landrum [21] observed how everything
business had done to this point would be classified as reducing unsustainability instead of
creating sustainability. This inadequate approach, he argued, is primarily due to a restricted
understanding of the meaning of corporate sustainability. Swarnapali [16] highlighted
anecdotal evidence on how the lack of clarity over the meaning of corporate sustainability
to researchers led to ambiguity in the CS field. On the same note, Salas-Zapata and Ortiz-
Muñoz [8], indicated that lack of clarity entails problems for researchers since it can generate
contradictory discourses which hinder operationalization and affect validity of the studies
undertaken. Lack of clarity would also make it difficult to turn the discourse into decision-
making actions, as well as interventions to reduce “unsustainability” [22]. Lankoski [23]
identified business sustainability as an “essentially contested concept”, which hinders
the achievement of a transition towards sustainability. He demonstrated how different
conceptions resulted in different, at times incompatible, and yet legitimate interpretations
of sustainability with significant consequences for management and outcomes. Meuer
et al. [2] argued that the ambiguous impact of corporate sustainability relates to lack of
clarity around the essence of CS. The lack of definitional clarity and the conflation of
sustainability, corporate social responsibility, and similar terms give companies significant
freedom to choose the sustainability items that best fit their corporate interests [13]. Until
researchers can clearly differentiate between corporate sustainability from noncorporate
sustainability practices, it will be difficult to evaluate whether firms are seriously embracing
corporate sustainability objectives or simply engaging in greenwashing practices [24].

The consequences over the absence of conceptual clarity are well documented [2,8,13,16,22–24]
and were made explicit at least ten years ago by Smith and Sharicz [25]: “The lack of clear definition
means that there are no clear and unanimous guidelines of how companies should adopt sustainabil-
ity”. Subsequently, there has been an effort in the research focus to clarify the different interpretations
of corporate sustainability and to integrate the various viewpoints. However, given the complexity
surrounding corporate sustainability, a variety of different approaches have been adopted. Some
authors focused on defining corporate sustainability in the realm of strong sustainability versus
weak sustainability (see page 10 for definitions of weak and strong sustainability), highlighting
how economic activity should be bounded within environmental limits [21,26,27] or on grounding
corporate sustainability in the different organizational theoretical foundations such as stakeholder
theory (corporate players must look beyond profit making goals and seek positive results for all
stakeholders), institutional theory (corporate players must incorporate the latest practices to increase
legitimacy and survival prospects), or resource-based theory (corporate players must use resources
in a way that improves effectiveness of achieving superior competitive advantage) [10]. Other
authors focused on defining sustainability through an in-depth semantic and historical analysis of
the different terminologies related to sustainability [28–31] or through the identification of the key
elements necessary for integrating it into corporate practices [3,4,15,32,33].
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It is critical to observe that despite the proliferation of remarkable studies on the
concept of corporate sustainability, conclusions remain that the concept is elusive and
unclear. Jeremy Caradonna, the most read author on sustainability [14], sees this broadness
as enriching the debate and offering different perspectives. However, trying to solve the
conceptual issue by joining increasingly different debates and by creating own unique defi-
nitions unquestionably increases confusion [34]. There is rising clamor for bringing clarity
to the concept of corporate sustainability to enable better understanding and consequently
more reliable implementation [2,4,13]. See Figure 1 for different approaches for analyzing
CS and conclusions.

References Objective / Approach Conclusion
Christen & Schmidt, (2012) Present a new meta perspective for conceptualizing sustainability 

to solve for the problem of arbitrariness which leads to the serious 
problem of the concept losing its ambition to steer action

Concludes that the problem of arbitrariness is encountered on three different levels; in the designation of the subject 
field, in the characterisation of sustainability science and indirectly in providing a basis to assess policies. This 
underlines the framework’s usefulness of structuring the discourse on sustainability

Montiel & Delgado-Ceballos, (2014) Literature Review article to bring a better understanding to the field 
of Corporate Sustainability 

A standardized definition of CS does not exist.
CS has been conceptualized using different approaches: 1. phenomena driven analysis not framed within traditional 
approaches drawing conclusions within the observed phenomena, 2. Framed within organizational theories: 
stakeholders, resource based etc, 3 New theoretical framewors

Lankoski, (2016) Unpacks the contested concept of CS into three constituents: 
management relevant dimension, substitutability and goal 
orientation

Concludes that the concept of sustainability is interpreted in quite different ways, which hinders the achievement of the 
sustainability transition. 
Introduces a novel typology for categorizing conceptions of sustainability into eight basic types to improve clarity to the 
concept and build a common frame of reference

Bansal & Song, (2017) Investigate the difference betweeen Corporate Sustainability and 
Corporate Responsibility

Findings confirm the convergence of the two concepts and authors claim that this has confused custructs and vacated 
vast tracts of unexplored territory 

Bergman et al., (2017) Empirical analysis of the relevant academic literature on CS using 
Content Configuration Analysis

The findings reveal three conceptual types and nine subtypes of CS 

Hahn et al., (2017) Illustrate the diversity of scholarly enquiry in the field of CS and 
the various angles that authors adopt by analysing six articles 
which are relevant to the subject of CS

Given the complex and diverse nature of corporate sustainability, further definitional and conceptual convergence 
seems unlikely to happen. 
Diversity of views to be celebrated as a fruitful way to foster novel insight in the field 

Swarnapali, (2017) Review of 50 articles from 2002 to 2016 summarizing the CS 
evolution, definisions, measures and applied theories

The findings highlight that corporate sustainability field is still evolving and then different approaches have been used 
to define, measure and theorize corporate sustainability. Overall, review evidences that a commonly agreed definition of 
sustainability is lacking. 

Frece ̀ & Harder, (2018) Explain how the current approaches to address the definitional 
gaps in Corporate Sustainability are insufficient for enabling 
implementation in Corporate practices, by analyzing the 
sustainability practices of 50 companies in Switzerland 

Companies often base their sustainability effort based on the definition of the Brundtland Commission, which shows 
conceptual problems when removed from its original context of social policies and transposed to the corporate context.
Companies are more willing to engage in new norms when they are presented in specific form and with limited scope

Landrum, (2018) Addresse the CS paradox: increasing appreciation of the subject 
versus poor improvements in the results through an integration of 
22 micro and macro level models of stages of development from the 
literature

The various streams of literature on Corporate Sustainability are not integrated.
Proposes a unified model of stage of CS that broadens the current narrowly constricted understanding of Corporate 
Sustainability

Salas-Zapata & Ortiz-Muñoz, (2018) Analysis of the meanings conveyed by the concept of sustainability 
according to researchers. The uses that researchers make of the 
term sustainability were employed to reveal such meanings.

The ambiguity of the concept of sustainability is a problem faced by researcher. The esistance of definitions that are not 
operative, diverse and some times contradictory represents a difficulty for the election of suitable concept of 
sustainability. 
The analysis identifies four uses of Sustainability: set of ecological criteria, vision of human kind, object, approach;  and
concludes that the meanings of the concepts are neither many nor ambigous

Ashrafi et al., (2019) Explore contributions of theories of the firm in explicating why and 
how integrating corporate social responsibility (CSR) and corporate 
sustainability (CS) into business strategic decisions and operation 
processes helps to improve the viability of corporations. 

Findings corroborate the proposition that the three theories of resource-based, institutional, and stakeholder could be 
used as the primary approach to explain corporate recognition of the need for CSR and CS, and further build a coherent 
platform to support corporate choice and adoption of CSR and CS in business strategy 

Shah & Rahim, (2019) Literature review to address the ambiguities of the conceptual 
understanding of CS

Corporate sustainability is still considered to be a vague concept and no consensus has been developed by the scholars 
on single definition. 

Meuer et al., (2020) Address the lack of conceptual clarity of the concept of CS by 
adopting the Aristotelian perspective on definitions, one that 
promotes reducing concepts to their essential attributes

Argues that the criticism of CS practices failing to effectively contribute to sustainable development is due to the 
fundamental ambiguity around the nature of corporate sustainability.
Developes the CS Cube framework to compare CS definitions

Urdan & Luoma, (2020) Clarify the elusive and complex definitions and uses of 
Sustainability and CSR by reviewing the nomenclature from 
academics, corporation, and business and society course texbooks

Sustainability and CSR are commonly and frequently used interchangeably not only in academic research and the 
classroom but also by textbook authors and business reports. Student work is heavily influenced by corporate 
terminology, which supersede textbook, nomenclature, and classroom instruction. 
Call for future research to delve into the issue of clarifying the definitional complexity and conflation.

Figure 1. Overview of approaches for analyzing CS and conclusions.

2.1. Ontological Analysis of Corporate Sustainability
2.1.1. Sustainability, Sustainable Development and Corporate Sustainability

The literature on the conceptual history of “sustainability” is relatively small, but
it shows a general agreement regarding its roots [14]. The origin of the sustainability
discourse can be traced back to the 18th and 19th centuries in Europe, when economists
started to write about the risks of forest depletion and the impact of population growth [35].
At the start of the 19th century, the protectionist and conservationist movement born in
the United States, began to pay heed to the preservation of nature, as a result of the raise
of romanticism, which brought attention to the appreciation of natural beauty [14]. It
was only after the second world war that environmental considerations were regarded as
necessary for the survival of society [36]. The book Silent Spring by Rachel Carson [37],

17



Sustainability 2022, 14, 7838

documenting the damage of pesticides on the environment, is said to have kickstarted
the post war environmentalist movement [14]. The new generation of environmental
activists no longer viewed the world as divided into the two distinct domains of human
and nature, but rather as deeply interconnected [38]. The report The Limits to Growth [39]
issued by the Club of Rome—a elitist club made of leading global representatives—was
acclaimed for its daring conclusions that if growth trends continued at the same pace,
the limits to growth on the planet would be reached within one hundred years. The
report analyzed the possibility to alter the growth trend and to establish conditions for
ecological and economic stability that were “sustainable” further into the future and called
for immediate action. The world “sustainability” was first used in 1972 in the context
of man’s future in the British book Blueprint for Survival, and later used by the United
Nations in 1978 in the context of “eco-development” [40]. It was the World Commission on
Environment and Development (WCED)’s Brundtland report titled Our Common Future,
in 1987, which introduced the popularized term “sustainable development”. The WCED
argued that economic development was necessary for improving human life and prosperity,
but taxing on natural systems. The erosion of natural systems would ultimately under-
mine future economic and social development, as well as compromise opportunities for
future generations [30].

The Brundtland report was cathartic in two ways. First, for the introduction of
the concept of “sustainable development”; and second, for the introduction of social
considerations in the concept of sustainability. The concept sustainable development
was derived from different approaches. Some argued environmental responsibility was
operationalized within companies to avoid sanctions related to environmental laws, and
others argued the environmental responsibility responded to moral obligations [41]. The
fundamental assumption of growth underlying economic development is challenged by
sustainability scholars, who highlighted the natural limits. These scholars took issue with
the predominance of financial performance and asked to consider the impact on the broader
system [30]. The variety of interpretations of the concept is so wide that there were at least
seventy different definitions of sustainable development by 1992 [42], which increased
to over three hundred by 2007 [43]. This is perhaps due to the complexity of integrating
social and environmental dimensions while still promoting economic development [14,31].
Tøllefsen et al. [14] analyzed how the concept of sustainable development has become
a magic concept. Magic concepts outline common characteristics of certain buzzwords
within public management and they all have four characteristics in common:

• Broadness: they have a large scope with multiple, overlapping and sometimes con-
flicting definitions;

• Normative Attractiveness: they have an overwhelmingly positive connotation—it is
hard to be against them;

• Implication of Consensus: they deny or downplay the existence of conflicting interests; and
• Global Marketability: they are known and used by practitioners and academics [44].

Tøllefsen [14] argued that the Brundtland’s report was what made sustainability into
a magic concept. While since its origin, the meaning of sustainability was monothemat-
ically associated with the environment, the Brundtland definitions included additional
constituents such as social considerations and conflicting objectives such as “sustainable”
and “development”. According to Rist [45], “The height of absurdity was reached when
the Brundtland Commission tried to reconcile the contradictory requirements to be met in
order to protect the environment and, at the same time, to ensure the pursuit of economic
growth that was still considered a condition for general happiness” (p. 21). An overarching
definition of sustainability remains elusive and context dependent [13]. One of the most
commonly reported contradictions is the understanding of sustainability and sustainable
development. Many authors [22,46–48] claim that the term is an oxymoron, since sus-
tainable development is unsustainable from the perspective of economic growth [49]. An
important contribution from Salas-Zapata and Ortiz-Muñoz [8] revealed, however, that
when looking at the concept of sustainability from the perspective of its meaning, rather
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than uniquely from its definitions, the concept is less ambiguous and can be employed to re-
fer to four aspects: a set of social and ecological guiding criteria for human action, a goal of
human kind, an object—meaning referents or entity that exist and can be represented—and
an approach of study. “Notwithstanding the many definitions of sustainable development
and the ongoing discourse, the Brundtland Report has contributed to conceptualizing
the concept and forcing it to the top of the agenda of the UN and other multilayer or-
ganizations” [31]. The second groundbreaking contribution was the inclusion of social
considerations into the sustainability concept, which was previously exclusively associated
with environmental connotations. The concept of social responsibility had been up to that
point a distinct concept from sustainability, with different roots and interpretations.

An important extension of the concept of sustainable development is the concept of
corporate sustainability. Corporate sustainability is understood as the transfer of the concept
of sustainable development to the corporate level [50]. Many authors documented how the
definition of corporate sustainability is adopted from the concept of sustainable development
as the application of sustainable development at the corporate level, including the short-term
and long-term economic, environmental, and social aspect [10,16,29,31,33,50–52]. In fact, one
of the most cited definitions of corporate sustainability is from Dyllick and Hockerts [53], who
transposed the definition of sustainable development from the Brundtland’s report to corporate
and defined corporate sustainability as “meeting the need of a firm’s direct and indirect
stakeholders, without compromising its ability to meet the needs of future stakeholders as well”.
In this definition, the target audience changed from “future generations” to “stakeholders”
to adapt to the corporate dimension. The importance of corporate sustainability has been
underscored by the United Nations’ establishment of a global association of companies and
NGOs that follow the universal principles of the UN Global Compact in their activities and
strategic orientations (UN 2013: 4). These defined corporate sustainability as a concept that
gives a company long-term value in financial, social, environmental, and ethical terms [31].

2.1.2. Corporate Social Responsibility

The origins of corporate social responsibility (CSR) are traced to the Great Depression,
embedded in the concepts of philanthropy, social give back, code of conduct, community
service, and corporate managers as public trustees [54]. In a series of articles published by
Yale Law Review, Berle [55] stated that responsibility could be understood as “Corporate
powers equals powers in trust” for shareholders. Dodd [56] replied by asking “for whom
are corporate managers trustees”, and argued that managers were statesmen to use their
power for the betterment of society [29]. Due to the difficulties of the Great Depression,
CSR failed to gain traction until the fifties [57]. In 1953, with his book Social Responsibilities
of the Businessman, Howard Bowen marked the modern era of CSR [31]. By enquiring on
how CSR can help business to reach the goal of social justice and economic prosperity
beyond the benefits to shareholders, Bowen asserted the essential role of corporate world
in the economy and in society. He highlighted how the decisions of businessmen have
direct bearing on the quality of our lives. However, as individual businessmen represent
only a small fraction of the economy, they fail to see how their actions relate to the broader
economy. Nonetheless, if added together, the decisions of a businessman determine im-
portant matters such as the amount of employment and prosperity, the rate of economic
progress, the distribution of income and the organization of industry and trade. Therefore,
a businessman, by virtue of his strategic position and considerable decision-making power,
is obligated to consider social consequences when making private decisions. They have
social responsibilities that go beyond obligations to owners and shareholders [24]. A list
of responsibilities of the businessman was proposed based on the need to take the social
context into consideration at that time, and it included aspects such as: high standard
of living, economic progress and stability, personal security, order and justice, freedom,
development of the individual person, community improvement, national security and per-
sonal integrity. Some goals were found to be mutually conflicting, and this was addressed
within the principle that businessmen should not disregard socially accepted values or
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place their own values above those of society [24]. In 1960, Davis developed the “Iron Law
of Responsibility”, which held that the social responsibility of businessmen needs to be
commensurate with their social power. As the concept continued to develop, it was also
losing any clear meaning. Votaw [58] observed how the concept could convey different
ideas of legal responsibility or liability, infer socially responsible behavior in an ethical
sense, imply charitable contribution, or essentially be a synonym of legitimacy. In the
late fifties, the concept started to attract criticism. Theodore Levitt stressed the risk of
pursuing ambiguous corporate objectives and openly raised concern [31]. This criticism
was later formalized by Milton Friedman in 1970. Friedman took the opposite view of
Bowen [24], did not recognize the critical role of corporates in society and affirmed that
the only responsibility of a corporate is to its shareholders. He highlighted the danger of
distracting managers from profit making goals and of inappropriate potential misappro-
priation of shareholder’s money by executive managers in the name of CSR to advance
their own social and political careers [31]. However, his mostly overlooked position is
that ‘increasing profit’ may only be achieved by confirming to the basic rules of society,
embodied in law and ethics [29]. As a counterargument, Edward Freeman stated that
a corporate main responsibility is to its stakeholders, articulating how the inclusion of
stakeholders, defined as “any group or individual who can affect or is affected by the
achievement of the organization’s objectives”, in strategic management can mitigate cor-
porate risk [59]. The eighties and nineties experienced a continued shift within the CSR
literature, from a focus on ethics to a performance orientation and from a macro to a micro
level application, such as at the corporate level [57]. The argument of positive linkage
between stakeholder interests and CSR gained ground [60–63]; and most of the research
that followed supported that CSR is in a business’s long-term self-interest: the so called
“enlightened self-interest” to be socially responsible [64]. The concept of corporate social
performance was introduced by Ackerman [31] to refer to the capacity of a corporate to re-
spond to social pressure. Carroll [58] articulated “the pyramid of CSR” constituted by three
components: an economic one, a legal one, and an ethical-philanthropic one. The economic
component indicates that society expects corporations to make a profit and in the process of
pursuing profit they are expected to abide by laws established by the society’s legal system.
Ethical and discretionary philanthropic components suggest a responsibility that extends
beyond meeting minimum legal requirements. As an extension of the pyramid of CSR,
Wood [65] explained the dimensions of the CSP model and clearly included the environ-
mental assessments in the company’s responsiveness to society. By the end of the nineties
the inclusion of environmental aspects into CSR gained widespread recognition [31]. After
the articulation of the concept sustainable development by the WCED’s report, sustainable
development was explicitly linked to CSR with the introduction of the Triple Bottom Line
(TBL), in 1998 by John Elkington. The TBL directed corporate responsibility put emphasis
on the simultaneous pursuit of economic prosperity, environmental quality, and social
equity. Consequently, CSR started more actively to embrace environmental aspects [31]. In
the definition of CSR provided by the European Commission, CSR was seen as covering
wider responsibilities beyond solely economic aims and business obligations, and these
responsibilities were summarized as social and environmental obligations [66].

Although the concepts of responsibility and sustainability have different roots, re-
sponded to different needs and emerged at different times, they both shared a common
interest in the relationship between business and society and spoke to the same audi-
ence [30]. See Figure 2 for evolution of the main concepts.
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Figure 2. Evolution of the main concepts.

2.1.3. Identified Themes around the Evolution of the Concept Corporate Sustainability

Through a critical reading of the recent literature on corporate sustainability, we
observe the evolution of three major themes. First, proponents of convergence in the
concept corporate sustainability to include multiple components, versus skeptical authors
who argue convergence is not possible. Second, a divergent view of the role of corporates
in the achievement of sustainable development as a primary actor versus that of an indirect
contributor. Third, there is a continued debate over the sustainability dilemma.

On the topic of the convergence versus divergence of the different dimensions of
corporate sustainability, two opposite views were taken by scholars. As the issues sur-
rounding the concept of corporate sustainability are complex and far reaching, Amini
and Bienstock [4] called for an integration of the variety of different perspectives in a
multidimensional and comprehensive definition of corporate sustainability. Adopting a
similar view, Christen and Schmidt [20] proposed an approach that sought to integrate the
various viewpoints into an inclusive definition and explanatory framework of corporate
sustainability. Costa et al. created a simplified framework that sought to integrate the dif-
ferent perspectives in order the broaden the understanding of Corporate Sustainability [19].
At the opposite end, based on a historical perspective, philosophical analysis and on the
impact of changing context and values systems, according to Marrewijk, a one-solution fits
all concept of corporate sustainability is not reasonable [67,68]. On the same note, Hahn
et al. [10] analyzed six papers related to corporate sustainability and observed that the
different angles that the authors adopted promised important contributions. However,
they concluded that given the complexity and diverse nature of the concept of CS, further
definitional and conceptual convergence seemed unlikely to happen. On the integration
of the different elements of sustainability and responsibility in the concept of corporate
sustainability Bansal and Song [30] offered a peculiar perspective. They took the position
that convergence should not be celebrated as the blurring between responsibility and
sustainability has “caused confusion and stunted growth in the field”. Nonetheless, their
analysis showed conceptual converge of the two concepts in four dimensions: construct
definition, ontological assumptions, nomological networks, and construct measurement.
It seems that regardless of the philosophical discourse, actual convergence towards the
integration of the different viewpoints and elements is already happening.
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With reference to the second theme, in the same study of Bansal and Song [30], by
answering the questions “what is a firm, how does it operate and who it responds to”, they
observed how early responsibility researchers viewed a firm as a social actor among the
various stakeholders, while early sustainability researchers saw firms as a system nested
within other systems. The ontological position converged towards the end of the nineties so
that both responsibility and sustainability researchers saw the firm as responsible to a broad
range of demands and constituencies. Despite the claimed convergence, recent literature
interprets the role of firms differently. Starting from the assumption that organizations can-
not become sustainable, Frecè and Harder [12] argued that organizations simply contribute
to the large system in which sustainability may or may not be achieved [69]. They propose
a value-based definition of corporate sustainability that can act as a provider of guiding
principles for sustainability policies to define activities that aim to “restitute and compen-
sate”. Sheehy and Farneti [29] described how CSR refers exclusively to activities conducted
by business organizations and the results from their operations, while sustainability may
operate solely as a description without imposing any obligation on organizations. The
extent of collaboration among social, political, and economic actors, together with the
ambition of the vision and approach to integration, are said to differentiate between the
weak and strong sustainability concept. O’Riordan [70] identified four worldviews of on
environmentalism: Gaianism, Communalism, Accommodation, and Intervention. In the
first two, humans are regarded as part of nature. In the second two, humans are in control
of nature. Pearce [71] notes that these four worldviews correspond to the sustainable
development literature positions known as weak and strong sustainability [72]. Weak
sustainability requires production to remain intact so as to satisfy human wants [46]. In
weak sustainability, humans control nature and have the ability to develop technological
solutions to substitute natural capital by human made capital [73]. This a safe position
that accommodates the environmental issues without renouncing economic growth and
giving away power and control [70]. Strong sustainability instead, implies that economic
activity is bound by environmental limits [74]. Within this view, human made capital
cannot substitute natural resources, which must therefore be preserved and not utilized at a
greater pace than they can be replaced [71]. The position of strong sustainability is more am-
bitious, values cooperation and views economic and social aspects strongly connected [70].
Strong and weak sustainability are criticized for failing to achieve sustainable development,
as weak sustainability fails to conserve nature and strong sustainability fails to promote
development [75]. Current corporate sustainability developments are framed around weak
sustainability. This explains the lack of environmental progress despite the increasing
focus on CS [21]. Corporate sustainability is focused on the business case and ignores
larger global concerns, because business, not societal or ecological interests, define the
parameters of sustainability [21]. This view reaffirms the critical role of corporate players
in achieving sustainability. Even by adopting the best existing practices of the leading
companies, the world would still be moving towards degradation [76]. This is due to a
constricted view of corporate sustainability that focused on weak sustainability [75,77]. The
debate over weak versus strong sustainability frames the premises over the theme of the
sustainability dilemma. Many forms of development erode the environmental resources
upon which they are based [20]. The dominant capitalist system has enabled humans
to become somehow dominant over nature, while the future of humankind depends on
preserving nature. The goals of continually maximizing profits and stimulating economic
growth and consumption as a measure of prosperity and wellbeing implicitly declares
human need and human created needs superior to all other things in the environment.
Even intuitively, the opposite is true. The economic activity is intrinsically bound within
the environmental limits. A livable planet is a precondition for humankind to continue to
thrive. Within the environmental boundaries, we need a cohesive and inclusive society
to organize production and consumption in order to ensure prosperity for the current
and future generations [78]. The WCDE stated that the “environment does not exist as
a separate sphere from human action, ambitions, and needs. The developmental and
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environmental crisis are apprehended as interlocking crises”. This view takes the social
and the natural realm to be two interrelated systems [20]. The sustainability problem is
well documented in the literature, but no attempts have been made yet to resolve them. If
concepts and constructs are not defined clearly, scholars fail to build theory, communicate
effectively and think creatively [79]. Further conceptual clarity is required.

3. Methodology

Concepts are an answer to the “what is” question and they are about meaning, semantic
and ontology [5]. Developing valid concepts for social science involves analyzing descrip-
tive, normative, and causal aspects, concurrently. To answer the “what is” question, one
must identify the necessary and jointly sufficient conditions which constitute the defining
features of the concept [5]. To look for the constitutive elements of the concept of corporate
sustainability, we use the Necessary Condition Analysis (NCA) methodology brought for-
ward by Jan Dul [9], according to which, a condition is necessary when its absence results
in the absence of the phenomenon. Therefore, the condition is necessary for the presence
of the phenomenon. Such hypotheses are rarely formulated and tested in organizational
sciences, and are different from conventional analysis where the complex interrelation of
all factors attempts to explain the presence of the outcome in a probabilistic relationship.
NCA ignores the causality that predicts the presence of the outcome with a large number of
factors and only makes simple theoretical statements to predict the guaranteed absence of
the outcome when the condition is absent [9]. The method is intuitive and straightforward,
it triggers a new way of theoretical thinking that is based on necessity logic and it works
in isolation from the rest of the causal structure, that is why it is necessary [9]. When
searching the constitutive features, we are not concerned with the level of presence of the
condition, but with whether the condition is present or not. Therefore, in the dichotomous
interpretation of Dul’s [9] framework, the condition [X] and the outcome [Y] can assume
only two values: absent or present. The contingency matrix, represented below, is a common
way to present dichotomous necessary conditions [9]. The dashed lines are the ‘ceiling lines’
that separate the area with observations from the area without observations. For a condition
to be necessary, the top left square requires to be empty, meaning there are no observations
where the condition [X] is absent and the outcome [Y] is present, therefore the condition
is necessary. Necessity does not equal sufficiency: the condition can be present, yet the
outcome can be absent—bottom right square. The set of all necessary and jointly sufficient
conditions constitute the concept [5]. See Figure 3.

Y Output

Absent Present
X Condition

Absent

Present

Figure 3. Contingency Matrix.

To build the hypothesis over the potential necessary conditions, we draw the data
from the extensive systematic literature review performed by Meuer et al. [2] on corporate
sustainability between 1983 and April 2018, which provides 101 articles. We extend the
review until December 2021, with additional 31 articles for a total of 132 articles. See
Figure 4. We adopted Meuer et al.’s [2] literature review, as they engaged in a similar
mission of identifying the essential attributes of corporate sustainability with the aim
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to provide conceptual clarity. The purpose and the selection criteria of their articles are
therefore pertinent and adherent to ours.

Meuer et al., 1983 to April 2018 Pazienza et al., April 2018 to Dec 2021

Focus: Concept of Corporate Sustainability

Sources
Google Scholar and Web 
of Science + References 
from 21 Leading 
Scholars

Sources
Google Scholar and Web of 
Science + References from 3 
Leading Scholars 

Keyword Search
Corporate Sustainability 

• Result: 1870 Articles
• + 57 recommended

Keyword Search
Corporate Sustainability 

• Result: 2840 Articles
• + 8 recommended 

Filtering Strategy
Ten most cited publications
Ten most cited in the 4 most 
influential specialist journals  
Appeared in 5 of the most 
influential management 
journals

• Result: 101 Articles • Result: 31 Articles

Filtering strategy 

Manual search for relevance
First 20 and 30 pages of the 
search were reviewed, 
respectively, at which point it 
seemed as no new relevant 
results were occurring 

Qualification strategy
Out of Scope: Articles that support 
the understanding of CS  but do 
not define / conceptualize it
Not specified: articles that do not 
embrace a definition nor a meaning 
of CS  

• Total: 132 Articles

Qualification strategy 

Out of Scope: Articles that support 
the understanding of CS  but do 
not define / conceptualize it
Not specified: articles that do not 
embrace a definition nor a 
meaning of CS  

• Out of scope:
45 Articles

Not specified: 
6 Articles

• Total: 81

Critical reading and coding of 
constitutive pillars performed

Figure 4. Data search strategy and qualification criteria.

To identify the necessary conditions of the concept of Corporate Sustainability, we
focused on the ‘What’ question [9], and prescind from the ‘How’ and ‘Why’ questions. In
addition, as definitions, which in the context of CS can also be contested and conflicting,
transcend the required analysis over meaning and context [5,73,80–82] to build complete
concepts we analyze all 132 papers, even if they do not provide a definition. To this point,
for example, one of the most cited definitions of corporate sustainability is from Dyllick
and Hockerts [53]: “Corporate sustainability can be defined as meeting the needs of a
firm’s direct and indirect stakeholders such as shareholders, employee, clients, pressure
groups, communities, etc. without compromising its ability to meet the needs of future
stakeholders as well” (p. 131). When reading the full article, the authors performed a
considerable amount of analysis on the natural and social capital elements of corporate sus-
tainability, which are not mentioned in the definition. Other examples include Sterman [83]:
‘Sustainability initiatives that are framed as also helping to heal the world’ (p. 3), which
does not provide any indication of what it takes to heal the world

Dul [9] suggests two ways for testing or inducing necessary conditions with the
data sets of observation. Either only successful cases—where the output is present—are
purposely sampled and the omni-presence of the condition is an indication of necessity, or
only cases with the absence of the condition are selected and the absence of the outcome
is an indication of the necessity. Given the complexity and magnitude of the concept, we
adopted the first approach, and built the following framework for guiding the allocation of
papers into the contingency matrix—See Figure 5.

Principle 1: Based on lessons drawn from the ontological analysis, we classified a
paper as ‘present output’ when CSR, business sustainability, and other similar terminologies
were used as to relate to the concept of the sustainability of a corporate, and treated it
as ‘absent output’ when they meant to talk about some specific without a link to the
concept of corporate sustainability. For example, Dahlsrud [84], Kleine [85], and Cheng [86],
use CSR as the broader terminology for corporate sustainability, and they are treated as
output present. Articles such as Delmas [87], Herva [88], and Ehrenfeld [89] that meant
to talk specifically about the environmental aspects of a corporate with no reference to
corporate sustainability are treated as output absent. Articles that are not specifically aimed
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at clarifying the concept of corporate sustainability are included as ‘present output’ when
they clearly embrace a definition or a specific meaning of CS for their analysis.

Principle 2: Articles that have corporate sustainability in their discussion, but do not
espouse any of the existing definition or meaning of CS are treated as ‘outcome absent’
and ‘condition absent’. This last point is necessary to allow for the reconciliation of the full
number of the analyzed papers. We assume that something does not exist if its meaning
is not defined or spelled out. For example, to explain corporate sustainability, Ahi [27,90],
Urdan [13], and Swarnapali [16] mention a few definitions, but do not clarify which one
of those will be used for their analysis, and they are therefore treated as output absent.
Conversely, papers of Boiral [90] that speak of auditing practices in sustainability, or
Figge [91] that talk about sustainability value added measurement, embrace a specific
meaning of CS, and are treated as output present.

Principle 3: Articles that do not have CS as a core subject but are rather useful for its
understanding are treated as output absent. See Figure 4 for qualification criteria.

Output Absent

1.   Articles that have CS as a core subject and embrace a meaning or definition 

Output Present

Condition Present
Top Right

Condition Absent
Top Left 

2.   Articles that have CS as a core subject but Do Not embrace a meaning or definition  

Output Absent Condition Absent
Bottom Left

3.   Articles that do not have CS as a core subject 

Condition Absent
Bottom Left

Condition Present
Bottom Right

Figure 5. Framework for allocating the articles in the contingency matrix.

When looking for the constitutive features, words with similar meaning are coded
within their macro, most used, terminology. For example, ecology and nature are coded
within environment, profit and organizational objectives are coded within economic, and
organizational culture is coded within governance.

We performed three rounds of reviews and coding, through repeated critical reading,
to confirm the findings and to ensure consistency with the guidelines. The third round was
performed after confirming the validity of the scoping and allocation with Professor Jan Dul.

Based on the ontological analysis of the concepts of CS as well as on the frequency
of the constitutive features cited in the literature, we formulate the hypothesis as follows:
Constitutive features of CS may have Environmental, Social, Economic, Governance and
Time dimensions.

The environmental dimension refers to the preservation of natural resources: when the
production system utilizes more energy and materials that can be reproduced and when
more emissions are emitted that can be absorbed, the industrial system becomes ecologically
unsustainable [92]. The social dimension refers to the corporate responsibility to achieve a
balance between a firm’s economic operations and the society’s aspiration and requirements
for community welfare: social responsibility occurs when business firms, through the
decisions and policies of its executive leaders, consciously and deliberately act to enhance
the social well-being of those whose lives are affected by the firm’s economic operations [54].
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The Economic dimension refers to the viability of a company from profitability standpoint:
“Economically sustainable companies guarantee at any time cashflow sufficient to ensure
liquidity while producing a persistent above average return to their shareholders” [53].
The Governance dimension refers to the arrangements a company needs to establish in
order to guarantee the integrity of the organization as well as the integrity of internal
management processes [93]. The Time dimension refers to the ability of firms to respond
to short-term financial needs without compromising theirs, or others, ability to meet their
future needs [94].

4. Results & Discussion

Based on the pre-established guidelines, 81 papers qualify as output present for espousing
a definition or embracing a meaning of corporate sustainability. See Figures 4 and 5. This
is explained by the fact that the selected 132 papers also included articles there were simply
instrumental for understanding the concept of corporate sustainability and did not necessarily
express a definition or interpretation of corporate sustainability. Within these 81 papers, the
dimensions of Environmental and Social are always present. This makes Environment and
Social considerations necessary conditions, and therefore constitutive features of the concept
of corporate sustainability. There are three papers where the outcome of CS is present and the
aspect of ‘Economic’ was not explicitly mentioned as a constitutive feature. Additionally, the
findings show that Time and Governance are not necessary conditions of the concept of CS, as,
respectively, 65 and 76 papers define corporate sustainability without consideration to the Time
and Governance dimensions. See Figure 6 for results.

 
Figure 6. Number of articles that mention a specific pillar as constitutive to the concept of CS.

Contingency matrixes are presented in Figure 7. Since we adopted the approach of
selecting and analyzing cases with positive outputs, the bottom part of the contingency
matrix is theoretically not relevant. Nonetheless, we report the findings for completeness of
information. The list of the 132 papers with reference to the identified constitutive features
can be found in the Supplementary Material.

CS

Absent Present

Environmental

Absent

Present

CS

Absent Present

Social

Absent

Present

CS

Absent Present

Economic

Absent

Present

CS

Absent Present

Governance

81 81 783

3912 1833 1536

5

249

76

CS

Absent Present

Time

16

051

65

Absent

Present

Absent

Present

 
Figure 7. Contingency matrixes outputs.

That the environmental dimension of the concept of corporate sustainability is a nec-
essary condition is perhaps of no surprise. As observed in the historical evolution, the
concept was clearly born out of environmental considerations, and consistently carries
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this dimension through until today. It is of interest, however, to observe how the social
dimension, which is typical of the concept corporate social responsibility, has become a
necessary condition of corporate sustainability, cementing the convergence of the concepts
of responsibility and sustainability. Based on the findings, to be sustainable, corporates
need to jointly consider environmental and social issues. The results over the Economic
dimension need deeper consideration. It cannot be disregarded that 78 out of 81 papers
regard Economic as a necessary condition. The famous three pillars of the Triple Bottom
Line are very well known to include the Economic dimension. The Brundtland report,
which launched the concept of sustainable development, put economic development at
the core of the concept. The absence of Economics in a limited number of articles can be
explained by a few factors. With the foundation of the Global Reporting Index, an inter-
national organization that promotes standardization of sustainability reporting, the ESG
(Environmental, Social, Governance) approach was developed. The GRI took it as a given
that companies need to be financially viable if they want to survive, and for this reason
replaced the Economic dimension with the Governance dimension [93]. Since then, it has
become popular within some corporates to report corporate sustainability in terms of ESG,
especially after the support received by the UN “Principles for Responsible Investment”,
whose members voluntarily commit to consider ESG criteria in their investment decision
and to align the reporting practice accordingly. Nonetheless, the GRI themselves include
Economic guidelines in their universal standard for reporting corporate sustainability
(GRI 201 to GRI 207), confirming the centrality of this dimension in the concept of cor-
porate sustainability. Furthermore, we argue that some authors focused on defining the
‘sustainability’ aspect of CS taking the Economic one as a given attribute of the definition of
corporate operations. Specifically, the papers that do not mention Economic as a constitu-
tive features of CS are: Kim and Lyon [95] who used ESG; Griffiths and Petrick [96], who
investigated which organizational architectures can best facilitate the implementation of
ecological and human sustainability, concerning with the new aspects of sustainability; and
Cheng [86], who reported the definition of the European Commission, (2001) in the Green
Report: “voluntary integration of social and environmental concerns in the companies’
operations and in the interaction with stakeholders” (p. 2). The same report, however,
clearly cites in multiple parts of the document the centrality of the Economic dimension.
The same definition is, in fact, reported by Van Marrewijk [68] with extensive analysis and
inclusion of the Economic dimension.

In the literature, the Economic dimension has been defined/treated within three
connotations: 1. The need to be profitable, 2. The need to reduce short term maximization of
profits for the benefit of longer-term benefits, and 3. The impact of the Economic dimension
on the Environmental and Social ones. The need to be profitable is intrinsic in the concept
of a corporate entity—without sustained profits—a company ceases to exist. If a company
ceases to exist, there are no longer Environmental and Social considerations associated to
a corporate. The need to reduce short term profit maximization for longer term benefits
and durability is at the very core of the Brundtland definition that started the concept of
sustainable development, where environmental and social needs were counterposed to the
need of guaranteeing human wellbeing through economic growth, both for the current and
future generations. This states the centrality of the Economic dimension. On this note, it
is important to clarify that within the concept of Corporate Sustainability, the Economic
dimension is not and should not be associated with the traditional connotation of profit
maximization, but with the notion of sustained profitability, which enables organizations to
survive in the future. The third understanding relates to the sustainability dilemma, which
indicates the unfound equilibrium between conflicting goals of economic growth with
environmental and social preservation. Without the goal of profitability, environmental
and social preservation become easier tasks. However, if without profitability the company
ceases to exist and there is no longer damage done to the environment and society, therefore
the Environmental and Social dimensions from a corporate standpoint are no longer
applicable. In addition, equally to traditional statistical analysis where there is a tolerance
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for a 5% deviation, NCA allows for explainable outliers. Our deviation falls within the
usual 5% level. In view of the explainable outliers and based on the normative analysis of
the Economic dimension, we judiciously include the Economic dimension within the set of
necessary conditions.

The dimension of Governance and Time clearly do not appear as a constitutive feature
of corporate sustainability, and the respective hypothesis are therefore rejected. In fact,
we argue that, although some authors specifically indicated them as foundational to the
concept, Governance pertains to the realm of ‘How’ to implement corporate sustainability
and Time pertains to the realm of ‘Why’ it is convenient or necessary to implement CS
practices. Governance is a set of rules, practices, and processes, used to direct and manage
a company. Governance is one of the organizational tools that can be used for enabling
the implementation of CS practices, and it is an enabler rather than an end goal. The Time
dimension explains the need to sustain the economic results, environmental protection, and
social responsibility, as further as possible in the future. It responds to the question ‘why’
by clearly spelling out the importance of retaining the capability of satisfying the needs
of the future generation: we need to implement CS practices to give future generations
access to the same benefits as ours. It has been referenced in some of the articles as
“leading a desirable future state for all stakeholders” [97], “intergenerational fairness” [75],
“protecting, sustaining, and enhancing the human and natural resources that will be needed
in the future” [52], and “resources must be distributed at macro levels across time” [94].
The Time dimension offers the purpose of corporate sustainability. Arguably the generally
limited emphasis in the literature on the Time dimension, not necessarily as a constitutive
feature, can be interpreted as one of the root causes of the CS business paradigm not living
up to its promises. Losing sight of the purpose and therefore of the reasons whereby
transformation is needed can cause delays and complacency with the status-quo.

What Is Corporate Sustainability?

Based on the ontological and NCA analysis, it is acceptable to conclude that the
concept of corporate sustainability is made of the Environmental, Social and Economic
pillars and that corporate sustainability is a new business paradigm that requires attention
to Environmental, Social and Economic dimensions to be able to provide for current and
future generations. We claim, the presence of the identified constitutive pillars are not
only necessary but also jointly sufficient on the basis that no other constitutive pillars were
found in the analysis of the academic literature of the last 30+ years. Furthermore, the
necessity of the identified conditions implies no substitutability between them. This means
that, greater attention to one dimension cannot compensate for the absence another. Each
one of the three determinants must be in place, as there is no additive causality that can
compensate for the absence of a necessary cause. Necessary causality is expressed as a
multiplicative phenomenon [5]. CS = Environment × Social × Economic. If one dimension
goes to zero, CS becomes zero, and it is therefore absent.

Based on this finding, we can observe that when we look at the defining feature of
corporate sustainability: the ‘What’; and transcend from the ‘How’ and ‘Why’, the concept
of corporate sustainability is not controversial, nor unclear, but rather well defined over
the three pillars of Economic, Environmental and Social dimensions. Establishing this
clarity over the concept of corporate sustainability is extremely important as the alleged
absence of common understanding of what CS is, has been indicated as hindering its
implementation and its measurability. Although the results may seem trivial, they address
the continued claim of lack of clarity over the concept of corporate sustainability and call
for researchers to find alignment towards what has already been achieved: convergence on
‘What’ is corporate sustainability and focus future research on what it still is a source of
confusion and contention which is ‘How’ to integrate corporate sustainability and perhaps
‘Why’. The “How” is particularly problematic, as it requires a paradigm shift of the way
managers conduct and conceive business, of the way corporate players are organized and
perform, of the way results are understood and reported, as well as analysis is conducted
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over the unresolved issues regarding trade-offs between its elements. Starting from the
now clearly defined concept of corporate sustainability research should focus on ‘How’
to implement and how to measure it to facilitate its integration into business practices.
Possible observation over the lack of novelty of the results, in fact, reinforces the argument
that the convergence of the concept over its constitutive pillars is established.

5. Conclusions

Literature on corporate sustainability has increased considerably in the last two
decades, confirming the importance of the concept as a paradigm shift in the way we
conduct business and understand the relations between production, society and the envi-
ronment. Despite the increasing contribution toward clarifying the concept of corporate
sustainability, conclusions continue to be drawn that the concept is still elusive and un-
clear, and therefore open to interpretation in its applicability. We conducted an ontological
analysis of the concepts of sustainability, corporate social responsibilities and corporate
sustainability and showed how the concepts have converged to include the Environmen-
tal, Social and Economic dimensions. Furthermore, to look for the constitutive pillars of
corporate sustainability, we performed a Necessary Condition Analysis, which looks at
the constant presence of the condition (the constitutive element) in the presence of output
(the concept). We built the hypothesis around the Environmental, Social, Economic, Gover-
nance and Time dimensions and demonstrated that the concept of corporate sustainability
is clearly constructed around the Environmental, Social and Economic dimensions. We
explained how the lack of clarity is rather related to the methodologies for integrating CS
into company’s operations, of which Governance is an important enabler. We highlighted
how the literature has lost sight of the Time dimension, which provides the purpose of
CS and explains the reason and the urgency for systematically applying CS practices in
the business world. To make corporate sustainability effective we do need to look at ‘Why
CS is important’. This is not always been clearly or sufficiently specified in the literature
and it is critical to achieve a system wide sustainability. We, therefore, defined corporate
sustainability as the new business paradigm that requires attention to Environmental, Social
and Economic dimensions to be able to provide for current and future generations. The
utilization of the NCA methodology is new and brings a new theoretical foundation to the
concept as well as scientific evidence over its constitutive features. We call for researchers
to refrain from further developing novel interpretations of corporate sustainability, which
would continue to increase confusion over the concept, and to focus on the area that require
attention and additional contribution, which is how to implement corporate sustainability.
The performed analysis is simple, the results straightforward, and the observed conclusions
important. To further validate the findings, we suggest performing the analysis to include
empirical practices along with the theoretical underpinning. Future research focus can also
be on the meaning and definition of the environmental, social and economic pillars, as they
are pluriform and multidimensional; as well as their measurability, which is a key enabler
for integration and accountability.
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https://www.mdpi.com/article/10.3390/su14137838/s1, Table S1: List of 132 articles with cod-
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Abstract: As the social and environmental roles of companies have been emphasized by various
stakeholders, the concepts of CSR (corporate social responsibility), ESG (environmental, social,
governance), and corporate citizenship have received a great deal of attention in academia and
industry. To understand and distinguish corporate responsibility approaches in the literature, this
study employs text mining techniques to comprehensively analyze the summary information of
1235 articles (i.e., title, abstract, and keywords) on CSR, ESG, and corporate citizenship. First,
frequently occurring terms in text datasets related to CSR, ESG, and corporate citizenship are analyzed
to extract conceptual commonalities and differences. Then, correlated topic modeling is applied to
the collected text datasets to identify underlying topics widely discussed in CSR, ESG, and corporate
citizenship related studies. The results of this study show that corporate citizenship is not only a
high-level concept that encompasses ESG and CSR, but also a broad concept with missions that are
associated with various societal areas. The findings from this study also reveal that employees, as
the principal agents of corporate citizenship practice, are more critical than other stakeholders of
corporate citizenship practice.

Keywords: corporate citizenship; CSR; ESG; text mining; correlated topic modeling

1. Introduction

Recently, the concept of corporate citizenship that discusses corporate responsibilities
and roles has received increasing attention from academia and corporate leaders. Corporate
citizenship has been conceptualized with various definitions in the literature. For example,
corporate citizenship was addressed as the fulfillment of responsibilities for four faces
(i.e., economic, legal, ethical, and philanthropic faces) [1], the extent to which companies
satisfy economic, legal, ethical, and discretionary responsibilities associated with stakehold-
ers [2], understanding and managing an organization to minimize negative and maximize
positive societal impacts [3], and connecting corporate activities to social accountability for
mutual benefits [4].

Although the concepts of corporate citizenship in the literature have subtle differences
across the definitions, they are generally related to concepts such as social responsiveness,
social contribution, sustainability, and relationship [5–7]. However, these concepts require
further clarification for companies and amplify the abstract conceptualization of corporate
citizenship. This hampers companies to successfully implement the role of corporate citi-
zenship for various stakeholders. Moreover, other corporate values closely associated with
corporate citizenship such as CSR (Corporate Social Responsibility), sustainable manage-
ment, ESG (Environmental, Social, and Governance), social value [8] make understanding
corporate citizenship more difficult in companies.

Sustainability 2023, 15, 3892. https://doi.org/10.3390/su15053892 https://www.mdpi.com/journal/sustainability
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Nowadays corporate citizenship has become an integral part of doing business that
can be seen as a broad spectrum of business roles in societies beyond existing approaches
such as sustainability, CSR, and ESG [9]. Despite the importance of corporate citizenship,
research for the conceptualization and characterization of corporate citizenship from an
academic point of view is still insufficient due to conceptual abstraction and various
proximity concepts regarding corporate citizenship. This is not irrelevant to the fact that
the use of the corporate citizenship term was mainly initiated by business practitioners [10].
In addition, the main contexts and keywords using various terms referring to corporate
citizenship were defined differently by each research field and scholar [8]. This is because
scholars in various fields conceptualized corporate citizenship in various ways according to
changes in social structures and business environments from their viewpoints in business.

In order to expand and develop corporate citizenship to a higher level, it is necessary
to scrutinize latent contexts and concepts accumulated in existing corporate citizenship
research. To facilitate this process, this study aims to characterize corporate citizenship
and its two close concepts (i.e., CSR and ESG) through the text mining of relevant research
articles; this research contributes to expand the scope of academic research on corporate citi-
zenship by extracting underlying meanings and topics addressed in an abundant collection
of relevant research articles. For this, each text dataset (i.e., title, keywords, and abstract)
of research articles for CSR, ESG, and corporate citizenship is respectively modeled to
extract frequently occurring terms and latent topics. Then, differences and commonalities
among CSR, ESG, and corporate citizenship are investigated based on text mining results
to propose more general and comprehensive concepts and characteristics of corporate
citizenship for future uses in practice.

2. Literature Review

CSR has been discussed for more than half a century. Carroll [11] proposed a pyramid
model of CSR that points out firms’ legal, ethical, and philanthropic responsibilities based
on economic responsibility. After Carroll’s seminal work, the definition of CSR often
includes managerial and social terms such as influence, social impact, system, and strategy.
For example, Aguilera et al. [12] addressed that CSR is a long-term strategy to realize
universal values in strategy and management. It means that CSR is a leading business
activity to go beyond simple charity because it is a task that fundamentally changes strategy,
management, corporate culture, and even corporate identity.

Various definitions of CSR in the literature also take a viewpoint of harmonious devel-
opment for economy, society, and environment by emphasizing non-financial performance
in common [13,14]. The key elements of non-financial performance are characterized as
ESG, which consists of environmental, social, and governance criteria and their sub-factors
to evaluate investments based on companies’ responsible impacts [15]. The importance of
ESG performance has been emphasized in recent practice in that non-financial performance
based on ESG factors positively impacts corporate sustainability [16–18]. Barko et al. [19]
argued that when a company does not consider all economic, social, and environmental
aspects, it will engage in unsustainable management and be at risk.

In recent years, the discourse that demands publicity and ethical and philanthropic
responsibility as social responsibility for companies is expanding socially, and the focus
of CSR is gradually expanding to the concept of corporate citizenship. The concept of
corporate citizenship includes an assumption that companies have an obligation to de-
vote themselves to public goods like citizens in modern society [5]. Therefore, corporate
citizenship refers to a series of socio-economic activities that firms perform to fulfill its
roles and obligations as a member of society [6]. Previous studies interchangeably used the
terms CSR and corporate citizenship (e.g., [9,20,21]) as an equivalent view between the two
concepts proposed by Matten and Crane [5].

Several academic studies and practitioners’ articles have attempted to analyze similari-
ties and differences between CSR and corporate citizenship and between CSR and ESG. For
example, corporate citizenship emphasizes management of internalities (i.e., companies’
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rights and duties), while CSR focuses on management of externalities for companies [10].
ESG helps measure or quantify social initiatives, while CSR makes companies accountable
for their social commitments in a qualitative way [22]. Rendtorff [23] discussed corporate
citizenship, CSR, corporate governance in terms of business legitimacy by emphasizing dif-
ferent stages of cognitive, pragmatic, moral legitimacy for proactive corporate citizenship.
Costa et al. [24] considered ESG as a tool to control sustainability practices, and claimed
that CSR along with environmental management and value creation are interconnected to
achieve corporate sustainability.

As various concepts and approaches relevant to corporate sustainability have been
addressed in the literature, there have been attempts to employ text mining to effec-
tively characterize sustainability concepts in a large set of relevant articles or documents.
Mazza et al. [25] identified 11 CSR related topics by applying the Latent Dirichlet Allo-
cation (LDA) method to CSR communication data of five energy companies on Twitter.
Goloshchapova et al. [26] analyzed European and United Kingdom CSR reports through
LDA to extract underlying topics, and they identified commonly addressed topics as well
as sector-specific topics in CSR reports. Kiriu and Nozaki [27] employed text mining based
on word frequency and divergence to characterize ESG activities stated in Japanese CSR
reports. Parra et al. [28] employed supervised and unsupervised machine learning methods
for text data in corporate citizenship reports of seven major American companies to identify
how corporate citizenship issues have been handled over time.

The aforementioned efforts to build a distinction of different corporate sustainability
terminologies helped researchers understand various social responsibility and accountabil-
ity concepts. However, previous studies subjectively defined those concepts and assigned
related corporate sustainability theories to each terminology based on perceived theoret-
ical similarities and differences from each author’s individual point of view. Therefore,
unclear boundaries across CSR, ESG, and corporate citizenship are still a major concern
due to the lack of in-depth discussion of comprehensively structuring those concepts from
objective point of view. In this regard, this study uses a more scientific and quantitative
approach—text mining for analyzing a number of research articles associated with three dif-
ferent labels—CSR, ESG, and corporate citizenship—to effectively and objectively capture
underlying concepts addressed in CSR, ESG, and corporate citizenship research fields.

3. Methods

This study characterizes distinct properties of CSR, ESG, and corporate citizenship by
extracting keywords and latent topics in the relevant literature through the term-frequency
analysis [29] and CTM (Correlated Topic Modeling) [30] of text mining. CTM is useful to
extract latent topics in a document set by considering possible correlations between latent
topics based on the probabilistic modeling of term frequency in the document set [30]. The
meta-analysis of existing literature review methods mostly categorizes and conceptualizes
key topics in a literature set through an ad-hoc manner or prior knowledge as a top-down
approach [31]. In contrast, a text-mining approach can derive underlying characteristics
and topics in a literature set based on the object text information of an abundant literature
set; meaningful contexts in a large document set that are difficult to be manually captured
can be effectively extracted for analysis. From this point of view, this study analyzes
concepts and contexts for corporate citizenship, CSR, and ESG based on text information in
relevant large literature sets through text mining. The text mining approach of this study
aims to clarify differences in corporate citizenship, CSR, and ESG.

First, SSCI (Social Science Citation Index) journal articles with keywords of “corpo-
rate citizenship”, “CSR”, and “ESG” were identified through the Web of Science article
database [32]. A total of 1235 journal articles (i.e., 701 articles for CSR, 296 articles for
ESG, and 238 articles for corporate citizenship) published from 1990 to June 2021 were
considered for text mining. The title, keywords, and abstract of articles in each group
(i.e., CSR, ESG, corporate citizenship) were extracted and saved into “txt” files for the input
data of text mining for CSR, ESG, corporate citizenship, respectively.
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Then, the following pre-processing procedure were performed to refine original text
data for text mining [33]. First of all, raw text data from original documents were refined
by removing unnecessary elements (i.e., characters, figures, numbers, punctuations, and
whitespaces). Then, stop-words that do not provide meaningful information in text (e.g., “a”
and ”the”) were removed from the text data. In addition, words with the same root were
transformed to the same term (i.e., stemming). Common terms that appear frequently
in a small document group represent more distinguished features than terms occurring
in all the documents [34]. To reflect this, very frequently occurring terms across articles
were removed based on the term frequency-inverse documents frequency method, where
the importance of a term inversely decreases according to the number of documents that
contain the term [35]. The pre-processing procedure was performed for the text data of each
literature group by following the manual of the tm package for the R statistical software [36]
and guidelines provided by Grün and Hornik [37].

Through the above pre-processing procedure, a document-term matrix to represent
each literature group was generated by the tm package for text mining. As an initial text
mining analysis, frequent terms occurring terms in each literature group were investigated;
word clouds to visualize the top 50 frequent stemmed terms and the top 20 frequent terms
within each literature group were respectively analyzed to identify the characteristics of
each literature group. Next, the topicmodels package for the R statistical software [38]
was applied to the pre-processed text data for CTM to extract hidden topics within each
literature group. CTM is based on an unsupervised machine learning algorithm in which
the number of derived topics should be predefined before modeling. This study set the
number of topics to five to facilitate the interpretation and comparison of topic modeling
results. In order to interpret latent topics, this study further reviewed the frequent terms
and articles associated with each derived topic from CTM results.

4. Results

4.1. Term Freqency Analysis

The word clouds in Figure 1 represent visualized term membership in each CSR, ESG,
and corporate citizenship research group. In each word cloud, larger terms represent more
frequently occurring terms in the associated article group. When comparing frequent
terms in CSR, ESG, and corporate citizenship articles, the most noticeable difference is
that ESG research contains many financial or accounting terms: terms stemmed from
“investment”, “report”, “disclosure”, and “risk”. In addition, the frequent terms associated
with ESG are significantly different from the frequent terms in corporate citizenship and
CSR. The corporate citizenship and CSR related literature sets seem to share common
terms stemmed from “sustainability” and “firm”, but a significant difference is observed
in the frequency of major terms. For example, the most frequent stemmed terms in the
corporate citizenship literature are in the order of “sustain (e.g., sustainability)”, “CSR”,
“ethic”, “firm”, “compani (e.g., company)”, and “global”. However, the CSR literature
has the most frequent terms in the order of “CSR”, “firm”, “perform (e.g., performance)”,
and “environment”. Figure 2 shows a Venn diagram created for the top 20 most frequent
terms in each article set to further examine the commonalities and differences between the
literature groups. “CSR”, “industri (industry)”, and “report” are terms that are commonly
observed across the CSR, ESG, and corporate citizenship groups. Specific keywords for
each topic are also observed in Figure 2. For example, corporate citizenship literature
stands out for ethics, political/politics, and employees; CSR is for business, supply chain,
consumer; and ESG is for investment, risk, fund, and social responsibility investment. The
frequent terms in the overlapped areas show that studies in CSR, ESG, and Corporate
Citizenship share similar research themes and foci. At the same time, each research stream
has specific aspects that can be inferred from the frequent terms only appearing in each
domain. The term frequency of each term in Figure 2 is shown in Table 1.
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(a) (b) (c) 

Figure 1. Word cloud of top 50 frequent stemmed terms in CSR, ESG, and corporate citizenship
literatures: (a) CSR; (b) ESG; and (c) Corporate citizenship.

Figure 2. Venn diagram of top 20 frequent terms in CSR, ESG, corporate citizenship literature sets.
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Table 1. Frequency of top 20 most frequent stemmed terms in CSR, ESG, corporate citizenship
literature sets.

CSR ESG Corporate Citizenship

csr (2082), sustain (1196), firm (986), firm
(986), perform (922), environment (728),

busi (467), suppli (415), chain (410),
report (392), fianci (391), green (388),

compani (384), govern (335), market (319),
industri (312), review (311), disclour (299),
consum (294), activ (288), strategi (281)

invest (415), report (335), disclosur (323),
csr (288), risk (205), fund (178), score

(175), indic (173), rate (151), stakehold
(141), board (137), institut (134), industri
(127), countri (122), integr (119), sri (118),

model (117), strategi (112), nonfinanci
(98), stock (96), global (91)

sustain (283), csr (182), ethic (172), firm
(166), compani (164), global (148), organiz

(125), stakehold (124), market (124),
model (116), perform (107), polit (106),

emloye (100), communiti (99), engag (89),
public (81), environment (73), industri

(73), report (72), citizen (71)

4.2. Correlated Topic Modeling

Tables 2–4 show the CTM results that provide clues to understand what themes and
topics have been studied in the three article groups. Five topics generated from CTM for
each literature group were labelled based on frequent terms and articles associated with
each topic.

In the CSR literature, the first topic (i.e., CSR-1 in Table 2) is associated with the largest
number of the CSR articles (i.e., 31.7% of all the CSR related papers). The key frequent
terms associated with this topic are sustainability, business, review, framework, integration,
and field, etc. Various papers within this topic mainly attempt to review existing works
and thereby to conceptualize a framework for CSR. For instance, the article of Carroll
(2015), which is highly correlated with this topic, summarized a history of the concept of
CSR and its framework for business-in-society relationships. He also introduced future
scenarios of CSR and its parallel notions. This shows that efforts to conceptualize CSR
have been widely discussed in the literature. The second topic (i.e., CSR-2) includes
keywords such as performance, environment, financial, governance, market, industries, and
strategic, etc. The literature on this topic shows a positive relationship between CSR and
firm financial performance. Other topics are related to the various prerequisites such as
governance, disclosure, and the role of the board of directors for successfully implementing
CSR (i.e., CSR-3), CSR and various stakeholders, especially the relationship with and
influence of employees and customers (i.e., CSR-4), and effects of CSR disclosure on
corporate performance (i.e., CSR-5).

Table 2. Interpreted topics to characterize CSR based on CTM.

Topic ID
Frequently Used Terms

(Expressed by Example Original
Words)

Interpreted Topic Label
Number of

Articles
Representative

Reference

CSR

CSR-1
sustainability, supply, chain, business,
review, framework, integration, global,

field, environment

Definition of CSR and
conceptualization of CSR

framework
222 Carroll [39]

CSR-2
performance, environment, financial,

governance, market, board, industries,
strategic, institution, innovation

Relationship between CSR
and corporate financial

performance
138 Doh et al. [40]

CSR-3
report, green, disclosure, environment,
capital, companies, voluntarily, sustain,

qualities, accountability
Antecedents of CSR 55 Frias-Aceituno

et al. [41]

CSR-4
CSR, consumer, behavior, organization,
employees, customer, ethics, companies,

perceived, mediates

Relations between CSR
and stakeholders 135 Farooq et al. [42]

CSR-5 CSR, firm, activity, engage, politics,
countries, negative, rate, benefit, internal

Effects of CSR disclosure
on corporate performance 151 Chen et al. [43]
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Table 3 presents the resultant five latent topics extracted from the ESG literature. The
number of ESG-related studies has rapidly increased in recent years especially since 2018.
Overall, the ESG literature is closely associated with topics for the financial performance of
corporate activities to achieve social and environmental benefits. The first topic in the ESG
literature (i.e., ESG-1) is interpreted from its associated 68 papers. This topic is associated
with the largest number of all the considered ESG related articles; 68 out of 295 ESG related
papers (=23.1%) are identified as handling this topic. Most of the associated articles handle
main criteria for SRI (social responsible investing) as ESG elements. These elements include
not only financial performance of companies but also non-financial ESG elements, which
show ESG investment foci for organizations’ sustainability. The second topic (i.e., ESG-2)
is related to the role of managers and board of directors in ESG investment with high-
probability terms such as disclosure, board, nonfinancial, CSR, director, independent, and direct,
etc. For example, the literature in this topic examines the relationships between corporate
governance and sustainability by focusing on role of directors and officers in corporations
(e.g., Crifo et al. [44]). The articles in the third topic (i.e., ESG-3) discusses the relationship
between ESG and corporate performance. The topic is related to frequent words such as
report, risk, indicator, model, strategic, cost, and equities, etc. The literature shows how
ESG disclosure impacts firm performance and proposes a nomological network of the
antecedents, boundary conditions, and various outcomes of ESG disclosure. Moreover,
various internal and external environmental factors of companies affecting ESG (i.e., ESG-4)
and the relationship between ESG and corporate financial performance (i.e., ESG-5) form
representative research topics in the ESG-related studies.

Table 3. Interpreted topics to characterize ESG based on CTM.

Topic ID
Frequently Used Terms

(Expressed by Example Original Words)
Interpreted Topic Label

Number of
Articles

Representative
Reference

ESG

ESG-1
invest, fund, SRI, portfolio, criteria,

decision, ethical, return, conventional,
factor

ESG and social
responsible investing (SRI) 68 Alda [45]

ESG-2 disclosure, score, board, bank, nonfinancial,
CSR, director, independent, diverse, direct

Role of management in
ESG investment 59 Crifo et al. [44]

ESG-3 report, risk, indicator, integrated, model,
strategic, assess, cost, equities, economic

Relationship between ESG
disclosure and
performance

55 Burke et al. [46]

ESG-4
CSR, rate, institution, report, engage,
ownership, account, agency, qualities,

stakeholder

Internal and external
environmental factors

affecting ESG
49 Ortas et al. [47]

ESG-5
stakeholder, countries, internal, stock,

policies, activity, return, global, industries,
shareholder

Relationship between ESG
and corporate financial

performance
64 Capelle-Blancard

et al. [48]

Finally, the results in Table 4 show the main topics of the corporate citizenship lit-
erature. The first topic (i.e., CC-1) represents research about executives and employees’
perceptions, attitudes, and roles of corporate citizenship, which can be inferred from its
associated terms such as organization, employees, behavior, performance, intention, commit-
ment, consumer, and ethics, etc. Many studies in this topic applies a previously proposed
concept of corporate citizenship based on a political theory perspective [5]. For example,
Rego et al. [21] suggested extended dimensions of corporate citizenship that includes
employees’ perceptions of corporate responsibilities of their organizations. The second
topic is the role of corporate citizenship of employee relations (i.e., CC-2), which can be
inferred from its associated terms such as reputation, relations, employees, moral, individual,
engage, right, and human, etc. This topic has the highest percentage of the membership
(=29.8%) in the corporate citizenship related articles. The main theme of the above two top-
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ics indicates the importance of executives and employees who play active role in corporate
citizenship practice.

The third topic is related to corporate citizenship definition from a global and local
perspective (i.e., CC-3), consisting of studies dealing with the practices and approaches
of corporate citizenship by global companies. The literature in this topic shows that
corporate citizenship approaches have flourished not only in local companies and but
also in multinational companies. Indeed, the term corporate citizenship is getting more
widely used nowadays due to its voluntary nature in society. The fourth topic is related
to maintaining and exercising social influence, which form main keywords in corporate
citizenship research (i.e., CC-4). The topic is related to the importance of active roles and
commitment in a company as a citizen in society. The fifth topic represents the role of
corporate citizenship as a strategic act of a company (i.e., CC-5). For example, research in
this topic combines a framework of corporate citizenship with corporate strategies and
business models (e.g., Googins [49]). The articles in this group include key terms such as
firm, stakeholder, model, ethics, performance, product, and strategy, etc.

Table 4. Interpreted topics to characterize corporate citizenship (CC) based on CTM.

Topic ID
Frequently Used Terms

(Expressed by Example Original Words)
Interpreted Topic Label

Number of
Articles

Representative
Reference

CC

CC-1
organization, employees, behavior,

performance, intention, model,
commitment, consumer, ethics, orientation

Employees’ perception,
attitudes, and roles

toward
corporate citizenship

45 Rego et al. [21]

CC-2
reputation, relations, employees, measure,

moral, individual, engage, right,
environment, human

Effect of corporate
citizenship on employee

relations
71 Dawkins [50]

CC-3
sustain, global, communication, initiative,
local, industries, internal, enterprise, tool,

companies

Definition of corporate
citizenship from a global

and local perspective
23 Logsdon and

Wood [51]

CC-4
companies, politics, ethics, citizen,
environment, CSR, global, market,

countries, public

A company that pursues
and exercises social

influence
69 Nyberg and

Murray [52]

CC-5 firm, CSR, stakeholder, model, strategies,
ethics, performance, product, strategy, level

Corporate citizenship
as a strategic role 30 Arora and Ali

Kazmi [53]

In summary, the CTM results reveal that the overall trend ESG studies are significantly
different from CSR and corporate citizenship. ESG related studies mainly handles topics
related to sustainable corporate activities that affect the performance of stakeholders.
Although CSR and corporate citizenship studies commonly include various topics under
the big themes of sustainability and responsibility, the main focus of the related works
is different between the two research streams. CSR studies more emphasize corporate
mandatory responsibility and promotion of CSR activities for corporate performance than
corporate citizenship studies. However, corporate citizenship research focuses more on
corporate ethicality itself and corporate’s social influence in a political way.

5. Discussion and Conclusions

This study comprehensively identified research concepts and topics that have been
handled in the CSR, ESG, and corporate citizenship domains. To facilitate the analysis
process, this study employed the text mining techniques to extract frequently appearing
terms and latent topics in the large number of research articles related to CSR, ESG, and
corporate citizenship. The term-frequency analysis results showed that the CSR, ESG, and
corporate citizenships not only share key terms that imply conceptual commonalities but
also have distinct key terms that describes specific foci. Moreover, the CTM results clearly
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addressed that the CSR, ESG, corporate citizenship domains have different scopes and
scales, which indicates the necessity of a new framework not only to present the meanings
and definitions of CSR, ESG, and corporate citizenship but also to clarify conceptual
relationships among CSR, ESG, and corporate citizenship.

The definitions of the three themes (i.e., CSR, ESG, corporate citizenship) given by
scholars in previous studies are as follows. First, CSR mainly talks about corporate eco-
nomic, legal, ethical, and philanthropic obligations as summarized by the CSR’s pyramid
model [1,11,54]. ESG indicates that companies perform environmental, social, governance
related activities as obligations for social welfare and sustainable and long-term wealth
of stakeholders [55]. Corporate citizenship is defined as “ the extent to which businesses
assume the economic, legal, ethical, and discretionary responsibilities imposed on them by
their stakeholders” [7] (p. 38). Due to the redundancy and ambiguity of the boundaries of
CSR, ESG, and corporate citizenship, scholars still mix these labels to characterize corporate
responsibility concepts.

However, the text mining results of many research works relevant to CSR, ESG, and
corporate citizenship in this study suggest that there are implicit but clear differences among
CSR, ESG, and corporate citizenship. CSR mainly refers to corporate activities focusing on
responsibilities and obligations, while ESG mainly refers to corporate ESG-related activities
for the performance of companies, shareholder, and stakeholders. In addition, corporate
citizenship mainly refers to voluntary and ethical activities of a company for its positive
social influence.

Based on the results, the current study suggests that the concept of “corporate citizen-
ship” is not only a high-level concept that encompasses ESG and CSR, but also a broad
concept with missions that should affect various areas of society. The text mining results of
this study implies that “employees” as the main agents of corporate citizenship practice
is the most important factor among various stakeholders of corporate citizenship. Above
all, it can be seen that the main role of corporate citizenship is for companies to exert more
active social influence in a political way. Therefore, corporate citizenship should be different
from CSR and ESG; corporate citizenship needs to be based on more active and leading
corporate strategies and to be embodied as an organizational culture for all employees.
In terms of social influence (politics), corporate activities should help other organizations
become corporate citizenship since the word “citizenship” includes the concepts of win-win,
symbiosis, and coexistence.

Corporate Citizenship Management Standards (CCMS) [56] established by POSCO,
a global major steel-manufacturing company in Republic of Korea, are a representative
example to support the findings of this study. For example, CCMS includes many keywords
of corporate citizenship we found through this study. The most frequent words appeared in
CCMS were ‘society’, ‘value’, ‘safety’, ‘customer’, ‘product’, ‘growth’, ‘activity’, ‘business’,
‘citizen’, etc. These words are regarded as keywords that represent POSCO’s management
philosophy (i.e., corporate citizenship). There are considerable overlaps between the
keywords in CCMS and the frequent terms in the corporate citizenship literature identified
from this study. For instance, ‘society’, ‘community’, ‘action’, ‘initiative’, ‘employee’,
‘change’, and ‘environment’ are commonly identified keywords. This shows that the
conceptualization of corporate citizenship through the text mining of related research
articles in this study is in line with actual practice for corporate citizenship in business.

This study has a limitation in that the text mining techniques were conducted only
with the titles, abstracts, and keywords of each paper. However, this was also an intentional
approach to minimize the noise of data when the whole manuscript was considered for
analysis. The current study focused on the difference among corporate citizenship, CSR,
and ESG, but more specific research and practical implications can be drawn if more specific
contents such as comparison with various similar concepts, definitions of each topic, and
measures are investigated through text mining. Corporate citizenship research requires
both quantitative and qualitative approaches as widely studied in CSR research. Specifically,
corporate citizenship research will also require various studies to establish its concepts and
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frameworks. In addition, research on the development of corporate citizenship measures is
also needed to further refine and materialize the concept of corporate citizenship.
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Abstract: There is a growing call globally for corporations to improve transparency in corporate
reporting, along with the surge of enhancing disclosure of non-financial information. Companies are
seen as agents for contributing to a better future, and hence could assist in achieving the sustainable
development goals (SDGs) 2030, via transparent non-financial disclosure. This review paper is
premised on the fact that laws on non-financial disclosure may be useful in enhancing the trans-
parency of companies’ conducts. Hence, this systematic review aims to synthesize the literature from
2014 to 2021 on the patterns and trends relating to regulations on non-financial disclosure in corporate
reporting by companies. A keyword search followed by filters provided by the Web of Science Core
Collection and SCOPUS databases resulted in a total of 369 documents being found. A total of
62 articles were reviewed after manual filtering and exclusion. A thematic review of these 62 articles
identified 20 initial codes, which were then grouped into eight clusters: Directive 2014/95/EU,
disclosure approaches, fiduciary duties of directors, stakeholder engagement, the effectiveness of
disclosure regulations, the impacts of rules, the role of different actors and corporate accountability.
The paper finds that the patterns and trends in the review set the path for future research on laws of
non-financial disclosure, as they serve as a guideline for researchers for future studies.

Keywords: corporate reporting; disclosure obligations; non-financial disclosure; non-financial report-
ing; sustainability reporting; SDGs; sustainable development

1. Introduction

Corporate reporting is a mechanism for improving companies’ transparency regarding
non-financial information and for continuously engaging with the stakeholders [1]. Com-
panies worldwide are now required or encouraged to disclose non-financial information,
accentuating the significance of reporting. The accountability of companies extends towards
the other stakeholders via non-financial disclosure obligations [2]. Furthermore, disclosure
could assist the stakeholders in monitoring companies’ conduct and actions. The stake-
holders also demand companies’ assistance in achieving sustainable development goals
(SDGs) [3], indicating the importance of companies’ contributions towards a sustainable
future. The SDGs were introduced in 2015 to ensure a sustainable future for all, and they are
interconnected goals intended to address social, economic and environmental challenges,
and attain sustainable development [4]. Involvement of all members of society, especially
companies, is needed to ensure the successful implementation of the SDGs agenda [5,6].
To achieve sustainability through SDGs, companies are vital and necessary actors because
of their impact on society, the economy and the environment [7]. The SDG framework
provides guidelines for companies aligning their business practices towards sustainable
development [6]. Hence, this provides opportunities for companies to contribute to suc-
cessfully addressing sustainable development challenges [4]. This is because SDGs entail
companies incorporating sustainability considerations into their decision-making, creating
awareness among the stakeholders on their corporate contribution to SDGs [4,8].
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The SDG Compass listed reporting as one of the five vital steps to ensure the successful
implementation of the SDG Agenda [9]. Costa et al. [4] highlighted the necessity of guiding
companies towards transparency in SDGs reporting, in presenting their contributions
towards sustainable development. Elalfy et al. [6] also emphasize the need for more
research regarding factors that can affect SDG reporting. Another study indicates regulatory
enforcement’s significance in ensuring satisfactory SDG disclosure [10]. This evidence
supports the role of regulations in managing issues relating to non-financial information
disclosures. In addition, a study found that a clear legal requirement on sustainability
reporting is needed to ensure better compliance [11], emphasizing the relevancy of the law
in governing non-financial disclosures.

Amongst the SDGs that have been recognized by scholars that companies could
contribute are Decent Work and Economic Growth (SDG 8), Responsible Consumption
and Production (SDG 12) and Climate Action (SDG 13 [7,12,13]. Countries around the
world have taken action regarding sustainable development. For example, companies in
France must disclose information regarding their conduct towards the environment and
society [14]. Berger-Walliser and Shrivastava [14] observed that in the United Kingdom,
large companies are obligated to disclose information about their conduct affecting the
environment, social, community, and human rights issues in addition to the strategies to
address those matters. In India, the government requires that companies develop corporate
social-responsibility policies, and failing to adhere to the minimum requirements would
subject them to clarification [15]. In Malaysia, the stock exchange, Bursa Malaysia, has
required publicly listed companies to publish a sustainability statement in their annual
report, which encompasses “a narrative statement of the listed issuer’s management of
material economic, environmental and social risks and opportunities”. In this sense, it is
also essential to see the significant role of integrated reporting, since it offers holistic finan-
cial and non-financial information. Adopting integrated reporting improves information
transparency, boosts brand value and reputation, decreases financial asymmetries, and
increases the organization’s market worth [16].

Review studies on non-financial information have focused on providing a general
view of the current state of academic study on this topic, such as the principal subjects
of non-financial research, the methodologies employed, and the changes in the literature
regarding non-financial information [17–19]. Some studies reviewed the literature from a
specific aspect, such as the relationship between stakeholder engagement and non-financial
disclosure [20], the benefits of reporting non-financial information [21] and the quality of
non-financial disclosure [22]. Nevertheless, reviews that aim to provide focused findings
under the theme of regulations on non-financial information are currently lacking. This
statement is evidenced by a bibliometric analysis that presents the six most examined
subjects under the topic of non-financial information: determinants, essence, reporting
practices, integrated reporting, environmental disclosures, and consequences of reporting.
The findings presented show that there is an evident lack of review studies that focus
specifically on finding the current state of the art under the topic of regulations for non-
financial information.

Therefore, a thematic review is conducted to synthesize literature from 2014 until
early 2021 on the patterns and trends relating to regulations for non-financial information
in corporate reporting by companies, based on the premise that they may be useful in
improving the transparency of companies’ conduct, ensuring the achievement of the SDGs
agenda. This thematic review aims to synthesize the literature on non-financial disclosure
regulations, to determine the themes for future studies by considering its importance in
ensuring the successful implementation of SDGs. A thematic review of 62 articles identified
20 initial codes, which were then grouped into eight clusters: Directive 2014/95/EU, disclo-
sure approaches, fiduciary duties of directors, stakeholder engagement, the effectiveness
of disclosure regulations, the impacts of rules, the role of different actors and corporate
accountability, setting the path for future studies. The focus on the literature that discusses
regulations of non-financial information is beneficial because of the fact that it provides
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a clear direction regarding underexplored issues within this theme. This paper offers a
narrow and focused view of disclosure regulations, rather than a broad view of what has
been researched relating to non-financial information. Hence, this paper is unique, as
it focuses on the underexplored aspect of non-financial information from the regulation
perspective rather than providing a general review of what is in the literature.

The remainder of this paper is structured as follows. Section 2 discusses the research
background and, consequently, the research question. Section 3 explains the research
methodologies. Section 4 discusses the findings, while Section 5 proceeds with the discus-
sion and potential future studies. Finally, Section 6 concludes the study.

2. Research Background and Research Question

Non-financial disclosure is usually considered a voluntary obligation by nature, which
could lead to mitigated benefits of disclosure, owing to transparency and irrelevancy
disadvantages [5]. Venturelli et al. [5] confirm that regulation enhances the quality of
non-financial disclosure. It is also widely accepted in the literature that regulation could
improve the quality of non-financial disclosure [23]. Regulation is desirable for voluntary
disclosure, since the latter may lack accuracy, neutrality and comparability [24,25]. A study
has shown that disclosure in countries with regulation regarding non-financial information,
such as France, is of higher quality than in those without regulation [25].

Another study exploring how the top 50 Australian companies disclose their commit-
ment to addressing SDGs highlighted the potential need for regulation in administering
non-financial information disclosure [26]. A study by Mion and Adaui [27] that conducted
a content analysis of the sustainability-reporting practices of Italian and German compa-
nies in the lists of top stock exchanges found that regulation does enhance the quality of
sustainability reporting [27]. Muserra et al. [23] concluded that regulation for mandatory
non-financial disclosure, in this context, the Italian decree, has the potential to support in-
formation transparency and shift to sustainable business models. A study that investigated
how Directive 2014/95/EU may influence the listed Italian companies’ corporate practices
found that the non-financial reporting obligations can facilitate a company’s sustainability
path, guaranteeing transparency and greater stakeholder-engagement [24]. In another
study, the researchers demonstrated that the French parliamentary regime is more success-
ful in prompting environmental disclosures than the Canadian market mechanisms [25].
In addition, Steuer and Troger [28] contended that regulations could support sustainable
transition, since they can compel uniform and comparable disclosure of raw data.

Furthermore, Ho and Park [29] claimed that disclosure laws should be considered
when developing the best approaches for enhancing the quality and value of non-financial
information. Another study in China provided an interesting perspective, as their results
demonstrate that firms in polluting industries considerably improved their financialization
behaviors due to implementing the new Environmental Protection Law [30]. These findings
provide impetus for further research in understanding the role of regulation in non-financial
disclosure [31]. Therefore, in light of the above, we can assume that regulations encourage
transparency and quality of non-financial information, which supports SDG attainment
and responsible investing.

To reiterate, there is a need for further research relating to regulations governing
non-financial disclosure. It is pertinent to see the patterns of potential research relating
to non-financial disclosure regulation to see the gap or where more research should be
conducted in the future. It is essential to provide consistent findings in studies on non-
financial disclosure regulations, as this will act as a guideline for countries in deciding
whether to adopt a mandatory or voluntary approach when it comes to the disclosure of
non-financial information. Furthermore, the stakeholders are increasingly interested in
how companies align their business strategies with the SDGs [32]. Disclosure on these
matters is essential, because it provides monitoring power on the part of the stakeholders
of companies’ contributions towards sustainable development [32]. Hence, with the aim to
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synthesize the literature on non-financial information regulations to identify underexplored
themes under this subject, we formulate the following research question:

RQ: What are the patterns and trends in the literature relating to regulations on
non-financial information in corporate reporting by companies, from 2014 to early 2021?

The term “non-financial information” has no widely agreed definition, and is thus
open to interpretations [33]. However, for the purposes of this paper, we concur with
Tarquinio and Posadas’ [33] findings that this term is frequently used to refer to informa-
tion about society and the environment, including corporate social responsibility (CSR)
issues, information about intellectual capital, and information that is not included in
financial statements.

3. Materials and Methods

This paper adopts a thematic review of articles with the help of ATLAS.ti version
9 software, as introduced by Zairul [34], applying thematic analysis to the literature.
Thematic analysis generates codes and later themes [35], due to the synthesis review of
the relevant literature. Themes indicate broader context patterns that could help answer
the research-question themes [35] and better understand a particular phenomenon. These
themes assist in structuring the presentation of findings in a research theme [35]. The
appeal of thematic analysis is that it gives researchers room to actively interpret the data by
generating the codes, and later the themes, rather than searching for themes in the data [35].

In the first step, the authors adopted the identification-of-keywords process. The iden-
tification process started with finding the synonyms, related terms, and relevant keywords
for the main keywords of the study [36], which were “corporate law, sustainability report-
ing, company, and corporate disclosure”. Identifying relevant keywords helped in varying
the keywords to search for relevant documents for the study. Then, the authors conducted
a paper search in the WOS Core Collection database. Finally, the authors extracted articles
published in the WOS Core Collection database using search strings in the Basic Search
tool, resulting in 573 documents (refer to Table 1).

The Boolean operator OR was used to maximize the search of records. Truncation * was
also used in this search, as it enables the function to search different forms of words, hence
increasing the possibility of extracting more documents from the search. Then, the refinement
of the results followed through the manipulation of the filters provided by the database,
which produced 358 papers. The manipulation of the year of publication was to be from
the year 2014 to early 2021. The selection of relevant articles starting in 2014 coincides with
the introduction of the International Integrated Reporting Framework, which has combined
financial and non-financial information in one comprehensive report since December 2013,
and which sparked the authors’ interest in studying the academic literature relating to this
development. The filter of document types applies to the inclusion of articles and early-access
only. Therefore, the filtering excludes this study’s book chapters, book reviews, proceeding
papers, reviews, and editorial materials. Next, whenever applicable, the articles are in English,
to enable the researcher to better comprehend.

The authors used the search strings with the exact keywords used in the WOS Core
Collection database in the Scopus database, and this search resulted in 11 documents being
found. No filter was applied in the Scopus database, contrary to the WOS Core Collection
database. This result was because only 11 papers were found that included articles from
2014 to the present, and all 11 documents are in English and journal article form.

The authors then manually filtered the documents by reading the article’s title and
abstract, known as the eligibility process [37]. The filtering process excluded articles that did
not focus on regulations or laws relating to corporate reporting. Examples include an article
that examined financial performance after implementing integrated reporting [38]. Also
excluded was an article investigating the relationship between board gender diversity with
sustainability disclosure [39]. The list extended to the work identifying the link between
sustainability reporting and firm value [40,41] and investigating the factors influencing
companies in disclosing non-financial information [42]. This filtering resulted in only
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71 articles being selected for review. The 71 articles were then exported to the Mendeley
reference-manager software. In Mendeley, the exclusion applies to nine more articles
because of duplication and relevancy issues, resulting in 63 articles being subjected to
thematic analysis in ATLAS.ti version 9 software (see Figure 1).

Table 1. Search strings from WOS Core Collection and Scopus.

WOS Core Collection

TOPIC: (“corporate law *” OR “company law *” OR “securities law *” OR “regulation *” OR
“regulatory approach *” OR “regulatory measure *” OR “disclosure regulation *” OR

“securities regulation *” AND “corporate governance”) AND TOPIC: (“corporate reporting”
OR “sustainability reporting” OR “CSR reporting” OR “integrated reporting” OR

“voluntary reporting” OR “corporate social reporting” OR “environmental reporting” OR
“non-financial reporting” OR “integrated sustainability reporting” OR “corporate

responsibility report” OR “triple bottom line reporting” OR “sustainable development
reporting” AND “companies” OR “firm *” OR “corporation *” OR “organi *ation *”) AND

TOPIC: (“corporate disclosure *” OR “corporate transparency” OR “corporate
accountability” OR “corporate sustainability” OR “CSR disclosure *” OR “mandatory
disclosure *” OR “voluntary disclosure *” OR “sustainability disclosure *” OR “ESG

disclosure *” OR “non-financial disclosure *” OR “sustainability disclosure *” OR
“non-financial information”)

Scopus

TITLE-ABS-KEY ( “corporate law *” OR “company law *” OR “securities law * OR
“regulation *” OR “regulatory approach *” OR “regulatory measure *” OR “disclosure

regulation *” OR “securities regulation*” AND “corporate governance” ) AND
TITLE-ABS-KEY ( “corporate reporting” OR “sustainability reporting” OR “CSR reporting”
OR “integrated reporting” OR “voluntary reporting” OR “corporate social reporting” OR

“environmental reporting” OR“non-financial reporting” OR “integrated sustainability
reporting” OR “corporate responsibility report” OR “triple bottom line reporting” OR

“sustainable development reporting” AND “companies” OR “firm *” OR “corporation *”
OR “organi *ation *” ) AND TITLE-ABS-KEY ( “corporate disclosure *” OR “corporate
transparency” OR “corporate accountability” OR “corporate sustainability” OR “CSR

disclosure *” OR “mandatory disclosure *” OR “voluntary disclosure *” OR “sustainability
disclosure *” OR “ESG disclosure *” OR “non-financial disclosure *” OR “sustainability

disclosure *” OR “non-financial information”)

Figure 1. Article-search process as adapted from Zairul [34].

The 63 articles were exported to ATLAS.ti version 9 software as primary documents,
grouped into author, issue number, periodical, publisher, volume, and year of publication.
This grouping helps analyze articles according to their published year (Zairul, 2020). Next,
the relevant papers were sorted one by one, for coding. In the first round of coding themes,
20 codes were formed. Finally, these codes were grouped into eight significant clusters of
themes based on their categories. During this manual sorting, another paper was excluded
because of a duplication issue. These themes relate to the research question, “ what are the
patterns and trends in the literature relating to regulations on non-financial information in
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corporate reporting by companies from 2014 to early 2021?” The findings are presented in
two parts: the quantitative and the qualitative findings.

4. Findings

4.1. Quantitative Findings

Table 2 depicts the number of publications per journal. We selected journals with two
or more articles published on non-financial information regulations because the majority
(35 journals) published one study from the selected years. Sustainability was the journal with
the highest number of publications, with seven papers. It published articles on the issue
of non-financial information regulations four years in a row, from 2017 to 2020. Journals
published on disclosure laws on non-financial information do not necessarily have to be
pure legal journals. The journals include Accounting in Europe, Business Strategy and the
Environment, Journal of Business Ethics, Meditari Accountancy Research and Sustainability. The
results implied that the requirement of disclosures on non-financial information is also a
concern and of interest to other disciplines beyond the legal fraternity. This trend indicates
the importance of disclosing non-financial information and how to manage it to ensure its
effectiveness. The findings also highlighted the disciplines interrelating with disclosure
laws on non-financial information, including accounting, business management, ethics,
and the economy.

Table 2. The total number of publications per journal from 2014 to early 2021.

Journal Documents

Accounting in Europe 2

Accounting, Economics and Law: A Convivium 2

American Business Law Journal 2

Business Strategy and the Environment 2

European Company and Financial Law Review 2

International Journal of Law and Management 4

Journal of Business Ethics 2

Meditari Accountancy Research 3

Sustainability 7

Yale Journal on Regulation 2
Source: WoS and Scopus database.

Figure 2 shows that the number of papers discussing non-financial information regu-
lations generally increased from year to year. However, only one article was found to be
published in 2021, as this review paper covers publications until March 2021. Nevertheless,
seeing the trend in 2020, the authors anticipated that more publications would follow on
this issue as the year progressed, considering its importance.

 

Number of documents per year

Figure 2. Number of documents by year.
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Findings on the publications according to country can assist other researchers in
identifying the researched areas and determining future research areas [43]. Based on
the findings in Figure 3, researchers focused on the issue of non-financial information
regulations in China, European Union countries in groups, Italy, the United Kingdom, and
the United States. The publication containing studies on the European Union countries in
groups continued every year from 2014 to 2020. However, in 2017, no study related to this
matter was conducted in European Union countries. Nevertheless, studies were conducted
in European Union member-states individually; Italy, Poland, and Romania, in 2017. The
study on European Union countries in 2014 unsurprisingly discussed the integration
of sustainability information in corporate reporting. It analyzed how legislation could
support integrated reporting [44], considering that the introduction of < IR > Framework
was in December 2013. The study conducted in China in 2014 investigated the relationship
between regulatory pressures exerted by the government on the breadth of corporate
social-responsibility reports [45].

 

Documents by country

Figure 3. Documents by country.

There were two studies conducted in the Netherlands in the year 2014. The studies
deliberated on using extraterritoriality and soft law in admonishing companies that dis-
regarded human rights in their operation [46], and examined the effect of the regulatory
environment on the application of integrated reporting [44]. The study conducted in Africa
in 2014 intended to make companies accountable for false and misleading statements
voluntarily published by them [47]. Interestingly, there has been no study on non-financial
information regulations in Africa for four years consecutively, after 2014. The most prob-
able reason for this absence lies in the fact that in that most studies conducted in Africa
focused on examining the acceptance of integrated reporting. Examples include works that
examined first, the development of integrated reporting by companies [48,49]; second, the
challenges in preparing integrated reports [50]; third, the potential of integrated reporting
in developing value-creation [51]; and fourth, the application of <IR> principles to sustain-
ability disclosures [52], rather than scrutinizing the impacts of regulations on non-financial
disclosures. A study conducted in the United Kingdom in the year 2014 focused on the
area of corporate accountability regarding human-rights violations [46].

In 2015, the number of publications relating to non-financial information regulation
increased to 11. Nevertheless, they then went down to only five publications in 2016, where
the studies were conducted in Canada, China, European Union countries in groups, India,
and the United States. However, the number of publications relating to this matter surged
to 24 in 2019. There were four studies in the United Kingdom and three in both Italy
and the United States. Therefore, inspecting the issues explored and discussed by these
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studies is interesting. A study in the United Kingdom focused on corporate accountability
for labour standards, precisely the Modern Slavery Act 2015 [53]. The subsequent study
examined the effects of mandatory disclosure under the Companies Act 2006, Regulations
2013, on disclosed sustainability-information [54]. Another study examined how the United
Kingdom adopted the 2014/95/EU Directive into their legal system [55], while Ho and
Park [29] investigated the approaches by the United Kingdom regarding ESG matters.

Studies in the United States investigated the disclosure approaches to ESG matters [29],
corporate accountability of companies that failed to disclose critical climate-change infor-
mation [56] and the potential of disclosure mechanisms in ensuring the preservation of
human rights by companies [57]. As for the studies in Italy, the researchers explored the
level of the legal-system adaption to the requirements of the 2014/95/EU Directive [55],
the quality of non-financial information after the implementation of the Legislative Decree
254/2016 [58] and the effects of the introduction of mandatory non-financial-reporting
obligations by the 2014/95/EU Directive [27]. It is noteworthy that the studies conducted
in the United Kingdom and the United States overlapped in one area relating to corporate
accountability, implying concern by the scholars.

Another significant finding presented in Figure 3 is a lack of studies in countries
aside from the United Kingdom, the United States, European countries, and China. Only
three studies relating to disclosure laws were conducted in Southeast Asian countries.
Mohan [59] supports the National Action Plans by Southeast Asian countries generally
to take cognizance of the international standards for uniformity among these countries,
especially on corporate accountability. A study in Singapore examined the effects of
mandatory sustainability-reporting-requirements on the stock market [60]. A study in
Indonesia investigated the relationship between government regulations and the extent of
sustainability-information disclosure [61]. There has been no study in Brunei, Myanmar,
Cambodia, Timor-Leste, Laos, Malaysia, the Philippines, Thailand, or Vietnam. Therefore,
researching these countries regarding disclosure laws on non-financial information would
be of significance and interest.

4.2. Qualitative Findings

The second part of the findings focuses on the qualitative discoveries derived from
the ATLAS.ti version 9 software. Eight themes or patterns have been identified in trying
to answer the research question. The themes identified are fiduciary duties of directors,
corporate accountability, disclosure approaches, stakeholder engagement, the effectiveness
of regulatory interventions, the impact of regulations, Directive 2014/95/EU, and the role
of different actors, as presented in Figure 4.

Despite being subject to the same category, there are different groupings for the
themes of Directive 2014/95/EU, the impacts of regulations, and regulatory interventions’
effectiveness. The basis for such differentiation lies in the fact that Directive 2014/95/EU
attracts a specific discussion. On the other hand, the other two themes touched on other
disclosure laws, such as the United Kingdom Modern Slavery Act 2015 and the Bribery
Act 2010. The articles grouped under the impact of regulations discussed the effect of
regulations on different constructs, such as quality of reporting, the quantity of reporting,
and corporate behaviour. The articles grouped under the theme of the effectiveness of
regulatory interventions discussed the extent or effectiveness of a specific disclosure law
in administering non-financial disclosures in corporate reporting. Several articles were
grouped under more than one theme. The qualitative findings then proceeded as follows,
for the analysis of each theme.
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Figure 4. The patterns and trends in the literature on non-financial information regulations. Source:
Authors’ interpretation from the documents synthesized from WoS and Sco-pus database.

4.2.1. Fiduciary Duties of Directors

Based on the 62 articles reviewed, one of the patterns in the literature relating to
regulations on non-financial information by companies is related to directors’ fiduciary
duties as shown in Figure 5. The theme of directors’ fiduciary duties revolved around the
extent of directors’ fiduciary duties in executing responsibilities under non-financial disclo-
sure reporting. From the sixty-two articles reviewed, only two articles discussed directors’
fiduciary duties. Therefore, this pattern is unique; it stands for a theme independently, and
does not belong to any other pattern.

Figure 5. Papers under the theme of fiduciary duties of directors [62,63].

Paramonova [62] conducted a study to interpret the meaning of acting in the ‘cor-
poration’s best interest’ in an interdisciplinary approach. The lawmakers’ meaning was
criticized as being vague in their provision of clear guidelines to companies executing their
responsibilities. A study by Ajai [63] conducted in Nigeria aimed to formulate a conceptual
framework for the director’s fiduciary duty to uphold corporate sustainability. Ajai [63]
expands the study by Paramonova [62], to develop a conceptual framework. As only two
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studies discussed the area relating to directors’ fiduciary duties from a legal context, it is
contended that future studies in other jurisdictions would benefit the academic world. In
addition, one study emphasizes a need to clarify fiduciary duties in line with the evolving
trend of sustainability in the corporate setting [64].

4.2.2. Corporate Accountability

Based on Figure 6, ten studies relate to corporate accountability. Publications within
the corporate-accountability theme generally discuss a company’s responsibility under
non-financial disclosures.

Figure 6. Papers under the theme of corporate accountability [46,47,53,56,59,65–69].

A study by Emeseh and Songi [47] in Africa explored the possibilities of improving the
effectiveness of making companies accountable by their own voluntarily made statements
in reports. A study by Humberto [46] supported the basis of the previous research by
Emeseh and Songi [47], examining measures to hold companies accountable for their
human-rights abuses. In 2015, there were two studies regarding corporate accountability
in Southeast Asia [59], and another in the United States [69]. Mohan [59] argued for
the embedding of international practices into local laws and policies via national action
plans, which could effectively mitigate human-rights violations if properly constructed and
implemented. At the same time, the study by Shearer [69] focused on lead, asbestos, and
fossil industries, through lawsuits.

Next, only one study discussed the theme of corporate accountability in 2017, which
was on regulatory approaches to promote accountability through the United Kingdom
Modern Slavery Act 2015 and the United Kingdom Bribery Act 2010 [66]. LeBaron and
Rühmkorf [53] continued the basis of the study in the year 2017, by explicitly investigating
the regulatory processes that prompted the implementation of the United Kingdom Modern
Slavery Act 2015. Another study considered the basis that can be used in a lawsuit by a
plaintiff against a company relating to non-disclosure of climate change information [56].
Next, Masiero et al. [68] discussed how relational connectivity could enhance a company’s
accountability via Directive 2014/95/EU, which is in line with the study conducted by
Humberto [46]. Both studies aimed to enhance the effectiveness of making a company ac-
countable for non-financial disclosure issues. The latest research on the theme of corporate
accountability was in the year 2020, and examined the concept of accountability within the
context of Directive 2014/95/EU on non-financial information [67].

These findings on the corporate-accountability theme make the literature’s patterns
and trends more apparent. Future research may address loopholes by discussing, for
example, using different concepts or theories to enhance the company’s accountability.
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Furthermore, future research may also look at the role of securities law in improving a
company’s responsibility. The above analysis shows that Directive 2014/95/EU is the most
researched law on non-financial disclosure by companies.

4.2.3. Disclosure Approaches

The following pattern or trend is disclosure approaches as presented in Figure 7. The
papers grouped under this theme examine disclosure approaches by countries in managing
non-financial information by suggesting recommendations for improving the law or ap-
plying new theories in addressing transparency issues. For example, one study discussed
the disclosure approaches in the United States and European jurisdictions, specifically the
United Kingdom and France, and the transparency model for human-rights protection
for companies’ activities [70]. Another study examined the disclosure provisions in the
United Kingdom Code of Corporate Governance as a case study [65]. At the same time,
Berger-Walliser and Scott [71] reviewed the legalization of corporate social responsibility in
the United States, the European Union, and China.

Figure 7. Papers under the theme of disclosure approaches [29,65,70–77].

It is intriguing to see that those studies relating to the theme of disclosure approaches
started in 2018, whilst there are none consecutively in the years 2014, 2015, 2016 and 2017.
This theme started to gain popularity from 2018 to 2020, when six papers in 2020 examined
issues concerning this theme. In the year 2019, Ho and Park [29] proposed reforming the
disclosure framework by suggesting the amalgamation of public regulations and private
ordering, and in that attempt the researchers conducted their investigation in the United
States, South Africa, Brazil, the European Union, the United Kingdom, Hong Kong, and
China. This study is the only publication related to this theme of disclosure approaches
in 2019.

The number of papers published in the year 2020 surged to six, and from observation,
the concerns of each study were different. Hence, it is essential to present the purpose
of the papers published in 2020, to observe the areas discussed and investigated. Kinder-
man [72] investigated the link between corporate social-responsibility performance and
supranational-law support regarding disclosures in the Nordic countries. Next, Lipton [77]
discussed the importance of stakeholder-oriented disclosure, while Saleem et al. [76] ex-
amined the evolution of French corporate-governance law, including exposures using the
collaboration approach. Mangen et al. [73] explored the content disclosed under mandatory
and voluntary disclosures in the marijuana industry in Canada. One study explained
why the United States still relies heavily on private ordering in managing non-financial
disclosures, and suggested possible reforms [75]. This study by Ho [75] can explain more
about the study by Berger-Walliser and Scott [71] that explored the norms in the United
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States regarding corporate social responsibility. Lastly, Abela [74] focused on business-
model disclosures by examining the consistency of data obtained from industry players to
conceptualise business models in the literature.

Based on the literature review on disclosure approaches, one possible future study is
to examine disclosure approaches of integrated reporting. A study in the South African
context suggested that the mandatory adoption of integrated reporting could be the driver
for potential enhanced alignment with the SDGs [7], which requires further examination
from the legal aspect on other jurisdictions. In addition, a company’s direction in reporting
should be beneficial to the other stakeholders rather than the investors alone [78], indicating
the significance of integrated reporting.

4.2.4. Stakeholders’ Engagement

The next theme established by utilizing the functions provided by ATLAS.ti version 9 is
stakeholders’ engagement as seen in Figure 8. Out of 62 articles, only two are grouped under
this theme, despite its importance, which shows that this theme is under-explored [79].

Figure 8. Papers under the theme of stakeholders’ engagement [77,79].

From 2014 to early 2021, the literature that discussed this theme started in 2020, when
Lipton [77] examined the feasibility of a stakeholder-oriented disclosure approach. Next,
Cosma et al. [79] studied stakeholder engagement in European banks to determine the
impacts of regulations on stakeholder engagement, and expanded the study by Lipton [77]
as they looked into another angle relating to stakeholders’ engagement. Finally, a study
highlighted the importance of stakeholder engagement in achieving the SDGs [80], sug-
gesting vital future studies under this theme, particularly from a legal perspective. A
possible future study under this theme would be to develop the study by Cosma et al. [79]
to investigate the impacts of disclosure regulations on the stakeholder-engagement process
in other sectors.

4.2.5. The Effectiveness of Regulatory Interventions

As shown in Figure 9, several papers discuss the theme of the effectiveness of regu-
latory interventions. These papers generally aim to investigate how effective regulatory
interventions are towards the more successful implementation of social-responsibility
performance and enhanced transparency of information disclosure.
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Figure 9. Papers under the theme of the effectiveness of regulatory interventions [57,70,81–87].

One study scrutinized the efficacy of disclosures under Directive 2014/95/EU in
achieving sustainability and transparency [86]. Another study explored the extent to
which regulations can enhance social-responsibility performance in RMG industries us-
ing a new governance approach [81], which extended the parameter of the study carried
out by Ahern [86]. Next, Haeberle [87] studied the selective-disclosure rule by the SEC
that is said to cause the underproduction of corporate information, hence intending to
explore one new mechanism: constructing an information market to address the issue.
Georgiev [82] expanded the study by Haeberle [87] when he examined the deficiencies
of SEC disclosure rules. Georgiev [82] specifically studied materiality standards that led
to the underproduction of information by large companies. Bini et al. [83] examined
the effectiveness of regulations on management-commentary disclosure in Italy. Nico-
lae [84] expanded this further, by evaluating the efficiency of the Australian Corporations
Act 2001 in improving climate-change performance by companies. The study examined the
synergy between the said act and the Global Reporting Initiative (GRI). Lloret et al. [85] con-
tradicted the study objective of Nicolae [84], demonstrating that regulatory interventions in
curbing greenhouse-gas emissions impair sustainable behaviour by companies in Mexico,
instead of promoting them. This study by Lloret et al. [85] is unique, as it challenges the
assumption that regulations could encourage sustainable corporations.

Another study in line with Lloret et al. [85] is a study by Martin [70] that investigated
whether disclosure laws effectively address human-rights issues or can be manipulated
to improve a company’s image. Martin [70] paved the way for future studies with a more
critical question on the truth of a company’s disclosure. A study by Hess [57] supported
the basis of the study carried out by Martin [70], as it examined the potential effect of non-
financial information regimes on human rights issues, and highlighted several problems
regarding this type of disclosure, such as selective disclosure and impression management.
Therefore, based on the literature that revolved around the theme of the effectiveness
of regulatory interventions, it is observed that these papers are concerned with whether
disclosure regulations can effectively realize sustainability goals.

4.2.6. The Impacts of Regulations

Based on Figure 10, it is unsurprising that most of the articles reviewed revolved around
regulation impacts. It is only natural for researchers to investigate and examine the effects
of disclosure laws on various constructs. Among the observations based on the literature
review on this theme is that several studies aimed to find the relationship between disclosure
regulations and the quality and quantity of sustainability reporting [27,45,61,88–94].
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Figure 10. Papers under the theme of the impact of regulations [24,27,44,45,54,55,58,60,61,66,72,79,88–104].

For example, Zheng et al. [45] examined the association between regulation pres-
sure and a companies’ decision to report, and the comprehensiveness of the reporting.
Szabó and Sørensen [88] investigated the possible impacts of Directive 2014/95/EU on
the quantity of non-financial information disclosure and its consistency and comparability.
Next, Venturelli et al. [5] analyzed the extent of non-financial information disclosed by
Italian companies after the assimilation of Directive 2014/95/EU into Legislative Decree
254. In contrast, Mion and Loza Adaui [27] explored the effects of Directive 2014/95/EU
on the quality of sustainability reporting produced by Italian and German companies.
Tarquinio et al. [94] also examined Directive 2014/95/EU, looking at how it influenced
the number of sustainability disclosures by Italian companies. Faisal et al. [61] studied the
effects of disclosure regulations on the extent of sustainability information by companies
in Indonesia, and Loza Adaui [91] studied the consequences of sustainability disclosure
requirements on the quality of sustainability reporting in Peruvian companies.

A study by Tiron-Tudor et al. [90] provides fresh insight, as it analyzed the extent of
sustainability disclosure by Romanian listed companies before and after implementing
Directive 2014/95/EU, where most studies investigated the after-effects of disclosure
regulations. A survey by Nicolò et al. [93] examined the relationship between Directive
2014/95/EU and the extent of sustainability disclosures by state-owned enterprises that
issued integrated reporting; this study also provides a new perspective, as most studies do
not focus on disclosures in integrated reporting.
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Interestingly, while most of the literature discussed the after-effects of the introduction
of disclosure regulations, Dumitru et al. [101] chose to investigate the quality of non-
financial information by companies in Romania and Poland before the introduction of
Directive 2014/90/EU. At the same time, Carini et al. [98] also examined sustainability
disclosures by oil and gas companies before the introduction of Directive 2014/95/EU.
These studies are of importance in assisting us to see clearly how companies change and
adapt to comply with the Directive after its introduction, and whether the regulations play
a significant role in ensuring sustainability-disclosure compliance by companies.

Another observation is that several studies focused on examining the impacts of
sustainability-disclosure regulations on corporate behavior [45,66,92,100,102]. For example,
Dong and Xu [102] explored the effects of CSR regulations on CSR disclosure practices in
mining companies in China and LeBaron, and Rühmkorf [66] studied the impact of the UK
Modern Slavery Act 2015 UK Bribery Act 2010 on corporate behavior. Next, Liu et al. [100]
examined the effect of the Australian National Greenhouse and Energy Reporting Scheme
on the voluntary disclosure of climate-change information. Finally, Guo and Yang [99]
investigated the impact of SEC Guidance 2010 on corporate social-responsibility reporting.
These studies chose specific regulations regarding disclosure to examine its effects on
corporate practice.

Chakraborty [89] then examined the level of corporate social-responsibility perfor-
mance and disclosure by banks listed on the Dhaka Stock Exchange. Jackson et al. [92]
expanded the prior study by examining the effects of non-financial disclosure regulations
on corporate social responsibility in 24 OECD countries. Aureli et al. [24] explored the
impacts of mandatory non-financial disclosure, specifically on corporate practices of Italian-
listed companies that did not disclose sustainability information before the transposition
of Directive 2014/95/EU. Several studies examine a specific response from companies
because of disclosure regulations. For example, Hummel and Rötzel [54] investigated the
effects of the disclosure regulations on the greenhouse-gas emissions introduced under
the United Kingdom Companies Act 2006 Regulations 2013 towards companies’ practices.
Hong et al. [104] considered how sustainability disclosure regulations affected companies’
disclosures on green innovation. A study by Lu et al. [95] provides an interesting angle
in examining the impact of sustainability reporting regulations on companies in China
that are not subjected to disclosure regulations, as most studies investigated the effect of
regulations on the subjected entities. Finally, a study by Cosma et al. [79] expanded the
previous studies. It examined the impact of the introduction of Directive 2014/95/EU on
stakeholders’ engagement process by European banks, which the prior literature under this
theme did not discuss.

Next, several studies explored the interrelation between disclosure regulations and
stock value or a company’s investment [60,97]. For example, Liu et al. [60] explored the
impacts of sustainability reporting regulations on the stock markets of Singapore and Hong
Kong, and Cordazzo et al. [97] investigated the effects of mandatory disclosure regula-
tions on the value of non-financial information of Italian-listed companies for investors.
Cousins et al. [96] then examined the impact of the United Kingdom Modern Slavery Act
2015 on stock prices. These studies signified the importance of upholding shareholders’
interest in companies by prioritizing their investment returns.

A few studies aimed to investigate selected countries’ reactions to the introduction of
Directive 2014-95/EU. For instance, Camilleri [103] explored how some European Union
member-states reacted and adapted to Directive 214/95/EU. Then, Aureli et al. [55] studied
the transposition of Directive 2014/95/EU into the United Kingdom, France and Italy’s
legal systems using the fit/misfit theory. Next, Kinderman [105] aimed to explore govern-
ments’ position, specifically France, Germany, and the United Kingdom, towards Directive
2014/95/EU, and analyzed the factors influencing their preferences and the prospect of
regulatory harmonization.

From observation, a possible future study under this theme would be to expand the
research by Kinderman [105] by investigating Southeast Asian countries’ approaches and
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preferences in introducing regulations on non-financial information by companies, as most
studies focused on European countries.

4.2.7. Directive 2014/95/EU

From Figure 11, considerable literature revolved around the Directive 2014/95/EU
theme. This tendency is because most studies relating to non-financial information were con-
ducted in European countries. Some aimed to examine the impacts of Directive 2014/95/EU
towards corporate behavior, the quantity and quality of sustainability reporting, stock prices
and countries’ reactions and preferences [5,27,55,88,93,94,105,106].

Figure 11. Papers under the theme of Directive 2014/95/EU [5,24,27,55,67,68,72,79,86,88,90,93,94,97,
98,101,105,107].

For example, Szabó and Sørensen [88] conducted a study investigating the application
scope of Directive 2014/95/EU and its enforcement, as well as examining the likely impacts
of this Directive on the quality and quantity of sustainability reporting. Next, Ahern [86]
examined the effectiveness of Directive 2014/95/EU in ensuring corporate transparency
and sustainability. Then, La Torre et al. [107] aimed to shed light on future corporate-
reporting research induced by Directive 2014/95/EU. Masiero et al. [68] investigated the
possibility of relational connectivity in improving the accountability of companies with
the assistance of Directive 2014/95/EU. La Torre et al. [67] expanded the prior study by
Masiero et al. [68], looking into corporate accountability by examining the accountability
concept within the context of Directive 2014/95/EU, to provide insights for future research.

4.2.8. The Role of Different Actors

This theme looked for papers that elaborated on the interactions between various
actors with non-financial information regulations. Actors could mean the industry, the
government, the society or the NGOs.

Based on Figure 12, only two articles discuss the role of different actors, whereas Camil-
leri [106] studied the role of government in formulating corporate social-responsibility
policies in enhancing corporate disclosures, transparency, and accountability towards the
stakeholders. Then, LeBaron and Rühmkorf [53] explored the interactions between the
industry, NGOs, and the government on the stringency of the United Kingdom Mod-
ern Slavery Act 2015. Hence, it is intriguing to examine the role of these actors towards
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other specific non-financial disclosure regulations by expanding the study by LeBaron and
Rühmkorf [53]. One study highlights the significant role of NGOs in achieving environ-
mental sustainability goals [108], indicating their possible participation in implementing
SDG policies.

Figure 12. Papers under the theme of the role of different actors [53,103].

5. Discussion and Future Studies

This review paper highlighted the quantitative and qualitative findings derived from
the ATLAS.ti version 9. The perks of utilizing this software in conducting a thematic
review are that it assists in document management and makes it easier for the researcher
to identify the themes, by coding the relevant sentences relevant to answer the research
question posed above. This review paper identified eight themes or patterns to answer
the research question: fiduciary duties of directors, corporate accountability, disclosure
approaches, stakeholder engagement, the effectiveness of regulatory interventions, the
impact of regulations, Directive 2014/95/EU, and the role of different actors. The cate-
gorization of themes helps researchers perceive the popularly discussed patterns among
scholars, and would assist in determining the gap in the literature relating to corporate
disclosure regulations. For example, there is a lack of research into corporate disclosure
laws in Southeast Asia countries. No analysis has yet been carried out on the disclosure
regulations in Brunei, Myanmar, Cambodia, Timor-Leste, Laos, Malaysia, the Philippines,
Thailand, or Vietnam. Future research should address this gap. Hence, conducting studies
on corporate disclosure laws in these countries would be essential. To reiterate, most of
the studies relating to regulations of non-financial information were conducted in Euro-
pean countries and revolved around Directive 2014/95/EU. This finding emphasizes the
need to conduct studies in other jurisdictions, considering that all the United Nations
member states have adopted the 2030 Agenda for sustainable development, not only the
European countries.

Furthermore, only two studies discussed the theme of directors’ fiduciary duties,
and these were in Canada and Nigeria. More research needs to be carried out to explore
the extent to which a director can be made accountable regarding non-financial informa-
tion disclosure, as this area is still under-explored and vague. Therefore, it is contended
that future research concerning this area in other jurisdictions worldwide would be valu-
able to the academic world. Next, many opportunities are available to examine various
concepts or theories to enhance a company’s accountability. The issue of a company’s
accountability is an ever-revolving subject, considering that companies’ conduct can af-
fect their surroundings significantly, emphasizing the need for more studies in this area.
In addition, the securities law should be examined, as it is also relevant in improving a
company’s responsibility.

Another possible future study based on thematic review findings would be on disclo-
sure approaches of integrated reporting. It was found that the studies grouped under the
theme disclosure-approach research focused on sustainability reporting. This finding is
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intriguing, since that integrated reporting is said to be the trend for corporate reporting.
Furthermore, it was found by one study that companies that publish integrated reports
tend to consider the SDGs when providing non-financial information [109]. Hence, it
is suggested that more studies relating to disclosure regulations should also focus on
integrated reporting.

A following possible future study would be to expand the research by Cosma et al. [79]
to investigate the impacts of disclosure regulations on the stakeholder-engagement process
in other sectors besides the financial industry. This trend is crucial, as the other industries
or sectors also impact their surroundings tremendously. Another suggestion for future
studies would be to expand the research by Martin [70] by investigating the extent of
companies’ disclosure and discussing potential ways to address the information gap. This
study would enlighten the issue of why and how a company manipulates or cherry-picks
data to enhance and protect its image and, if possible, provide recommendations to address
this problem. Next would be to expand the study by Kinderman [105] by exploring
Southeast Asian countries’ approaches and preferences in introducing regulations on non-
financial information by companies, as most studies focused on European countries. More
studies in the Southeast Asian countries would contribute to a better and more precise
understanding of their approaches, and consequently provide suggestions to improve the
existing model relating to attaining the SDGs, for example. Lastly, a future study could also
be conducted to examine the role of industry players, NGOs, and the government towards
specific non-financial disclosure regulations by furthering the research by LeBaron and
Rühmkorf [53]. The comprehension of the role of different actors in facilitating compliance
with non-financial information disclosure regulations would contribute significantly to the
regulators’ management of companies.

Our thematic analysis contributes to creating a frame of reference for the state of
knowledge in this research area, and can direct researchers in the design of future stud-
ies. However, this study is subject to several limitations. First, the Web of Science and
Scopus databases were used to gather the publications for the study. Without a doubt,
they represent the best-indexed databases. Future studies, however, might use additional
databases such as Google Scholar, Westlaw, and LexisNexis, to obtain better results. Sec-
ond, the sample data spans from early 2021 to 2014. Therefore, even though the timing
attempts to provide a recent account of the recent reflection, a longer term is required.
Nevertheless, despite the aforementioned limitations, this paper is still relevant in con-
tributing to the academic literature and practice. Results presented as themes in this paper
can serve as a clear guideline to others for the underexplored area on the regulations of
non-financial information.

6. Concluding Remarks

As an actively intensifying area for research, the reporting requirement for non-
financial information requires a robust direction for further exploration. A thematic review
paper is extremely helpful in addressing gaps to contemplate future studies. Thus, this
thematic review paper on the patterns and trends in the literature relating to regula-
tions on non-financial information in corporate reporting by companies from 2014 to early
2021 would assist other researchers in investigating more in this area, considering the height-
ened importance and awareness of sustainability issues globally, which is also evidenced
by the SDGs 2030 Agenda. A study found that corporate involvement in contributing to the
SDGs is still limited [110]. Thus, further research should also investigate this. Non-financial
information disclosed in corporate reporting would enhance the transparency of companies’
business models so they could be better aligned with the SDGs. Furthermore, the IIRC
envisages integrated reporting, which integrates financial and non-financial information to
act as a mechanism that could align corporate behavior with the SDGs [111]. Therefore,
the role of non-financial reporting should not be underestimated, including the regulations
governing it.
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From a managerial-implication perspective, this study may be useful for companies
to pursue strategies to enhance the transparency of non-financial disclosures. Managers
should consider this an opportunity to boost their companies’ value and ultimately assist
in sustainable development. It is critical to implement SDGs into business models [112].
Companies must consider the business risks associated with failing to plan for the SDGs
in the long term [113]. Furthermore, managers should be aware that disclosure could
prevent companies from sanctions under mandatory non-financial information regulations.
Companies must respect the laws to be considered corporate citizens [16]. In addition, due
to the rising demands of stakeholders for non-financial information from companies, it is
critical to meet the stakeholders’ needs to maintain their respectable image and preserve
trust within society. In addition, transparency of non-financial information could improve
the ability to predict high-growth companies, which is essential for stakeholders such as
investors who seek to invest, and the policymakers who formulate effective frameworks to
support sustainable development [114].
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Abstract: The increased focus on environmental (E), social (S), and governance (G) (ESG) disclosure
has become a necessary step toward the integration of sustainability practices into firms’ culture to
meet the expectations of stakeholders. The social and environmental implications of firm activities
on the environment and surrounding communities have led to the growing demand for useful non-
financial information. This paper investigates the impacts of the board’s corporate social responsibility
(CSR) strategy and CSR orientation, GRI, and the country–cultural dimensions, based on Hofstede’s
measures of ESG disclosure practices within Europe. Using a European dataset from Bloomberg and
Refinitiv Eikon, this paper adopts a quantitative research methodology to test the research hypotheses
through a statistical analysis of 7840 observations from European companies to analyze the extent
of the relationship between micro- and macro-variables and the disclosure of company ESG. Our
findings suggest that both board CSR orientation and strategy and the GRI have positively and
significantly affected the overall disclosure of ESG practices within Europe. When examining country–
cultural dimensions, we find that individualism and feminine cultures are positively associated
with increased levels of ESG disclosure. Our findings shed light on factors affecting ESG disclosure
practices within Europe and could be of interest to companies, policy makers, and other stakeholders.

Keywords: ESG disclosure; board CSR orientation; board CSR strategy; global reporting initiative;
country–cultural dimensions; Europe

1. Introduction

It is undeniable that non-financial information produced by companies has gained
an increasing interest in the research sphere of accounting and sustainability in recent
years [1–5]. The reporting of this sustainability information is prepared through information
on corporate social performance (CSP), sustainability strategy, and goals evaluated by ESG
factors [6]. This increase in reporting of nonfinancial information originates from increased
societal attention and demand on how firms operate, with society questioning how firm
activities affect the environment [1–5]. This need for transparency from larger stakeholders
leads to the need for comparable non-financial information to assess company sustainability
performance [7]. The inclusion of sustainability reports includes information related to
emissions, waste, human rights, and corporate governance factors that are not captured
in financial reports [2,3,5]. Sustainability reports target a wider audience of users, from
governments to investors, customers, suppliers, and employees [4]. ESG disclosure scores
are practices that can be used to satisfy investors’ information needs requirements. At a
firm level, an increased level of non-financial information mitigates risk and can increase
corporate financial performance from risk mitigation due to the reduction of the cost of
capital by disclosing more non-financial information [8]. As suggested by Ioannou and
Serafeim, the disclosure of ESGs varies between firms and countries [9]. Therefore, this
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research will further this investigation to determine factors that affect ESG disclosure
practices in Europe. Within the Europe region, European managers view ESG practices in a
different way. Influenced by country-level factors such as cultural systems, the differences
in ESG disclosure practices create an interesting discussion and analysis. The absence of
the standardization of ESG reporting requires an investigation into why firms disclose ESG
information and what factors play a mediating role in this disclosure [8].

In light of this, the study aims to investigate the determinants that affect higher levels
of ESG disclosure. In this research paper, we investigate the impact of the CSR orientation of
the board, the CSR strategy of the board, the GRI and the country–culture dimensions on the
level of ESG disclosure practices of firms in Europe. When analyzing board characteristics,
we expect there to be a link between board orientation and its three components, the
presence of an audit committee with financial expertise, board independence, and if there is
gender diversity in the board, captured by the works of Liao et al. [10]. Previous studies by
Shaukat et al. have suggested that these three board attributes increase firm CSR activities
and their environmental performance [11]. Further research on the orientation of the
CSR board from Helfaya and Moussa suggests that a strong level of board orientation is
more likely to be more environmentally responsible. Therefore, ESG scores have become
a key component of CSR [12,13]. Additionally, Shaukat et al. use the board CSR strategy
score and find that firms with a more clear and comprehensive CSR strategy lead to higher
environmental performance due to long-term orientation. This long-term orientation means
that ESG areas are considered [10]. In recent years, numerous studies have measured and
evaluated the impact of both firm (i.e., micro-level) and country (i.e., macro-level) factors
on ESG disclosure practices. However, these micro and macro factors that jointly affect
such levels of ESG disclosure remain unexplored, as there are an increasing number of
factors that affect such levels, especially in cross-country studies. Alternatively, disclosed
ESG information can affect the value of the firm if investors see such information as
greenwashing risks faced by the firm [5]. Cucari et al. highlights the importance of CSR
influences, such as the role of the CSR committee and the number of women on the board,
having influence on ESG scores in an Italian context [12]. Toumi et al. explore the region of
origin of the director for CSR disclosure linking with its cultural context by separating the
representation between Anglo–American and European directors in France [14].

Based on a sample of 784 European firms during the period of 2011 and 2020, this
paper makes several contributions to the literature. Although this previous literature
on ESG disclosure is a highly researched field, we argue that the use of country–culture
dimensions based on Hofstede’s cultural dimensions dummy variables, adapted from
Li et al.’s classifications of Hofstede’s 2010 descriptive values, adds a new contribution
to the literature, as previous studies use index numbers [15]. Second, the relationship
between our impacts on CSR characteristics and ESG disclosure scores further expands the
theoretical contribution of the CSR literature to the CSR strategy and orientation within
CSR research [14].

Our results indicate that effective CSR-orientated firms that consider long-term strate-
gies and promote a high level of board CSR orientation and a high level of CSR strategy
led to a positive effect on the quality of ESG disclosure. Furthermore, the existence of a
firm that follows the GRI guidelines has a significant effect on the level of ESG disclosure
within our sample. Within this research, we further present the study not only with ESG
as a whole component but within the individual pillars. We find that ESG disclosure is
intricately linked to these internal characteristics that are linked to CSR-orientated directors
creating such a positive link. Within the cultural element of this research, our results
indicate that firms headquartered within cultural dimensions that exhibit feminine with
long-term collaborative concern for social and environmental issues see an increased level
of ESG disclosure scores. This research also further strengthens the link between firm
and country-level attributes and ESG quality disclosure scores. These results support the
theories of legitimacy, stakeholder, signaling, agency, and institutional. Thus, this paper
extends the predicative power to these overlapping theories. Our research findings provide
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a link between both firm-level and country-level factors that affect the level of European
ESG disclosure practices.

The remainder of this paper is structured as follows. Section 2 presents the relevant
review of the literature, followed by a discussion of the theoretical framework and the
development of the main research hypotheses in Section 3. Section 4 describes the research
methodology. Section 5 discusses our empirical results, followed by concluding remarks
in Section 6.

2. Literature Review

The term ‘ESG’ was introduced in 2004 in ‘Who Cares Wins’ and was introduced to find
ways to incorporate the aspects of ESG into the capital market [16]. From this point on, ESG
is seen as an extension of traditional CSR and socially responsible investment (SRI) [1,2].
The growing public awareness of corporate recognition of actions toward the planet has led
to this increase in the implementation of sustainability strategies. Within this, an increasing
number of firms have now revealed their ESG information to the public [8]. The concern
around ESG issues has grown into the realm of climate change, concern over poor working
conditions such as safety violations, etc. [17]. Interest in ESG is also seen from the corporate
perspective, identified by the Governance and Accountability Institute. For example, in
their 2018 report, the institute found that 86% of the S&P 500 companies released sustain-
ability reports [18]. These figures reflect the increase in sustainability reporting growth and
how disclosure of ESG has become a tool for communicating sustainability activities [5,9].
This increase in the number of standalone sustainability reports published and/or CSR
sections in annual reports is not only seen by investors and corporate management [18];
Helfaya and Whittington note that disclosure of ESG is desirable both from a private and
public perspective. From a theoretical point of view, the link between the integration of the
ESG strategy and cultural values can be seen [19]. From a theoretical point of view, the link
between the integration of the ESG strategy and cultural values can be seen. Toumi et al.
note that the cultural system within the country has effects on managerial decision-making
processes [14]. This is further examined by Baldini et al. note that culture affects voluntary
and mandatory disclosure of sustainability information [20]. Ioannoi and Serafeim note
that within countries operating with a low level of social cohesion and unequal distribution
of opportunities, managers feel a greater obligation within key stakeholders to enforce key
increase in corporate disclosure through ESG reporting [9]. There are motivations behind
reporting on ESG practices, within the capital markets; such disclosure is seen as effective
risk management tool [1].

2.1. Importance of ESG Disclosure

Growing concerns about corporate CSR and sustainable development practices have
been of central importance in meeting stakeholders’ expectations [21]. Therefore, the inte-
gration of a sustainable business strategy into the culture of the organization is believed
to fulfil the varied expectations of stakeholders. Integration of ESG into strategic business
operations has become vital when evaluating a firm’s performance [21]. In this vein, so-
cially responsible investing is an investment strategy that considers two main components:
(1) sustainable financial return, which focusses on long-term financial performance to
create shareholder value; (2) nonfinancial returns to protect the interests of no shareholder
stakeholders [22]. Therefore, stakeholders are increasingly exerting pressure on companies
to minimize their negative impacts on society. Stakeholders also exert pressure to report
increasingly detailed information on said practices through ESG disclosure [23]. This
increased level of transparency ensures that companies act visibly and report on their activ-
ities, holding companies responsible for their actions [2,4]. Within this, the Sustainability
Accounting Standards Board (SASB) developed ESG financial materiality standards. Khan
et al. propose that the value of ESG is industry-sensitive and may not be important in some
industries [24]. Furthermore, Williams also found this link within the disclosure of ESG
and materiality within industries [25]. The work of Schiehll et al.’s integrated SASB content
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analysis and identified stock price information is sensitive to ESG disclosure components.
This indicates that industry-specific materiality should be considered in sustainability re-
ports [26]. The findings also suggest that as ESG disclosure is industry-driven, stakeholders
base non-equal weights on ESG disclosure based on the industry they are in, i.e., high or
low industry impact.

Disclosure of ESG has become increasingly important for the reputation, brand image,
and investment decision-making of a firm [27]. The ESG activities of a firm are considered
crucial to institutional and individual investors, as disclosure of ESG serves the oppor-
tunities and risks faced by the firm. For example, Ellili’s study states that investors now
use ESG information to decide whether to invest in a firm or not. Consequently, ESG
disclosure plays an important role in the growing need to satisfy investors’ demands for
non-financial information and corporate compliance, such as the GRI sustainability report-
ing framework [28]. The interplay between firm-level and country-level attributes is also
significant within ESG disclosure performance. For example, Schiehll et al. found that
cross-national governance has equated governance effectiveness with shareholder wealth.
Within other cross-country literature [29], the research found that investor protection from
the firm ownership structure is important for higher levels of governance within firms.
The overall governance of the firm is highly influenced by voluntary codes, relationships,
and the social norms seen in the country headquarters that establish the president for the
internal governance systems in place [29]. In fact, there are several sustainability reporting
frameworks, such as GRI and the International Integrated Reporting Council (IIRC) frame-
work that covers ESG; these frameworks aim to provide reliable reporting guidelines that
create comparability between firms [30]. However, the production of reports means that an
effective corporate governance system must be in place. These build trust with end users
of this information that fosters innovation in the capital market through the achievement
of sustainable financial performance [31]. The overall objective of the disclosure of ESG
used as a sustainable development mechanism is to create a long-term solution to the
needs of society and protect the ecosystem [32]. Within the global sustainability agenda,
the mitigation of climate change and the social shift to social and governance factors have
become permanent characteristics of investors [33]. Furthermore, the ‘Triple Bottom Line’
model aims to protect and sustain society and the environment for future generations by
achieving positive profit, making people happy and protecting the planet (i.e., 3Ps). This also
involves maximizing the objective of market capitalization [34]. The focus on sustainability
strategy means that it must be financially secure to create long-term value from reducing
environmental impact through product innovation and activities to create a strategy that
creates a competitive advantage. In summary, disclosure of ESG is considered necessary to
create sustainable growth and provide market metrics for investment decisions [32].

2.2. EU Context of Sustainability

In light of significant differences in mentalities between different member states, the
current EU framework on the disclosure of non-financial information does not provide a one-
size-fits-all reporting of corporate narratives [35]. The perception of European governments is
drawn from a myriad of intelligent and reflexive tools and guidance for responsible business
practices that are continually drawn from EU institutions [35]. In the same context, Deegan
states, governments tend to believe that social and environmental practices should remain
voluntary and be determined by capital market forces and take the side of businesses when
it comes to expanding corporate accountability [36]. In addition, social and environmental
practices have been criticized in the social accounting literature for their lack of relevance
and for their failure to affect sustainable development [36,37]. In the past, ESG disclosure has
been offered on a voluntary basis in addition to traditional regulations to address domestic
and global issues. In the absence of regulation for companies, there is limited motivation and
incentive for companies to disclose more ESG information [38]. Furthermore, societies pay the
benefits of ESG disclosures, and the company pays the cost of preparing and publishing this
ESG information to the public [38]. This absence of regulation means that individual rating
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agencies have different weightings for ESG disclosure, therefore ratings for the same company
due to different weightings, and decreased comparability between different rating agencies,
as the information is based on different key words creating biases [39].

The importance and need for non-financial information for internal and external
stakeholders has increased [40]. Within the European context, on 12 June 2013, the EU
adopted Directive 2013/50/EU, which amended the previous transparency directive
92004/109/EC) [41]. This amendment addressed stakeholders’ concerns that ESG dis-
closure practices should be required in conjunction with mandatory financial requirements
for EU firms [41]. The implementation of the revised EU Directive 95/2014 is the first
towards the transition from voluntary to mandatory reporting requirements of nonfinancial
information. The purpose of this European Directive is to increase the overall integration of
nonfinancial information into business strategies that enable the monitoring and communi-
cation of suitability efforts through this mandatory reporting [42]. This EU Directive also
encompasses a broader strategy for promoting CSR within European firms. This creates a
strong instrument for a more proactive system, where a softer approach to non-financial
reporting has not been as effective with CSR integration [43]. In general, this directive
requires large and listed companies with more than 500 employees in Europe to address
nonfinancial issues such as social themes, staffing issues, human and labor rights, diversity
policies, and business practices [43]. Cooper and Owen, for example, debate the choice
between mandatory and voluntary reporting based on the EU directive. The authors argue
that it is difficult to gauge the correct level of detail of the mandatory requirements in each
included company [44]. This lack of sufficient information leads to a failure to change the
regulation. However, one of the key points behind the EU Directive (2014/95/EU) is that
all countries must follow the same rules for ESG information to increase the comparability
and usefulness of the information for stakeholders [43].

3. Theoretical Framework and Hypothesis Development

3.1. Theoretical Framework

Research on ESG disclosure has increased significantly in recent years with a multi-
ple theoretical framework underpinning research such as agency, stakeholder, signaling,
institutional, and legitimacy theory. Agency theory stresses the existence of agency prob-
lems and information asymmetry between principals (i.e., shareholders) and agents (i.e.,
managers) [8]. According to agency theory, the principal delegates management power to
the agent, who should be in the best interest of the principal, but usually pursues his own
objectives to determine the interests of the principal [45], while stakeholder theory suggests
that all actors of the firm should be accountable to shareholders and other stakeholders [46].
Moreover, signaling theory is concerned with market signals to address information asym-
metry, which increases the likelihood of informed decisions between two parties. Scott and
Meyer suggest that there are organizational practices adopted because they correspond to
institutionalized expectations that are not under firm control. This is closely related to the
theory of legitimacy, as firms constantly seek to ensure that they operate within the limits of
social norms [47]. Therefore, in this study, we adopted a multi-theoretical framework that
comprises agency, stakeholder, signaling, institutional, and legitimacy theory to understand
ESG disclosure practice and its determinants in Europe. Firstly, agency theory is one of the
most widely used theoretical perspectives to explain the relationship between corporate
governance characteristics and corporate disclosure practices [7]. Agency theory is fre-
quently related to ESG disclosure practices and their impact on corporate performance [31].
This theory argues that managers engage in ESG activities and disclosure to pursue their
wishes. Moral hazards, for example, occur in the presence of asymmetry information,
where management (the agent) knows more information about the company and decides
to withhold this information from investors (the principal) [48]. Regarding ESG disclosure,
firms disclose additional information to increase communication between management
and investors, minimising the principal-agent problem [49]. In this regard, the disclosure
of ESG information represents a tool capable of reducing information asymmetry, therefore
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mitigating risk [48]. Managers who disclose their ESG performance can reduce exposure to
future risks, such as environmental risk, litigation costs, and bad reputation [50].

Second, stakeholder theory focuses on the need to manage stakeholder expectations,
which have the power to provide firms with the required resources (e.g., financial, man-
ufacturing, social, human, and environmental capitals) which are essential to ensure the
going concern of the business [49]. Stakeholder theory promotes the use of an internal man-
agement tool which focusses on strategies towards non-financial goals such as seeking to
improve social welfare and surrounding environments. Such value maximizing governance
practices can incorporate shareholder values due to good management practice [51,52].

Third, signaling theory is concerned with reducing information asymmetry. With this,
the increase in communication channels increases the information available between the
company and the users, thus reducing the information asymmetry [52]. The end user of this
information chooses how to interpret the information, the signal sent by the company [53].
ESG disclosure information is used as a tool to provide voluntary information on sustain-
ability efforts and disclosure of ESG performance indicators [54]. Flynn and Thorton argued
that signaling theory suggests that voluntary disclosure decisions lead to value-related
information on ESG performance. This voluntary nonfinancial disclosure helps investors
predict economic earnings; therefore, firms use it to signal their sustainability achievements,
legitimize their existence, and maintain or regain their corporate reputation [12,55].

Fourth, institutional theory is a frequently adopted framework in the literature on
ESG, since disclosure of ESG plays an important role in portraying the reputation of
corporate sustainability [56]. Therefore, institutional theory reflects the impact of social
and environmental performance on corporate success [57]. Campbell notes that within the
institutional theory paradigm, companies are perceived as economic units operating within
such frameworks constructed by institutions with expectations [56]. Firms that operate in
countries with similar institutional structures tend to adopt similar behavior forms, such
as ethical behavior. Scott considers ethical behavior a normative institution, as it includes
informal rules associated with morals and values [58].

Finally, from a legitimacy perspective, corporate legitimacy is gained by releasing more
useful information on ESG that helps stakeholders assess the impact of their companies on
society and the environment [12]. Reber et al. found that sustainability reporting is a key
form of corporate communication that companies engage in with their strategic objective,
thus increasing the legitimacy of the firm [59]. Using ESG reporting, organizations such
show the public their compliance with societal norms [11]. Therefore, legitimacy theory
is an important motivator for companies to disclose more ESG information to legitimize
their existence and achieve sustainable growth through the social acceptance of their
communities [11]. This disclosure of ESG can be used to convince societies that companies
are working in accordance with their social norms to meet their expectations [50].

Based on the above discussion, this study will use these five theories to provide
explanations for the ESG disclosure practices of EU companies. Therefore, these five the-
ories are connected to each other to create a structure for the disclosure of the ESG of
firms. Therefore, the disclosure of ESG can be used to convince the society that com-
panies are working in accordance with social expectations [11]. Figure 1 represents
the four following hypotheses with firm and board level drivers of ESG and country
cultural drivers.
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Figure 1. Research schema of expected relationship between firm-level and country-level cultural
dimensions and ESG disclosure quality scores.

3.2. Hypothesis Development
3.2.1. Board CSR Orientation

Board CSR orientation is known as corporate directors’ acknowledgment of the im-
portance of the environmental concerns facing their companies [12]. Helfaya and Moussa
found that board CSR orientation enhances sustainability activities and performance of
companies [12]. Previous studies suggest that corporate board characteristics may be
present among directors who have a positive impact on firm ESG disclosure practices, such
as board independence, gender diversity, and the presence of at least one financial expert
in the audit committee [11,12]. In the following, we discuss the rationale for the inclusion
of each of the three characteristics of the board.

Board Independence—From an agency perspective, Fama and Jensen state that boards
should consist of a greater proportion of non-executive directors (NEDs) to aid in decision-
making as well as an increased level of monitoring potential conflicts of interest between
managers and shareholders [60]. In fact, corporate executives have the ability and potential
to be more attentive to short- and medium-term financial goals, while NEDs may feel
that social and environmental issues are as important as profit maximization [60]. The
presence of NEDs in boardrooms helps challenge decision-making, bringing different
stakeholder perspectives [61]. Similarly, from the stakeholder perspective, greater board
independence means that there are NEDs on the board who encourage management
activities to maximize long-term value and higher levels of transparency [13]. Regarding
ESG disclosure practices, previous literature has found that board independence plays a
crucial role in mediating and promoting ESG disclosure practices to enhance transparency
and build trust with stakeholders [62,63]. Similarly, Cuccari states that the more NEDs
in the boardroom, the more investments in sustainability activities [13]. Both legitimacy
and signaling theories support the debate that NEDs are very interested in considering
the CSR activities and performance of their firms and, therefore, that they are disclosing
more information about ESG to carry out their social and environmental responsibility to
stakeholders [4,12]. Consequently, we argue that there is a positive association between the
ESG disclosure score and the existence of board independence.

Board Gender Diversity—Boardroom gender diversity is increasingly recognized
within the ESG and sustainability agenda. The role women play in corporate boardrooms is
multifaceted [12]. First, according to the literature on board gender diversity, male directors
are likely to be characterized by agentic attributes, while female directors have more
communal characteristics [64]. In practical terms, women are concerned with the welfare
of the entire society rather than shareholders; thus, women directors address the interests
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of all stakeholders. Therefore, having more women on board affects the business agenda of
their company with respect to social and environmental issues [65]. Second, compared to
male directors, female directors have different experiences, as female directors tend to gain
board experience with smaller firms [66]. This experience and diverse business background
lead to contributing to the sustainability strategy and activities of their companies [67].
The presence of a female on board is also related to legitimacy, signaling, and institutional
theory, as the presence is generally perceived as a signal of compliance with expectations of
society, governance regulations, and capital markets requirements [67]. From the above, it is
argued that board gender diversity is positively related to the ESG disclosure score [48,50].

The presence of financial expert in the Audit Committee—Iyer et al. define the pres-
ence of a financial expert in the audit committee as a director having an accounting or
auditing background or any relevant financial experience [68]. It is argued that the effi-
ciency of the audit committee is enhanced by the presence of at least one financial expert,
as it ensures the effective operations of the audit committee and increases the effective
monitoring of all financial matters [68]. In reality, boardroom directors with financial
experience and qualifications will challenge managers and accounting and finance teams to
comply fully with accounting standards and financial regulations to improve the credibility
of all accounting records, including corporate reports [68]. In the same way as enhancing
the credibility of corporate financial reporting, they will also consider other non-financial
matters, including CSR reporting [48]. Previous empirical studies have shown a positive
relationship between the presence of at least one financial expert on the audit committee
and ESG disclosure scores [68]. According to both stakeholder and legitimacy theories,
the presence of the financial expert in the audit committee will improve the quality of
CSR disclosure practice [68]. In the same vein, the agency theory suggests that members
with financial experience and qualifications will work to improve the ability of the audit
committee to evaluate the judgments of auditors, and this can be an instrumental tool in
controlling risk management, etc. [68]. Based on the above discussion, we expect a positive
relationship between the board’s CSR orientation and the ESG disclosure score. So, our
first hypothesis is the following:

H1: There is a positive association between board CSR orientation and ESG disclosure score.

3.2.2. Board CSR Strategy

Board CSR strategy is defined by Banerjee, [69] (p. 106), as ‘the extent to which
environmental issues are integrated into a firm’s strategic plans’. Firms should adopt an
effective board CSR strategy to achieve their long-term strategic and sustainable business
goals. Isaksson and Steimle provide evidence that companies with effective CSR strategies
have better sustainability performance [70]. These results are also mirrored by the Helfaya
and Moussa study which finds a positive association between effective board CSR strategies
and corporate sustainability practices [12]. In fact, an effective CSR strategy on the board
leads to better sustainability performance [12]. In relation to the theoretical framework,
board CSR strategy has close ties to legitimacy theory as the presence of the board CSR
strategy will help the corporate boardrooms to set and achieve their long-term goals and
renew their licenses to operate [21]. This decision for a CSR strategy establishes a strategy
to enhance the relationship between an organization and its stakeholders with which it
operates according to stakeholder theory and legitimacy theory [71].

Based on the above debate, we expect a positive relationship between board CSR
strategy and the ESG disclosure score. Accordingly, our second hypothesis is the following.

H2: There is a positive association between the board’s CSR strategy and the ESG disclosure score.

3.2.3. Global Reporting Initiative

The GRI framework is for non-financial reporting that covers aspects of ESG reporting
and performance. The GRI guidelines were initially published in 2000, with the purpose of
supporting companies in creating sustainability reports that present the impacts of business
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operations and activities on society and the environment [72]. The GRI is a voluntary sus-
tainability reporting framework for organizations to prepare their sustainability reports [73].
Previous research indicates that the adoption of GRI sustainability reporting guidelines is
on the rise and likely to increase despite current methodological difficulties and information
gaps based on its voluntary reporting basis [73,74]. Based on the perspective of legitimacy
theory, companies will legitimize their existence by following the GRI sustainability re-
porting guidelines to communicate their sustainability activities and performance, such
as fighting climate change, respecting human and labor rights, fighting corruption, etc.,
to the public [75]. Similarly, according to signaling theory, companies can use GRI as an
effective management tool to signal their commitment to long-term sustainability policies
to meet the expectations of their stakeholders. Furthermore, such sustainable disclosure
practices signal to stakeholders and society the strong corporate governance practices
that are implemented that provide strong transparency, achieve long-term financial and
non-financial goals, and improve overall participation of stakeholders [70].

On the basis of the above dialogue, we expect a positive relationship between the
adoption of GRI and the ESG disclosure score. Therefore, our third hypothesis is the following.

H3: There is a positive association between the adoption of the Global Reporting Initiative (GRI)
and the ESG Disclosure Score.

3.2.4. Country–Cultural Dimensions

Muttakin (p. 23) defines culture as ‘the collective programming of the mind that
distinguishes the members of one human ground from those of another’ [76]. The author
stated that these cultural dimensions such as the power distance index, individualism
versus collectivism, uncertainty avoidance, masculinity versus femininity, long-term orien-
tation versus short-term orientation, and indulgence versus restraint are integrated into
consumer practices and corporate governance [76]. Drawing on these cultural dimensions,
the current study encompasses three of the above six dimensions, namely (1) individualism
and collectivism; (2) masculinity and femininity; and (3) uncertainty avoidance.

Individualism and collectivism—Individualism versus collectivism is related to the
degree of independence among people in a society where society is seen as loosely knit
and concerned with themselves and the immediate family [77]. Collectivism, in contrast,
emphasizes the importance of community and community interest over individual inter-
ests and is expected to place the community first [77]. Shin et al. states that countries
with higher collectivism, ESG practices are more likely to be embedded in societies obli-
gations [78]. However, an individualism culture receives greater financial gains from
disclosing ESG information.

Masculinity and Femininity—Raimo et al. notes that masculinity reflects a culture
where there are dominant values present such as material goods and success [79]. In
contrast, a feminine society reflects a more caring view and harmonization of the values and
norms of others. At the firm level, masculine societies consider maximizing profits as social
norm compared to feminine societies that focus on society members [79]. A feminine society
may see the disclosure of ESG as an obligation to society; therefore, creates less incentive
toward the disclosure of ESG as it is to maintain legitimacy rather than to create it [78].
Compared to a masculine society, ESG information is seen as a competitive advantage
because the focus is placed on profit maximization for most firms. Shin et al.’s research
found that masculine societies exhibit a stronger relationship between ESG performance
and financial performance due to the competitive advantage seen by masculine cultures
focusing on ESG disclosure cultures characterized by masculinity; thus, they are less likely
to perceive ethical transgressions in business transactions, and this tolerance of unethical
behavior creates conditions that are conducive to widespread corruption [80]. According to
the adopted theoretical framework, institutional theory, for example, is considered ESG
disclosure practice as an institutional factor that focusses on the role of social beliefs, values
relations, and expectations constraints [80]. This argues that corporations are embedded in
a nexus of formal and informal rules [81]. The dimensions of the country–culture are based
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on Hofstede’s constructs and represent a proxy for the deeper aspects of culture related
to differences in institutional functioning. Within a femininity culture, the stakeholder
perspective is characterized as femininity representing the social needs and harmonization
of stakeholders at a holistic level.

Uncertainty avoidance low and high—Hofstede refers to uncertainty avoidance as
‘the extent to which members of a culture feel threatened by uncertain or unknown situa-
tions’ (p. 46). We base our country–culture dimensions on this [77]. Uncertainty avoidance
deals with the tolerance of people for ambiguity and uncertainty. There is a strong pos-
itive correlation between risk taking attitude (i.e., uncertainty accepting behaviour) and
unethical actions [82]. Singhapakdi’s article concludes that there is a strong positive corre-
lation between the attitude of people towards risk and unethical actions [81]. Uncertainty
avoidant societies mean that risk taking is discouraged and societies are likely to have
an increased demand for information. Countries with high uncertainty avoidance, such
as Japan, prefer a structured environment such as a clear hierarchy, strict laws, and rules
to minimize uncertainty. Therefore, a higher level of information on ESG is significantly
associated with cultures characterized by a greater power distance (i.e., less likely to tolerate
questionable business practices [83]. Within the theoretical framework adopted and the
underpinning of uncertainty avoidance high and low, the institutional perspective is based
on Hofstede’s cross-country–cultural dimensions to successfully be perceived as legitimate
actors [84].

Based on the above discussion, we expect a positive relationship between the cul-
tural dimensions of the country and the ESG disclosure score. Consequently, our fourth
hypothesis is divided into three sub-hypotheses as follows:

H4a: There is a positive association between the country-level cultural dimension of individualism
and the ESG disclosure score.

H4b: There is a positive association between the country-level cultural dimension of femininity
culture and ESG disclosure score.

H4c: There is a positive association between the country-level cultural dimension of low uncertainty
avoidance culture and ESG disclosure score.

4. Research Methodology

4.1. Sample and Data

This study aims to investigate the ESG disclosure quality practices and its determinants
in Europe. Europe was chosen on the basis of EU directive 95/2014. The introduction of
this mandatory reporting for certain large organizations allows for their transition from
voluntary to mandatory non-financial disclosure [85]. The current research is based on
panel data from 784 companies covering the period 2011–2020. These sampled firms
represent the highest market capitalization firms in each country headquartered in Europe
as classified by the Refinitiv Eikon database. The sample represents the available data from
2011 to 2020 from Refinitiv Eikon based on highest market capitalization at the individual
country of headquarters. For example, more data was available from companies with
headquarters in the UK, than ones with company headquarters in the Czech Republic
based on the highest market capitalization representative of each of the countries. The
sample also includes Eastern and Western Europe, further affecting the distribution of
the number of companies represented in each country. There are three main data sources
used for the construction of the dataset. First, we gathered financial and non-financial
information from both Refinitiv Eikon and Bloomberg databases. The main set of data
was subsequently collected from Bloomberg, including governance factors such as the
number of directors, the number of board meetings, etc. The Refinitiv Eikon database
was used because it is the main international databank and comprises one of the most
complete ESG databases, counting more than 450 different ESG metrics. This database has
a strong and clear procedure for the availability of ESG data on its website and is frequently
used by researchers [4,12,78]. Alongside these two databases, a third data supply was
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used for macro-government data, the Worldwide Governance Indicators (WGI) project
(https://info.worldbank.org/governance/wgi/ accessed on 27 November 2022). The size
of the research sample is designed to be the largest 100 companies within each country.
However, after considering the unavailability of some data due to the study time period,
2011–2020, and the nature of sustainability reporting in certain countries, the final sample
covers 21 European countries rather than 28 members. These companies are companies
listed in the Refinitiv Eikon database with consolidated accounts. Table 1 below presents the
distribution of the companies per country, totaling 21 countries and 7840 firm observations.
For each year of the sample, the number of observations is the same.

Table 1. Firms included in the sample per country.

Country Number of Companies

Austria 23
Belgium 2

Czech Republic 2
Denmark 37
Finland 28
France 83

Germany 82
Greece 21

Hungary 3
Ireland 41

Italy 47
Luxembourg 15

The Netherlands 49
Norway 16
Poland 20

Portugal 7
Russia 28
Spain 46

Sweden 56
Switzerland 83

United Kingdom 94

Total 21 784

4.2. Dependent Variables

This study uses ESG disclosure scores collected from the Bloomberg database as
the dependent variable. The breakdown of the score with the individual pillars of the
environmental disclosure score, the social disclosure score, and the governance disclosure
score is as follows. These scores also represent the quality of the disclosure of ESGs, as they
reflect the in-depth coverage of ESG issues over more than 900 data points across varying
indicators. So, the ESG disclosure score ranges from ‘0’ to ‘100’.

4.3. Independent Variables

The main independent variables used in this study combine both micro and macro vari-
ables with the use of social governance performance indicators. The micro-level variables
are board CSR orientation, board CSR strategy, and the adoption of the GRI sustainabil-
ity reporting guidelines, while the macro-level variables are country–cultural dimensions
based on the work of Hofstede’s measures: individualism and collectivism, masculinity and
femininity, and uncertainty avoidance. The study variables are explained in Table 2 below.
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Table 2. Variable Definitions.

Variable Definition Details of Data Sources

ESGD
Bloomberg’s environmental, social, and
governance dataset. The combination of

the three pillars.
Bloomberg and [8]

ED The environmental disclosure score
obtained from Bloomberg Bloomberg and [8,20]

SD The social disclosure score obtained from
Bloomberg Bloomberg and [8,20]

GD The governance disclosure score obtained
from Bloomberg. Bloomberg and [8,20]

B_ORINT

The total score 0–3, the total of if there is
an audit committee financial expertise

present, board independence, and board
gender diversity. A score of 0 is given if

the firm has none of these characteristics,
and a score of 3 is given if all 3

characteristics are seen.

Bloomberg and [12]

B_STRAT

A strategy score that reflects the practice
of a company to communicate that it
integrates the economic, social, and

environmental dimensions into its daily
decision making.

Refinitiv Eikon ASSET4
database and [11]

GRI

A dummy variable coded 1 if the firm is
following the Global Reporting Initiative

and 0 if the firm is not following the
Global Reporting Initiative. GRI is a set

of international standards that help
organizations understand their impact on
the environment, economy, and people.

Bloomberg and [12]

INDIV

A dummy variable coded 1 if the country
is collectivist and 0 if it is from an

individualist country. Collectivism refers
to societies where the society is

integrated into strong cohesive groups
throughout their lifetimes. Individualism
pertains to societies where ties between
individuals are loose; people within the
society look after themselves and their

immediate family.

[77,86]

MAS

A dummy variable coded 1 if the country
is feminine and 0 if it comes from a

masculine country. Masculinity
represents a society in which social

gender roles are distinct, where men are
supposed to be assertive and focus on

material success. Women are supposed to
be more modest and concern themselves
with quality of life. Femininity stands for

a society in which these social genders
overlap, and both men and women are
supposed to be modest and concerned

with quality of life.

[77,86]
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Table 2. Cont.

Variable Definition Details of Data Sources

UAI

A dummy variable coded 1 if the country
has low uncertainty avoidance and 0 if

there is high uncertainty avoidance.
Uncertainty avoidance reflects the degree

to which a culture embraces the
uncertainty of the future. Low

uncertainty avoidance societies maintain
a more relaxed attitude, in which practice
counts more than principles. Countries

with a high uncertainty avoidance index
maintains rigid codes of ethical behavior

[77,86]

CSR_COM

A dummy variable coded 1 if there is a
CSR committee present, and 0 if no CSR
committee is present. The CSR committee

is an advisory committee to the board
and management on policies and

strategies that affect the social
responsibility of firms.

Bloomberg and [12]

B_SIZE The total number of directors on the
board each year. Bloomberg and [12]

B_MEET The number of board meetings that take
place in a year Bloomberg and [12]

TQ
The ratio between the market value of

physical assets and the
replacement value.

Refinitiv Eikon ASSET4
database and [87]

ENFORCE

A measure of regulatory enforcement
activities in the audit environment.

Consider measures of economic growth
and capital market development.

Worldwide Governance
Indicators and [88]

REG_QUALITY

The perception of the ability of the
government to formulate and implement

sound policies and promote the
development of the private sector. Scores
range from approximately −2.5 for weak

performance and 2.5 for strong
governance performance.

Worldwide Governance
Indicators and [88]

4.4. Control Variables

We used some control variables to avoid misspecification of the model and to limit
its impact on the disclosure practices of ESG [48]. These control variables are the pres-
ence/absence of the CSR committee (CSR_Com), board size (B_SIZE), and the number of
board meetings taken place in that reporting year (B_MEET). Tobin Q (TQ) to measure
financial performance, enforcement index (ENFORCE) to measure the audit environment
enforcement activities, and regulatory quality (REQ_QUALITY) to measure governments
implementation of policies.

5. Results

5.1. Descriptive Statistics

Table 3 reports the descriptive statistics for all the variables used in the regression
model. It is evident that the firms, overall, disclosed an average score of 48 of the total
ESG disclosure score, with a minimum of 5.4 and a maximum score of 72 indicating the
wide disclosure level in the quality of the disclosure score. We also find that the mean of
environmental disclosure (ED) is 41 with ED ranging from a minimum of 2.3 to a maximum
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of 74 scores, again indicating how firm disclosures are at both ends of the spectrum.
These results are mirrored by social disclosure (SD), with a mean score of 52, which social
disclosure varies from a minimum of 3.5 to a maximum of 82. Finally, governance disclosure
(GD) in firms on average had a disclosure score of 52, with a minimum score of 2.3 and a
maximum of 82. These results indicate within the sample that ESG disclosure still differs
in results with, on average, governance disclosure having the highest level of disclosure
quality score, suggesting that most firms adopt higher governance practices.

Table 3. Descriptive statistics.

Variable Mean Min. Max. SD

ESG 48 5.4 72 12
ED 41 2.3 74 14
SD 52 3.5 82 13
GD 63 23 82 8.4

B_ORINT 2.6 0 3 0.61
B_STRAT 7.6 0 12 3.7

GRI 0.66 0 1 0.47
INDIV 0.065 0 1 0.25
MAS 0.81 0 1 0.39
UAI 0.15 0 1 0.36

CSR_Com 0.39 0 1 0.49
B_SIZE 13 4 25 3.7

B_MEET 9.3 2 38 3.5
TQ 12 0.23 57 33

ENFORCE 17 12 22 2.9
REG_QUALITY 1.4 0.63 2 0.31

Table 3 further shows that the mean value of the CSR board orientation (B_ORINT)
ranging from 0 to 3, has an average of 2.6. This is related to the results seen in Helfaya and
Moussa [11], the results showed an average of 2.104 in their UK sample. The mean value
for board CSR strategy (B_STRAT) is 7.6 with a range from 0 to 12. The mean value for
GRI is 0.66 which has a range of 0 to 1. Regarding country–cultural dimensions, the mean
values of individualism (INDIV) range from 0 to 1 with an average of 0.065. Masculinity
(MAS) ranges from 0 to 1, respectively, and has an average of 0.81. The third dimension of
country–cultural dimensions is uncertainty avoidance (UAI), with an average of 0.81 and a
minimum and maximum ranging from 0 to 1.

Table 4 shows the correlation matrix for the variables used in our analysis. It is
evident that the disclosure of ESG and the three individual pillars of ESG are significant
and positively related to H1, H2, H3, and H4a, c. Table 4 also shows H4b with a negative
correlation between GD and the dimension of masculinity and femininity (MAS). Table 4
further shows low correlations between the independent variables. This low correlation
implies that multicollinearity is unlikely to be a concern for this dataset.
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5.2. Regression Results and Discussion

Table 5 shows the regression results of examining the impact of board CSR orien-
tation, board strategy, GRI, and country–cultural dimensions including individualism,
masculinity or femininity, and uncertainty avoidance in the country on the disclosure of
ESG information, and at an individual level of ED, SD, and GD scores.

Table 5. Regression results.

VARIABLES ESG ED SD GD

B_ORINT 0.0306 ** 0.0564 ** −0.0281 0.0456 ***
[1.996] [2.443] [−1.041] [5.405]

B_STRAT 0.0322 *** 0.0400 *** 0.0059 0.0112 ***
[12.40] [10.22] [1.292] [7.846]

GRI 0.0487 ** 0.0727 ** −0.00354 −0.00614
[2.302] [2.279] [−0.0951] [−0.526]

INDIV 0.199 *** 0.285 *** 0.158 ** 0.0299
[5.491] [5.225] [2.472] [1.500]

MAS 0.290 *** 0.386 *** 0.422 *** −0.0176
[10.54] [9.313] [8.722] [−1.162]

UAI 0.00451 −0.00997 −0.106 ** −0.0497 ***
[0.155] [−0.227] [−2.072] [−3.098]

CSR_Com 0.0337 * 0.0962 *** −0.131 *** 0.00555
[1.661] [3.142] [−3.674] [0.496]

B_SIZE 0.0166 *** 0.0242 *** 0.0499 *** 0.00287
[5.171] [4.989] [8.817] [1.619]

B_MEET −0.00758 *** −0.0145 *** −0.00573 −0.00146
[−2.842] [−3.607] [−1.219] [−0.991]

TQ 0.000204 0.000608 0.000454 −0.000258 *
[0.770] [1.524] [0.974] [−1.766]

ENFORCE 0.0173 *** 0.0277 *** 0.0496 *** 0.0014
[4.663] [4.960] [7.603] [0.683]

REG_QUALITY −0.0435 −0.0534 −0.0439 0.00101
[−1.018] [−0.829] [−0.583] [0.0428]

Constant 2.718 *** 2.077 *** 2.170 *** 3.833 ***
[26.50] [13.42] [12.01] [67.78]

Observations 930 930 930 930
R-squared 0.414 0.371 0.242 0.205

Year Fixed effect Yes Yes Yes Yes
Note: This table presents the analysis of the relationship between the ESG score, corporate governance, and
country-level determinants. The panel fixed effect is used. t-statistics in brackets *** p < 0.01, ** p < 0.05, * p < 0.1.

5.2.1. Board CSR Orientation (H1)

The results show that the board’s CSR orientation has a significant and positive
association with the overall ESG disclosure score. This supports the hypothesis that there
is a positive relationship between board CSR and the ESG disclosure score. Our evidence
suggests that boardrooms with more independent directors, audit committee directors
with financial expertise, and female directors on the board are significantly impactful in
disclosing more sustainability information to the public. Our results suggest that within the
scope of ESG, such board members focus more on the overall ESG with less attention to the
social issues, as there is a focus more on the other levels, environmental, and governance
ones. This result is consistent with previous studies [24,61]. Within the existence of the
three fundamentals of board CSR orientation, our evidence supports Zhuang et al. that
the presence of females on the board means that there are more communal characteristics,
which increases the firm’s sensitivity to environmental and sustainability issues for larger
stakeholders [64]. Our results are also consistent with Iyer et al. that the presence of
financial expertise means that such members can debate and challenge managers as to the
greater scope of how such non-financial data are reported [67,68]. For example, Roberts
et al. found that independent and diverse boards create greater representation, leading to
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the encouragement of management activities to focus on longer-term value and a higher
level of transparency at the top level [61]. The evidence of multivariate regression is
consistent with the theory of stakeholders in that board independence plays a crucial role in
mediating and promoting sustainability quality disclosure, further increasing transparency
and increasing the trust of stakeholders [62,63]. Furthermore, legitimacy theory suggests
that the presence of board independence, financial expertise, and females on the board
means that firms follow corporate governance codes within board independence and
promote gender equality at the boardroom level.

5.2.2. Board CSR Strategy (H2)

The results show that the board CSR strategy has a significant and positive association
with the disclosure of ESG quality as fundamental to the three pillars individually. This
supports H2 that there is a significant and positive association between board CSR strategy
and ESG quality disclosure scores. Our evidence suggests that the presence of a CSR board
strategy discusses environmental and social issues and integrates them into the firm’s
strategic plans. The results show that there is a positive association between the presence
of a board strategy and the levels of ESG disclosure [72]. Specifically, Helfaya and Moussa
find that there is an overall positive association between the presence of the board’s CSR
strategy and overall sustainable business practices [12]. Our evidence of an overall positive
association is also consistent with findings from Wickert et al.; the presence of the board CSR
strategy enhances the long-term relationship between organization and stakeholders due to
the focus on CSR for wider stakeholders and for the internal organization [71]. The results
also provide support for the theoretical frameworks for signaling and stakeholder theories.
Within the presence and orientation of the CSR strategy, signaling theory maintains an
instrumental view of CSR initiatives that determine the firm’s strategy and create signals for
capital markets [71]. Board CSR strategy also encompasses legitimacy theory as the firms
seek legitimacy through the act of having a board CSR strategy of long-term sustainable
goals for the organization [21].

5.2.3. Global Reporting Initiative (H3)

The results show that the impact of adopting the GRI initiative on ESG quality disclo-
sure practices has mixed results for the regression analysis. Overall, Table 5 shows that GRI
is not negatively significantly correlated to SD and GD. However, it is positively correlated
with ESG and ED at a p-value of 0.01. The results suggest that there is a positive association
between ESG and the ED pillar, since the GRI strongly focusses on environmental factors,
while sustainability reporting is driven by following the GRI sustainability reporting guide-
lines. As there is a positive significant correlation between GRI and general disclosure of
ESG, our evidence supports the previous literature that shows that the adoption of GRI
increases disclosure scores for ESG [72]. Our results also support previous literature in
which there are current methodological difficulties and information gaps within the volun-
tary disclosure of GRI, and this is seen through the mixed results of the disclosures [66,67].
The results also further support the theoretical framework of ESG disclosure for signaling
and legitimacy theories since the following GRI reporting demonstrates effective manage-
ment and long-term communication to develop further sustainability practices and overall
stakeholder participation [70]. Sustainable disclosure practices signal to stakeholders and
society the strong corporate governance practices that are implemented, providing strong
transparency, long-term goals, and overall stakeholder engagement as such relating to the
stakeholder theory.

5.2.4. Country–cultural Dimensions (H4)

The results show that country–cultural dimensions have mixed results within the
disclosure of ESG. Within the regressions, country–cultural dimensions adapt dummy
variables based on Li et al. summary of cultural dimensions for the country [15]. Regarding
Hypothesis 4a with individualism and collectivist country–cultural dimension, there is
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a positive relationship with cultures with an individualism culture with a correlation
of environmental disclosure score of 0.285, identifying how environmental disclosure is
higher with individualism and is seen as the most important factor, within this culture,
with respect to gaining the highest firm benefits. Regarding Hypothesis 4b, there is a
positive association between femininity culture and the disclosure of ESG. However, there
is no significant negative correlation with the GD score of −0.0175. These results suggest
that a culture of femininity is significant in the disclosure of ESG scores. This result is
consistent with feminine societies that focus on other members of the society [8]. Our results
mirror previous reports that a country with a feminine society may see ESG disclosure
as an obligation to society; thus, this creates less incentive towards ESG disclosure as it
is to maintain legitimacy rather than create it [78]. As such, a feminine society sees social
needs and harmonization of stakeholders. For Hypothesis 4c, the association between
low uncertainty avoidance and the ESG disclosure score is rejected, as there is only a
significant level in the SD score. ESG and ESD are 0.00451 and −0.00997, showing very
low correlations with uncertainty and ESG disclosure scores. This result mirrors previous
literature focused on the social pillar; uncertainty avoidant societies mean that risk-taking is
discouraged, and societies are likely to have an increased demand for information focusing
mainly on the social level of ESG disclosure as seen in our results [77]. The results provide
further empirical support for our multi-theoretical framework, which provides insights
into legitimacy and institutional theories. For example, the country–cultural dimensions of
firms depend on the social structure already encompassed at the country-level. Keeping
such practices provides legitimacy as it is following the norms of that culture. Table 5
shows that the overall disclosure of ESG is positively associated with the four hypotheses.

6. Conclusions

This study investigates the effects of the board CSR orientation, board CSR strategy,
the adoption of the GRI sustainability reporting framework, and country–cultural dimen-
sions, namely, individualism and collectivism, masculinity and femininity, and uncertainty
avoidance, on ESG disclosure scores. Based on a European sample of 21 countries and
784 companies, we found that board CSR orientation, board CSR strategy, and GRI are
positively and significantly related to the ESG disclosure score and positively and sig-
nificantly related to the individual pillars of E, S, and G. Our findings also suggest that
country–cultural dimensions have mixed results within the ESG quality disclosure score.
These results lend support to the theoretical frameworks of agency, stakeholder, signaling,
institutional, and legitimacy theories. Furthermore, boards with higher levels of CSR
orientation, CSR strategy, and adoption of the GRI sustainability reporting framework
are considered unique governance mechanisms that help firms disclose high-quality in-
formation on ESG at all levels [21]. Boards seeking these levels of higher CSR initiatives
seek to develop prominent levels of legitimacy and stakeholder satisfaction by increasing
transparency throughout the firm at all levels [12]. Our findings also suggest that country–
cultural variables, such as femininity and individualistic culture, create higher levels of
disclosure of ESG, which helps firms create higher levels of quality disclosure due to insti-
tutional pressures facing firms, albeit due to different pressures and responses [58]. The
research also emphasizes the key interplay between firm-level and country-level cultural
dimensions, suggesting that firms are influenced by the country-level governance factors
as firm behavior tends to be in line with social norms, economic patterns, and investor
protection of that country [29]. Firms with an individualistic culture are seen to have higher
levels of ESG disclosure quality [29]. This study contributes to the literature by providing
empirical evidence on the importance of a prominent level of adoption for the board’s
CSR strategy, the CSR orientation of the board, and the adoption of GRI sustainability
reporting guidelines. At the country level for the European dataset, the study highlights the
importance of three key county-cultural dimensions and their importance for the degree of
quality disclosure of more ESG information in the European context. From an economic
perspective, firms that follow and integrate CSR strategies into their operations are more
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orientated to long-term responsible investments, which align with the broader objectives of
society and thus increase financial returns due to rational investors [89].

Our findings have several implications for several groups. For example, internally for
corporate directors, our results suggest that firms should consider the benefits of having
high levels of board CSR strategy and board CSR orientation, establishing an effective
corporate boardroom that has some directors with financial experience and qualifications,
and the presence of female directors on the board to create higher levels of ESG disclo-
sure scores. The presence of females on the board also creates several advantages for
companies, such as setting and adopting new sustainablility-orientated ideas to create
long-term success [12,89]. The findings also disclose the main factors that are positive in
the reporting of ESG. For example, following the GRI sustainability reporting guidelines,
firms can increase their own ESG disclosure scores compared to their peers. Regulators and
policymakers could set or reform their policies within countries that examine positively
related country–cultural dimensions to introduce policies that mitigate the negative aspects
of each country. This could include, within a masculine country, having more females on
the board to contribute to the quality of the ESG quality reporting practices. This would
potentially help mitigate the masculine characteristics of that country. For ESG and CSR
scholars, the multitheoretical perspective and the European dataset used in this study could
be used further to conduct further research to explore what other factors have contributed
to ESG quality disclosures within Europe.

This paper is subject to a number of limitations and there are multiple avenues for
future research. First, we examine a sample of 784 companies in 21 countries within
Europe. Future research could examine all 44 European countries to generalize the results
on a wide scale. Based on this, future research could also expand to large companies
in emerging countries to determine whether micro- and macro-factors change when the
sample countries change. This sample could also include country factors, such as the legal
system, with a further longitudinal study. Moreover, our sample includes countries with
few companies, such as Belgium and the Czech Republic, which may raise doubt about
generalization in those countries. Second, in our analysis of board CSR orientation, the
study uses female directors as a measure of board diversity, but this does not account for
other measures of diversity within the boardroom. Diversity could be measured using
other factors such as age, level of education, and ethnic group to see how this diversity
plays a role in ESG disclosure [12]. Due to the growing interest in the materiality of ESG
disclosure scores, further research could address this materiality as part of the quality of
disclosure within firms [25]. Finally, within our research, we used only three out of the
six Hofstede measures for country–cultural dimensions; in future research, all country–
cultural dimensions could be used to provide more information on how culture affects ESG
disclosure across different countries, rather than focusing solely on our country–culture
dimensions. Moreover, endogeneity is an unavoidable issue in business research. Due to
this, future research may consider an alternative research design to mitigate the potential
endogeneity between ESG and governance and country-level variables.

Despite the limitations of this research, this study contributes to the literature by
providing evidence that board CSR orientation, CSR strategy, and adoption of the GRI
sustainability reporting framework have a significant and positive association with the
quality of ESG quality disclosure scores.
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Abstract: This paper considers the anti-corruption disclosure reporting of the large UK-quoted
extractive companies from 2003 to 2019. This period includes the introduction of the 2010 UK Bribery
Act, which might be expected to influence corporate disclosure. It takes content analysis metrics from
the environmental reporting literature, which is a more developed area of research, and considers an
area with a higher volume of corporate disclosures. It applies these metrics to investigate the trends
in corruption reporting over time and the impact of the introduction of the Act on reporting breadth
and depth. We find that some of the metrics would appear to add more insight than others in this
new context. We conclude that the volume of reporting has grown over time, but this would seem to
be in breadth, more questions addressed rather than more depth to the answers given. There has
been a step-change in reporting since the introduction of the Act, though concluding whether this
has increased quality may depend on your perspective and interest as a user of the information.

Keywords: anti-corruption disclosure; corporate reporting quality; UK Bribery Act 2010; extrac-
tive industry

1. Introduction

The rising level of anti-corruption disclosure has attracted significant attention from
state leaders, policymakers, academics, and company stakeholders [1–3]. Corruption may
be defined in the simplest terms as the illicit pursuit of personal gain [4], while Trans-
parency International [5] defines corruption as “the misuse of authority for private benefit”.
Corruption is a global ethical problem with social and economic repercussions, including
increasing corporate costs; undermining progress; negatively impacting the quality of life,
education, and health systems; as well as increasing poverty and unemployment rates [3,4].
The cost of corruption to governmental organizations, businesses, and individuals is well
documented in the literature [6,7]. In the last two decades, bankruptcy and financial scan-
dals involving a variety of organizations have highlighted the prevalence of corruption and
its impact [2]. The World Bank (2018) estimates that the various forms of corruption, includ-
ing bribery, fraud, conflicts of interest, and the falsification of financial statements, cost over
US$ 1 trillion annually. It has been argued that the disclosure of corporate anti-corruption
efforts is a useful tool in the battle against corruption [3,8,9].

Whilst it may be possible for individuals or companies in all industrial sectors to find
opportunities for corrupt practices, in 2019, the IMF [10] singled out extractive industries
as a possible corruption hotspot. Ref. [11] suggested that anti-corruption disclosure (ACD)
would be more beneficial for this sector due to its businesses being characterized by high
rent-seeking, high investment, and high-risk character. Ref. [12] studied the literature on
extractive sector reporting and found a lack of research on the sector’s disclosure, providing
further motivation for investigating this significant sector.
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Corporate reporting is questioned from a number of perspectives. Financial content
has the longest reporting history and the greatest level of oversight and control from
authorities. Still, failures of large companies on major stock markets, for example, Enron,
Lehman Brothers, and WorldCom show that even the decision-making usefulness of
financial reporting could not be relied upon. Recommendations from academics [13]
and from professional standard setters such as [14,15] pointed to expanding the scope of
what should be reported. This should include not just quantitative financial indicators
that are clarified by narrative information but also value-creating factors that are not
clearly reflected in financial statements [16,17]. Thus, annual reports should now contain
narrative information about a range of factors, including a company’s efforts to combat
corruption [18,19]. The breadth and depth of information to disclose is a continuing
debate. The need for “value relevance,” often limited to the shareholder’s perspective
on value, could be a guiding principle for the decision to disclose non-financial content.
However, research has found it difficult to find a clear link between such disclosure and
share value [20]. From a broader economic perspective, non-financial disclosures have been
found to have little effect on the economy [21,22].

In corporate reporting, anti-corruption disclosures are generally included within the
broad category of non-financial disclosures as part of social disclosure, including employee
information (gender pay gap, for example), social engagement, and modern slavery re-
porting. Such corporate ACD purports to inform investors and other stakeholders of
a company’s commitment to eliminating corruption and promoting transparency and
accountability [9]. Conceptual and empirical research has examined corruption from a
number of angles—for example, as a concept [23], its origins and consequences [24], its
assessment [25], and how to prevent it [26]. Such research can be complicated by differing
definitions of corporate corruption and differing requirements across national jurisdic-
tions [9]. Despite these divergent stances, attempts to reduce corruption are generally
increasing worldwide (see, for example, [4]).

Such complexity leads us to adopt a case study approach that should have value
for wider jurisdictions [27]. This study seeks to investigate ACD within the extractives
industry, including oil and gas extraction, focusing on large UK-listed companies. The
introduction of the UK Bribery Act (2010) [28] provides an additional focus alongside
broader international pressures on ACD from various transnational bodies. To investigate
the story of ACD within the UK-listed extractive industry, we will employ metrics that have
previously been applied to other areas of non-financial reporting, primarily environmental
reporting, which is often significantly more voluminous.

Prior CSR literature has focused on environmental reporting where there is a devel-
oping history of significant disclosure running into potentially many pages in an annual
report (see, for example, [18,29–32]). This study seeks to apply these measures to ACD,
where quantity is much reduced, but it is still important to understand trends, diversity, and
depth of corporations. Previous studies show that the choice of metric can lead to differing
conclusions on the relative quality of corporate disclosure [30,31,33]. Hence, the FTSE100
extractive companies’ anti-corruption disclosures are compared using six measures/indices
of reporting quality from the previous environmental accounting research above. The
present research divides these measures into two categories (unidimensional measures and
compound/multidimensional measures) based on their complexity and dimensionality.
There are two “quantity measurements” and one “scope measurement” that are used to
measure the information quality in terms of size and coverage of relevant topics, and four
compound metrics. The compound metrics have been taken from the literature: the [34]
disclosure scoring method (ACHI); [32] quality index of environmental disclosure (SHI);
and [35] total quality index (TQLI) [35].

Using a quantitative approach, this study shows that both the design of the quality
measurement and the coverage of multiple quality characteristics substantially influence
the quality scores and rankings of the sampled extractive firms. It is clear from this data
that the quality measures’ design impacts the reporting quality ratings [30,35,36]. There are
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several consequences for a wide range of stakeholders. For both readers and assessors of
corporate anti-corruption performance reports, reporting quality is a multifaceted concept
covering many features, such as content, credibility, assurance services, and readable
content using visual tools. Additionally, the ACD must be credible in order to be accepted
by policymakers and standard-setting organizations such as the United Kingdom Bribery
Act 2010 and third-party assurance (see, [30,31,37,38]). Anti-corruption reporters and their
readers have a trust gap in practice. Thus, a consistent set of ACD guidelines and assurance
standards must be established by policymakers, standard setters, and anti-corruption
authorities to narrow this gap. Accordingly, the current research aims to answer the
following two questions.

RQ1. Can the deployment of reporting quality measures developed in the environmental reporting
field enhance our understanding and interpretation of corruption-reporting quality and behavior?

RQ2. Does the use of these metrics provide consistent evidence that corporate ACD has responded
to the introduction of the UK Bribery Act?

This research is structured as follows. Section 2 presents the literature review, and
then Section 3 explains the research methodology. The research findings are discussed in
Section 4. Section 5 concludes the study.

2. Literature Review

This review first addresses ACD practices (Section 2.1), the issues in measuring “qual-
ity” (Section 2.2), assessing reporting quality (Section 2.3), and measures of reporting
quality (Section 2.4).

2.1. Anti-Corruption Disclosure Practices

The UK was one of the first countries to take measures to tackle corruption by passing
the Public Bodies Corrupt Practices Act 1889, the Prevention of Corruption Act 1906, and
the Prevention of Corruption Act 1916, collectively known as the Prevention of Corruption
Acts 1889 to 1916. These were replaced in 2010 by the UK Bribery Act. Many countries
and international bodies have addressed the issue more recently, with the Organization
for Economic Co-operation and Development’s (OECD) Convention on Combating the
Bribery of Foreign Public Officials in International Business Transactions in 1999 focusing
on the party offering the bribe. In 2003, the United Nations adopted its Compact Against
Corruption (UNCAC), encouraging companies to fight corruption. Authors [5] stated that
ACD was a vital element in fighting corruption [5].

Within this broader context, we will now give a brief review of recent corruption
laws and disclosure requirements in the UK, with a focus on hegemonic perceptions of
quality within corporate reporting generally. Defining quality is highly subjective and
influenced by political considerations and culture, amongst other factors. Our concern here
is to seek to assess quality, or at least factors that might be seen as proxies for quality, within
a corporate reporting context. Whilst focused on financial reporting, it is useful to note
that the International Accounting Standards Board (IASB) has struggled to be consistent in
defining a framework to produce useful or high-quality financial reporting. Authors [5]
sets the 2018 conceptual framework, which aims to:

“ . . . develop Standards that bring transparency, accountability and efficiency to financial
markets around the world. The Board’s work serves the public interest by fostering
trust, growth and long-term financial stability in the global economy. The Conceptual
Framework provides the foundation for Standards that: (a) contribute to transparency by
enhancing the international comparability and quality of financial information, enabling
investors and other market participants to make informed economic decisions . . . .” (from
SP1.5, page 6)

Ref. [39] points out that the 2018 revision reversed guidance for standard setting that
had been highlighted within the previous 2010 framework, with stewardship, prudence,
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and reliability being either reintroduced or redefined in 2018. Authors [40] point out that
the framework is only seeking to address the needs of “a very narrow set of financial market
actors” (page 5) and, to be consistent with the extract from the framework above, must
make the questionable assumption that such an approach is in the broader “public” interest.
Hence, it may be assumed that the IASB would define quality in financial reporting, if not
implicitly for all reporting, as focused on the needs of investors as primary stakeholders
with others (customers, employees, social activists, etc.) assumed to gain from the focus on
financial market actors. By merging with the Sustainability Accounting Standards Board
(SASB) in 2022, the IASB has deepened its influence on social and environmental areas
of reporting. The purpose and intent of such non-financial reporting are summarized
as follows:

“SASB Standards identify the sustainability information that is financially material,
which is to say material to understanding how an organization creates enterprise value.
That information—also identified as ESG (environmental, social, and governance) information—
is designed for users whose primary objective is to improve economic decisions.”

For more details, see SASB Standards and Other ESG Frameworks—SASB.
Whilst this merger was recently compared to the time of our case study, it does shed

light on what we might expect to find within corporate reporting. Alongside such standards,
countries also have differing corporate governance regimes. The 2018 UK code, the relevant
governance regime at the end of the case period, does briefly mention other stakeholders
with reference to the Companies Act (2006):

“The board should understand the views of the company’s other key stakeholders and
describe in the annual report how their interests and the matters set out in section 172 of
the Companies Act 2006 have been considered in board discussions and decision-making.”
(Page 5. FRC, 2018)

Section 172 of the Act (From Companies Act 2006 (legislation.gov.uk), accessed on
28 January 2023. Note the Act is frequently revised, so 2006 is a time of reference rather
than the last time it was amended) details the responsibility of directors regarding other
stakeholders, including but not limited to employees, customers, suppliers, and creditors.
Section 414 then details the non-financial disclosures required in a “Strategic Report,” and
414CB (from the Companies Act 2006 (legislation.gov.uk) accessed on 28 January 2023)
specifically includes “anti-corruption and anti-bribery matters.” A report that does not
include the elements detailed in 414 may lead to the prosecution of the directors, who
might be liable to a fine. The Bribery Act 2010 (see the Bribery Act 2010 (legislation.gov.uk),
accessed on 28 January 2023) itself is focused on defining the crime and the penalties (a fine
or up to 12 months imprisonment) rather than the reporting.

This regulatory framework is not the only pressure on UK companies, with other
non-governmental organizations with high profiles also calling on companies to report
regularly and meaningfully on various themes. These include TI, GRI, and the UN through
first their Millennial Goals and their successor, the Sustainable Development Goals.

None of the above is as straightforward as it might appear. Good news for one
stakeholder might be bad or irrelevant for another; what is relevant for the long term might
be seen as irrelevant in the short term if that was an investor’s focus, for example. As an
example, regulators may perceive excellent clarity about bad bribery incidents as useful and
beneficial, but managers and shareholders may find it undesirable, as a lack of awareness
might be seen to benefit them. An employee might want to know information that informs
them about the integrity, or lack of integrity, of their employer whilst being concerned that
such news might have negative commercial consequences and consequential downsizing.
Quality is concerned with an item’s suitability for its intended purpose, and stakeholders
with variable objectives are unlikely to always have the same understanding of how the
item can be implemented. This notion is well-known in the literature on accounting
reporting [3,33,41–47]. The literature emphasizes the need to focus on the individual
dimensions of disclosure quality (e.g., quantity, breadth, depth, and time) to gain a deep
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understanding of reporting quality. Therefore, the amount of disclosure (the most common
metric in the literature) is not the only quality metric. It has also been noted by a number of
scholars that the importance of corporate disclosure has often been inappropriately linked
with the quantity disclosed (see, [43,48–50]).

2.2. Defining and Measuring Reporting Quality

The benefits of having a meaningful and measurable concept of “quality” are important
to a wide range of disciplines, including computer science, social science, education, and
accounting disclosure. The information might be described as “quality” if it is fit for the
purpose intended. As we saw in the section above, the purpose intended for financial
reporting and the accompanying non-financial reporting is primarily focused on meeting
the needs of shareholders and financial market participants. We have also discussed how
appropriate and useful information for these stakeholders cannot be assumed to be so
for other stakeholders. However, the UK corporate governance code and the disclosure
rules do state that the needs of these other stakeholders should be addressed to a degree,
though perhaps not necessarily to a level that might be seen as sufficient or meaningful. In
designing our ACD index, we have used both the Bribery Act and major non-governmental
sources (UN, EITI, GRI) as guidance for what might be reasonable content for a company
to address on this topic for it to be seen as meeting these broader information requirements
in its annual report.

Another angle on quality in the information economics and accounting literature is the
practical need for the provision of information to be collated at a reasonable cost, in a timely
manner, and to be understandable. The IASB Conceptual Framework (2018, Section 2) puts
these in a financial reporting context, and IASB (2022), a draft standard for sustainability
financial disclosure, extends this to sustainability-related financial disclosures and, by
implication, any other disclosure that would support such disclosure. Whilst the latter is
beyond our sample period, it provides the clearest insight into the continuing mindset of
corporate reporting.

Reporting quality has been examined by prior research across numerous dimensions,
including the characteristics of information disclosed, the volume disclosed, the themes
or topics covered, the type of information, and the language used [30] summarizes these.
Most non-financial corporate reporting research approaches have used that draw on one
or two of these dimensions to measure the “quality” of corporate sustainability, or sub-
theme, reporting in most cases. To assess quality (e.g., the range of themes addressed,
measures of disclosure, time period, and credibility of disclosure), we would require a very
comprehensive (compound) descriptive model with the added complexity of needing to
weight each factor for relative importance—yet another factor that may vary by user group.
Hence, quality in the field of CSR reporting is no less a complex concept being multifaceted
and subjective [43,45–47,51–53].

2.3. Credibility of Assessing Reporting Disclosure and Its Quality

The difficulty of measuring the extent of corporate disclosure is one of the most impor-
tant limitations encountered in disclosure studies [54]. The volumetric approach, which
counts words, sentences, or pages in the report, indicates the importance of the reported
items/themes to readers and, therefore, can be used as a measure of reporting quality [31].
Additionally, the unweighted disclosure indices, which have been used to assess corporate
disclosure quantity under the assumption that all disclosed items/themes are equally im-
portant, have also been criticized. As a proxy of reporting quality, these approaches focus
only on how much information is provided. Additionally, meaning-based or interpretive
approaches, such as weighted thematic content analysis, have also been used as a measure
to evaluate the quality of disclosure [33,52]. Thus, this has led to generally quantitative
evaluations of what is disclosed and how it is disclosed by analyzing the content of the
corporate report in terms of specific criteria and then weighting/scoring the criteria ac-
cording to their perceived relative importance (e.g., [32,46,55,56]). Despite these concerns,
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weighted disclosure indices have been criticized as reflecting a bias towards a specific
group of users [31], though the decision to use unweighted indices is no less a decision.
Such studies apply content analysis to numeric but mostly non-numeric information [57].
By applying weighted thematic content analysis, these studies seek to evaluate the content
of specific disclosed topics rather than simply count them [52]. Using content analysis, [50]
examined corporate disclosure to assess the comparative positions and trends in corporate
reporting (see, also, [30,44,47,58]).

It has often been considered that the amount of disclosure (i.e., number of disclosed
items, pages, or words) is a sufficient measure of the quality of disclosure, despite the fact
that many empirical studies have shown that the quality and quantity of disclosure are
distinct from each other and that quality refers to the precision or accuracy of the disclosure
(e.g., [18,29,30,32,59]). As a result, several studies have examined who is reporting, what is
reported, how is reported, and how much is reported in the corporate social responsibility
(CSR) reporting literature (see [30,42,60–63]). In addition, the narrative and graphical
disclosures within UK annual reports (ARs) have offered a foundation for evaluating
not just the quantity of disclosure but also the readability and reporting quality of these
corporate documents [51,64]. Indeed, a report’s breadth and visual format have established
a framework for gauging the quality of CSR reporting [30].

Prior corporate non-financial reporting literature has focused on the number or type
of disclosed items made in assessing the quality of CSR reports [33,38,44]. Many of these
studies employ content analysis as a primary tool to analyze the content of these CSR
reports (see, for example, [19,59,65–69]). This approach may include a number of words,
sentences, phrases, pages, or items as well as assessing the readability or the proportional
disclosure of good versus negative news [30]. To arrive at statistical conclusions on the
quality of CSR reporting, these studies have often relied on content analysis to turn, usually,
textual matter into quantitative metrics (e.g., [18,55,70,71]). A disclosure measure that seeks
to measure reporting quality may provide a better result than a disclosure measure that
just measures its quantity (see [19,30,31,47]).

Content analysis requires collecting relevant information by codifying and classi-
fying both qualitative and quantitative information into pre-determined categories and
sub-categories [27,30]. In our context, this is to identify trends and patterns in corporate
reporting. Careful designing of the coding structure is paramount to avoid inaccurate
results (i.e., the validity of inferences derived from data is determined by the integrity of
the content analysis and the validity of the data collected, see [33]). Assessing reporting
quality can also be incomplete if the scoring systems are based upon merely disclosure
or non-disclosure (a 1/0 scale) since this would limit measuring and then assessing the
themes covered, completeness, relevance, reliability, and other important features of cor-
porate disclosure. Further, [57] asserts that the reliability of assessing reporting quality is
dependent on shared meanings, which create the same referents independently of the coder
(see [44]). Based on Krippendorff’s [57] analysis, the reliability of measuring reporting
quality is classified into three dimensions: (1) stability (the consistency exhibited over time
by the same coder when analyzing the same content), (2) reproducibility (the degree to
which different coders produce the same results when analyzing the same content), and (3)
accuracy (whether the text is classified according to a standard or norm [57]. Finally, [53]
emphasize that the scoring system is value loaded and depends on the prior knowledge
of coders/assessors of corporate reporting. They also add that a training workshop of
approximately 20 corporate reports (e.g., pilot study) is necessary to achieve accurate scores
of reporting quality.

2.4. Measures of Assessing Reporting Quality

As the main objective of this research is to investigate the quantity and quality of
corporate ACD, it is essential to review the common disclosure measures developed and
used in the academic literature (e.g., [19,30,32,34,43,48,59,66,68,69,72]). As stated above,
these measures are designed to scrutinize the non-financial, mostly textual, elements of
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corporate reporting, usually analyzing and comparing the annual report of companies.
Such assessment of reporting quality has primarily been conducted based on quantity or a
checklist of themes/items or topics that seek to capture the volume and variety of corporate
disclosure features. Much of the corporate disclosure literature has assessed corporate
disclosure based on the volume of disclosure and the number of disclosed themes. There
can be no quality without a level of quantity, but it is clear that a higher volume does not
necessarily mean more meaningful content.

Studies have adopted the traditional approaches of content analysis (i.e., volumet-
ric and interpretative) and scoring methods (i.e., unweighted and weighted disclosure
index) (see, [27,30,31,34,35,66,68,73]) to the corporate reporting context. For instance, Mich-
elon et al. (2015) assessed the quality of corporate disclosure using the quality model
adopted by [35] to capture the quantity of information disclosed and the ‘richness’ of its
content. This richness captures many quantitative and qualitative features in a specific type
of disclosure. A further instance would be [19] assessing the quality of corporate disclosure
using a scoring method with a minimum score of zero and a maximum of four, with zero for
no disclosure and four being used for “truly extraordinary disclosures” (page 204). More
recently, [31] developed a multidimensional quality model (MQM) to assess the quality
of environmental disclosure and capture a broader set of assumed quality proxies (for
example, high-level content, credibility, and communication of environmental disclosure).

We consider these metrics developed in the relatively well-researched reporting sub-
category of environmental reporting and seek to apply them to ACD, a sub-category that
has attracted much less research interest and a reporting segment where volume is much
reduced compared to environmental issues. We categorize the different approaches to
the assessment of corporate reporting into two groups: unidimensional measures and
multidimensional measures. These are presented below in Section 3.3.

To conclude, previous academic literature has paid considerable attention to corpo-
rate sustainability and performance practices (e.g., [18,30,34,37,74,75]). Within sustain-
ability reporting analysis, a few academic studies have addressed several ACD matters
(e.g., [1,2,65,66,68,69,72,76]). These studies assessed both the quantity and quality of ACD
practices using self-developed indexes and disclosure checklists based on sustainability
reporting guidelines such as the Global Reporting Initiative (GRI) and Transparency Inter-
national (TI) (see, [6,66,77], for example). Further research is needed to assess the response
of companies to the pressure of regulation and international guidance mandating or en-
couraging them to disclose their anti-corruption practices. Hence, the current research
aims to reduce this gap by addressing the research questions stated above. We develop a
quality disclosure index and then, by applying metrics from the environmental accounting
field to ACD reporting, seek to assess the merit of these metrics in this field firstly and,
secondly, seek to use them to assess the impact of the UK Bribery Act 2010, on the quantity
and quality of ACD practices of the large UK domiciled extractive companies.

3. Research Methodology

3.1. Research Sample

Our sample comprises the extractive firms listed in the UK FTSE 100 from 2003 to
2019. The FTSE 100 is one of the globe’s best-known stock market indices and includes the
largest 100 firms with a main listing on the London Stock Exchange. The UK is a suitable
country for such an analysis as it has relatively high levels of CSR reporting practices [73].
As stated above, the extractive industry is a suitable purposive sample as it is one of several
industries where the potential for corruption is seen to be high and, therefore, would
be an appropriate subject for companies to address. We collected annual reports for the
companies below for the time in the sample period that they were in the FTSE 100, an index
re-assessed every three months. The sample period covers a good number of years pre and
post the introduction of the UK Bribery Act. This sample included 10 companies, detailed
in the table below, though not all firms could be included for all years of the study due to
changes of domicile and for periods when they were not in the FTSE 100 index. Glencore is
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deemed to be a continuation of Xstrata, a predecessor company. The sample is presented in
Table 1.

Table 1. Companies included in the study.

Company Subsector Founded Years in Study
Market Cap

(Oct 2020) (£Billion))
Key Countries of Operation

BP Oil and Gas 1908 17 (2003–2019) 54.340 B UK/70 countries worldwide

Anglo
American Metals and Mining 1917 17 (2003–2019) 33.962 B South Africa/15 countries

Rio Tinto Metals and Mining 1873 17 (2003–2019) 93.758 B Australia/35 countries

Shell Oil and Gas 1907 17 (2003–2019) 100.464 B Netherlands/More than
70 countries

Antofagasta Metals and Mining 1888 16 (2004–2019) 14.231 B Chile and the United States

Evraz Steel 1992 9 (2011–2019) 7.325 B Russian Federation, US, Canada,
Czech Republic, Kazakhstan

Fresnillo Metals and Mining 2008 12 (2008–2019) 7.929 B Mexico

BHP Metals and Mining 1885 17 (2003–2019) 159.591 B Australia/20 countries

Polymetal Metals and Mining 1998 9 (2011–2019) 7.842 B Russia, Kazakhstan, Armenia

Glencore Metals and Mining 1974 17 (2003–2019) 33.297 B Switzerland/19 countries

Notes: Market Cap Market Capitalisation; B Billion.

3.2. Research Method: Content Analysis of Extractive Firms’ Annual Reports

This research investigates whether the unidimensional and multidimensional mea-
sures of reporting quality developed and used in the environmental reporting literature
(e.g., [19,30,34,35,59]) are suitable for assessing the quality of ACD. Data were collected
from corporate annual reports published by these ten UK extractive companies listed on
the UK FTSE 100 for the period 2003 to 2019, a total count of 148 reports. The research
sought to follow the approach of [57]. To recognize ACD content in the annual reports,
26 issues or items (detailed in Appendix A) were identified and organized into 6 categories.
These were taken from items directly mentioned in the Bribery Act and/or recommended
by TI, GRI, World Bank (WB), and Nation Combat Against Corruption (UNCAC).

The ‘recording unit’ for measuring the quantity of ACD was defined as the number
of words. This recording unit includes the limitations of other recording units, such as
sentences, lines, and pages, and considers both narrative and non-narrative disclosure,
such as graphs, tables, and pictures [31,50]. Given the low quantity of ACD relative to the
environmental content, words were chosen as fractions of pages, which is hard to measure
and dependent on type size and requires decisions on whether the whole page is being con-
sidered or just the proportion of textual rather than a table or graphical content. Following
earlier research and a pilot study, the following words and phrases were searched for in
each of the 148 annual reports: ‘corruption’, ‘bribery’, ‘UK Bribery Act’, ‘OECD’, ‘UNCAC’,
‘EITI’, ‘fraud’, ‘payment facilitation’, ‘code of conduct’, ‘dismiss’, ‘terminate’, ‘training’,
‘zero tolerance’, ‘corrupt’, ‘bribe’, ‘code of ethics’, ‘donation’, ‘donate, ‘charity’, ‘charitable
donation’, ‘political donation’, ‘political contribution’. Each occurrence was checked, and a
decision was made as to whether the occasion was referring to ACD as opposed to another
disclosure topic. The number of words in the ACD sentences/paragraphs/sections was
collected and, as collected, were assessed for which of the 26 questions or issues that had
been identified within ACD were being addressed. Once identified as ACD, the words in
the relevant sentences were counted and assigned to one or more of the questions. Scoring
for each of the disclosure metrics was then carried out. The collection mechanism was
designed to avoid double counting of text that tackled more than one of the 26 issues whilst
still recognizing that each of the issues had been addressed.
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3.3. Metrics of Corporate Disclosure

The following metrics, see Table 2 and below, were chosen from a review by [30] of the
literature on environmental reporting measures. Some measures were not appropriate or
needed minor adjustments for ACD due to the relatively low volume of disclosure, the lack
of pictures and graphs, and the lack of or ambiguity of external assurance of this content.
The measures selected are detailed below. The table separates the unidimensional from the
multidimensional measures, and each measure is discussed below.

Table 2. Measures of assessing disclosure quality and quantity.

Unidimensional (Quantity) Measures Multidimensional (Quality) Measures

Standardized Quantity
Index (SQNI)

Scope Index (SCI)
Total Quality Index

(TQLI)
Weighted Quality Index

(ACHI)
Weighted Quality Index

(SHI)

Standardized quantity
(percentage of disclosure
compared to minimum

and maximum of
the sample)

Scope index (unweighted
themes): number of

anti-corruption themes
disclosed (percentage of
disclosed themes to the

maximum possible
number of themes in the

disclosure checklist)

Quantity, themes, and
richness of disclosure

[34] weighted index
(based on the richness of

themes disclosed)

[19] weighted index
(themes weighed based on

the richness of
disclosure content)

SQNIi = (wordsi –
min)/(max – min) SCIi = (1/ni) ∑dj

TQLIi = 1/2 (SQNIi +
RICHi)

ACHIi = Total quality
score/occurrence score SHIi = 1/ni ∑wjdj

See the text below for details on the equations.

3.3.1. Standardized Quantity Index (SQNI)

This metric measures the ACD word count from an annual report, subtracts the
lowest word count recorded in an annual report in the sample for that year, and then
divides this by the range in word count (largest less least) again for that sample year. This
metric is adjusted from page count due to the low level of ACD disclosure compared to
environmental disclosure.

3.3.2. Scope Index (SCI)

This metric counts the number of questions answered in a particular annual report
and compares this with the maximum possible number (all questions answered). In the
previous research, these were referred to as themes rather than questions. Because of the
low number of questions answered in many of the early years of the sample, in particular,
we also computed a second SCI index scored by categories answered. The questions were
grouped into six categories (see Appendix A), and each annual report was assessed based
on the number of categories where at least one question had been answered out of a
potential high score of all six. We refer to the question-based SCI as SCI-Q and the category
SCI as SCI-C.

3.3.3. Total Quality Index (TQLI)

This index was developed by [35,36] and then empirically tested by [73]. This mul-
tidimensional metric combines the SQNI score above, which measures relative quantity,
with a “richness” metric. As you see from the equation above, volume and “richness” are
equally weighted. “Richness” is the unweighted average of width and depth. Width is
taken as the number of questions addressed in an annual report divided by the maximum
score of 26 questions. For depth, each question is scored between 0 for no content and
4 for exceptional disclosure. Then these scores are summed before being divided by the
number of questions answered—giving an average question depth score for the report. 0
is recorded for no disclosure, 1 for a general description, 2 for a specific narrative, 3 for
quantitative information, whether financial or non-financial, and 4 for truly outstanding
depth of disclosure. Two authors independently undertook a sample to make sure there
was reasonable objectivity in this difficult judgement.

103



Sustainability 2023, 15, 5155

3.3.4. Weighted Quality Index (ACHI)

This index assesses the quality of disclosure from the questions answered, ignoring
the ones that are not covered in an annual report. Each question answer is scored 1 to 3,
with 3 for quantitative disclosures, 2 for specific information but without numbers, and 1
for general narrative.

3.3.5. Weighted Quality Index (SHI)

The SHI statistic combines both width (taking account of all questions) and depth
(scoring each addressed question between 0 and 4). Thus, with the reduced volumes of
anti-corruption disclosure, SHI is, in effect, the richness calculation for TQLI. The scoring
of 0 to 4 uses the same criteria per the TQLI index. One might argue that the SHI index is a
more logical version of the ACHI because a high score can no longer be obtained from just
answering one question very well but would need many questions answered reasonably.

3.3.6. Conclusions on Measures

Despite similar components, each of the above measures has its own calculative
approach and may or may not add insight. We may find that the reduced level of disclosure
as that of environmental reporting means their applicability is either enhanced or reduced
when applied to the ACD context. We now apply these metrics to our sample set of
annual reports.

4. Research Findings

This section first presents the descriptive statistics (Section 4.1) before addressing the
first research question (Section 4.2) and then the second research question (Section 4.3).

4.1. Descriptive Statistics

Following through with the methodology detailed in Section 3.1 above, we generated
a data set of word counts and questions answered by each company for each year. These
were then used to produce the more sophisticated metrics applied in Sections 4.2 and 4.3
below. Table 3 shows the word count for each company for each year, with averages for
each company at other times and across companies for each year. The word count is the
rawest statement of volume. Table 4 progresses this a little by asking how many questions,
out of the 26, were answered by each company for each year. A more granular examination
of the data shows that companies do not necessarily answer the same questions every
year, often with new questions being addressed and previously answered questions being
dropped. There are examples of repeat sentences from one year’s report to the next, but
this was not that common. One might assume that companies read and learn from each
other and may even feel compelled to match or beat each other on occasion (institutional
isomorphism), but this did not seem evident on any scale or with any continuing trend. In
Section 4.3, we will return to assess these statistics further.

Table 3. Descriptive statistics of the word count of sentences that address corruption content by the
company by year.

Number of
Words

Anglo
American

BP BHP Glencore RioTinto Shell Antofagasta Fresnillo Evraz Polymetal Average

2003 955 943 352 55 659 752 619

2004 725 1195 245 58 655 655 17 507

2005 438 782 318 58 307 230 360 356

2006 560 888 294 61 230 365 419 402

2007 763 227 188 64 575 428 256 357

2008 452 783 216 69 369 848 227 463 428
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Table 3. Cont.

Number of
Words

Anglo
American

BP BHP Glencore RioTinto Shell Antofagasta Fresnillo Evraz Polymetal Average

2009 914 827 318 73 558 247 331 184 432

2010 836 694 416 2089 808 356 552 954 838

2011 1831 2146 536 844 345 149 781 1123 219 686 866

2012 867 1696 1333 165 753 378 365 1241 632 1341 877

2013 1394 1312 2080 426 426 252 774 1997 1655 1618 1193

2014 944 1090 2617 356 387 232 1046 2285 2085 1148 1219

2015 2041 772 2471 398 220 359 752 1073 1420 1346 1085

2016 2138 771 1011 430 532 796 907 1200 2453 1349 1159

2017 1691 1159 1396 1071 802 1151 738 717 3166 930 1282

2018 1270 1166 1298 1712 674 1792 1117 1001 4729 1118 1588

2019 1730 835 1436 2885 361 1591 1620 1032 2210 912 1461

Average 1150 1017 972 636 509 622 641 1106 2063 1161 988

Table 4. Descriptive statistics of questions answered by the company by year.

Questions
Answered
(Max 26)

Anglo
American

BHP BP Glencore RioTinto Shell Antofagasta Fresnillo Evraz Polymetal Average

2003 4 3 4 2 4 4 3.5

2004 3 3 5 2 7 2 1 3.3

2005 3 4 7 2 5 3 2 3.7

2006 4 4 7 2 5 8 2 4.6

2007 4 3 4 2 6 11 2 4.6

2008 4 4 6 2 9 7 3 3 4.8

2009 6 4 6 2 8 4 3 5 4.8

2010 8 6 5 8 7 4 5 11 6.8

2011 13 9 15 6 5 3 13 13 3 11 9.1

2012 14 12 14 2 7 4 11 13 10 12 9.9

2013 14 13 16 2 6 4 13 13 8 12 10.1

2014 9 14 13 2 6 3 9 10 10 15 9.1

2015 13 12 9 2 2 5 12 4 4 14 7.7

2016 13 8 12 3 6 7 16 7 11 12 9.5

2017 15 12 17 13 7 13 17 5 13 14 12.6

2018 16 15 16 13 9 15 18 11 19 14 14.6

2019 14 17 11 16 4 12 17 7 16 14 12.8

Average 9.2 8.4 9.8 4.8 6.1 6.4 9.0 8.5 10.4 13.1 8.6

4.2. Research Question 1

This section presents the study findings related to the study’s first research question:
Can the deployment of reporting quality measures developed in the environmental report-
ing literature enhance our understanding and interpretation of corruption-reporting quality
and behavior? The unidimensional metrics will be considered first in Section 4.2.1 and the
multidimensional measure in Section 4.2.2, followed by a discussion in Section 4.2.3.
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First, we consider the unidimensional measures, SQNI and SCI, and apply them to
assess the anti-corruption disclosure over the 17-year period from 2003 to 2019.

4.2.1. Assessing ACD Using Unidimensional Metrics

Table 5 summarizes the findings for the entire period. Table 6 shows the mean, median,
standard deviation, minimum and maximum values of SQNI and SCI question-based and
SCI category-based for each company over the sample period.

Table 5. Mean values of the uni-dimensional measures of disclosure.

Observations SQNI SCI-Q SCI-C

Mean 148 39.6% 0.31 0.54

Stdev 148 32.8% 0.19 0.31

Min 148 0.0% 0.04 0.17

Max 148 100.0% 0.69 1.00
Note: SQNI = standardized quantity index; SCI is the scope index, the number of anti-corruption themes disclosed
(percentage of disclosed themes to the maximum possible number of themes in the disclosure checklist). This
is worked out first with a “theme” being defined more narrowly as a question (SCI-Question) and then more
broadly as a category (SCI-Category).

Table 6. Descriptive statistics of uni-dimensional metrics for each extractive company across sam-
ple years.

SQNI SCI—Questions Based SCI—Category Based

Company
No of
Years

Min Max Mean
Std.
Dev

Min Max Mean
Std.
Dev

Min Max Mean
Std.
Dev

Anglo
American 17 14.7% 100.0% 61.5% 26.5% 0.12 0.62 0.36 0.19 0.17 1.00 0.65 0.35

BHP 17 3.5% 100.0% 40.9% 32.1% 0.12 0.65 0.32 0.19 0.17 1.00 0.44 0.31

BP 17 12.1% 100.0% 59.2% 38.6% 0.15 0.65 0.37 0.18 0.17 1.00 0.61 0.31

Glencore 17 0.0% 100.0% 17.7% 32.5% 0.08 0.62 0.19 0.18 0.17 1.00 0.39 0.28

RioTinto 17 0.0% 73.1% 26.1% 25.0% 0.08 0.35 0.23 0.07 0.17 0.67 0.41 0.19

Shell 17 0.0% 100.0% 29.2% 29.0% 0.08 0.62 0.25 0.16 0.17 1.00 0.39 0.28

Antofagasta 16 0.0% 49.9% 24.4% 14.5% 0.04 0.69 0.35 0.24 0.17 1.00 0.60 0.39

Fresnillo 12 0.0% 95.5% 42.5% 29.8% 0.12 0.69 0.41 0.20 0.17 1.00 0.63 0.26

Evraz 9 3.5% 100.0% 68.3% 33.6% 0.12 0.50 0.31 0.13 0.17 1.00 0.72 0.31

Polymetal 9 8.7% 76.8% 39.3% 25.0% 0.42 0.54 0.50 0.04 0.67 1.00 0.81 0.10

SQNI

Table 5 gives the mean value of SQNI for the entire sample, 39.6%, and the standard
deviation of 32.8%, with minimum and maximum values of 0.0 and 1.0, respectively. Where
0.0 represents the company with the minimum number of words in ACD in a particular
year, and 1.0 represents the company with the maximum. The calculation of SQNI on an
annual basis means there will be a 0.0 and a 1.0 every year, with all other scores in between.
The mean of 39.6% suggests that the average anti-corruption word count is somewhat
nearer to the minimum disclosure for the year than the maximum. Table 6 shows that the
company with the highest mean value of SQNI is Evraz, with 69%, followed by Anglo
American with a score of 61.5%, and the lowest is Glencore, with 17.7%, closely followed
by Antofagasta and Rio Tinto.

Figure 1 shows a remarkably volatile SQNI journey for each company over time. As
we have discussed, SQNI is a relative measure, so one company will always score 100% and
another 0%, even if the overall level of reporting is rising. Figure 1 also suggests that over
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the last few years, more companies have bunched towards the bottom end of the graph,
suggesting the highest performer in that year is more of an outlier than the lowest. Figure 2
confirms this with later year average scores being as low as 25%—the average reporter only
includes a quarter of the words of the one with the highest word count.

 

Figure 1. SQNI trend by each company over time.

 

Figure 2. SQNI average trend over time.

Figure 2 confirms this, with the average SQNI score being below 0.5 in all but two
years of the sample period.
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SCI

You will recall that SCI measures the number of answers as a proportion of the total
possible. This presents a picture not of relative disclosure, such as SQNI (the best company
is 1, the worst company is 0), but of actual disclosure (1 is all questions or categories covered,
0 is no questions or categories covered). This metric is presented in two ways, firstly, the
number of questions answered (a proportion of 26), and secondly, the number of categories
where at least one question was addressed (a proportion of 6). Table 5 shows that the mean
of SCI-question-based for the entire period is 0.31, while the highest score is 0.69 and the
lowest is 0.04. For SCI-category-based, the highest score was 1, a company addressing
all categories in an annual report, and the lowest at 0, no categories, and therefore, no
questions addressed.

Table 6 also shows the question-based and category-based measures of the sample
for the SCI metric. Answering one question would give a score of 1/26 for SCI-Q, but
a score of 1/6 for SCI-C as one of the six categories would have been addressed; hence,
SCI-C will always be higher. The minimum scores in Table 5 in both versions of the metric
represent just one question or category being addressed; the maximum implies that, at best,
18 of the 26 questions were answered, though SCI-C tells us that on the best occasions, all
categories were covered. The mean value of SCI-C suggests that, on average, just over half
the categories were addressed, but SCI-Q shows that around a third of the questions were
the mean proportion of questions tackled.

Table 6 shows that the company with the highest mean value of SCI-Q is Polymetal
with 0.50, followed by Fresnillo with a score of 0.41, and the lowest is Glencore with 0.19,
closely followed by Rio Tinto and Shell. SCI-C also has Polymetal as the highest reporter
with a score of 0.81, with Evraz in second place with 0.72. Glencore and Shell tie on 0.39
for the lowest mean number of questions answered, followed by Rio Tinto. Polymetal and
Evraz joined the FTSE100 part way through the sample period, which probably enhances
their average, as the descriptive statistics show generally higher word count and questions
answered in later years. There appears to be some consistency between SCI-Q and SCI-C in
assessing the highest and lowest reporters.

Figures 3 and 4 both tell a visual story of rising questions and categories tackled
with a visual jump for some companies in 2010/2011. However, this is not true of all
companies, with Rio Tinto being close to the bottom of the graph at all times, whilst
Glencore shows a dramatic improvement in reporting breadth in the last three years. The
volatility of questions and categories tackled by each company shows that there is, it seems,
a reconsideration of what to report in many years, with increased reporting sometimes
followed by a reduction, which is perhaps a little surprising. One might have assumed that
once a company had begun answering a question, then it would continue to do so. Figure 5
compares the average corporate score for each year for the two methods of calculation;
both show a rising trend though not consistently.
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Figure 3. SCI-question-based by company for each sample year.

 

Figure 4. SCI-category-based by company for each sample year.
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Figure 5. Average SCI-Q and SCI-C score by year.

4.2.2. Statistical Results of Multi-Dimensional Measures for UK Extractive Companies

The discussion now moves on to the more complex measures that seek to combine
more than one dimension of “quality.” ACHI will be considered first, then SHI, and finally
TQLI. Again, three tables are presented of the overall and detailed scores for these three
metrics. Table 7 gives the overall statistics across the sample; Table 8 the overall statistics
for the individual companies over the sample period; and Table 9 the year-by-year scores
for the companies.

Table 7. Mean values of the multi-dimensional metrics of disclosure.

Obs TQLI ACHI SHI

Mean 148 0.496 1.92 0.60

Stdev 148 0.276 0.37 0.36

Min 148 0.058 1.00 0.08

Max 148 1.173 3.00 1.73
Note. TQLI: total quality index, ACHI: [34] Index, SHI: [32] Index.

Table 8. Descriptive statistics: Multi-dimensional metrics for the entire sample across years.

TQLI ACHI SHI

Company No of Years Min Max Mean Std. Dev Min Max Mean Std. Dev Min Max Mean Std. Dev

Anglo
American 17 0.35 0.86 0.63 0.18 1.38 2.33 1.85 0.23 0.23 1.27 0.65 0.37

BHP 17 0.20 0.96 0.52 0.29 1.69 2.25 1.98 0.17 0.23 1.27 0.63 0.37

BP 17 0.25 1.02 0.70 0.22 1.69 2.53 2.11 0.26 0.27 1.73 0.81 0.41

Glencore 17 0.06 1.04 0.27 0.31 1.00 2.50 2.03 0.51 0.08 1.08 0.37 0.36

RioTinto 17 0.06 0.62 0.33 0.17 1.17 2.17 1.75 0.37 0.12 0.69 0.41 0.15

Shell 17 0.10 0.75 0.39 0.24 1.00 2.50 1.93 0.33 0.08 1.23 0.49 0.33

Antofagasta 16 0.06 0.85 0.42 0.20 1.31 3.00 2.04 0.54 0.08 1.19 0.59 0.37

Fresnillo 12 0.17 0.85 0.47 0.23 1.00 2.33 1.68 0.35 0.27 0.88 0.52 0.22

Evraz 9 0.13 1.17 0.73 0.35 1.38 2.25 1.85 0.30 0.23 1.35 0.77 0.42

Polymetal 9 0.54 0.81 0.67 0.10 1.67 2.07 1.88 0.15 0.77 1.19 0.94 0.14
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Table 9. Summary of results of multi-dimensional metrics for the entire sample across years.

Dimensions 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

TLQI

Anglo American 0.63 0.44 0.38 0.46 0.65 0.38 0.67 0.35 0.84 0.69 0.83 0.48 0.83 0.86 0.78 0.71 0.81

BHP 0.28 0.21 0.35 0.29 0.20 0.27 0.30 0.23 0.42 0.79 0.92 0.96 0.94 0.43 0.70 0.71 0.85

BP 0.67 0.71 0.81 0.83 0.25 0.71 0.70 0.33 1.02 1.02 0.83 0.62 0.47 0.58 0.96 0.85 0.57

Glencore 0.10 0.11 0.10 0.10 0.10 0.10 0.10 0.83 0.35 0.12 0.12 0.06 0.08 0.10 0.61 0.65 1.04

RioTinto 0.49 0.50 0.36 0.29 0.62 0.44 0.62 0.42 0.24 0.44 0.18 0.17 0.06 0.16 0.19 0.35 0.15

Shell 0.54 0.31 0.25 0.53 0.70 0.75 0.26 0.19 0.12 0.22 0.13 0.10 0.22 0.30 0.59 0.75 0.71

Antofagasta 0.06 0.30 0.31 0.18 0.26 0.31 0.25 0.49 0.53 0.62 0.42 0.50 0.62 0.49 0.52 0.85

Fresnillo 0.39 0.24 0.44 0.69 0.77 0.77 0.85 0.34 0.40 0.17 0.25 0.36

Evraz 0.13 0.42 0.60 0.73 0.44 0.94 1.12 1.17 0.98

Polymetal 0.56 0.81 0.76 0.79 0.71 0.63 0.54 0.59 0.61

ACHI

Anglo American 1.75 2.33 2.00 2.00 2.00 1.75 1.50 1.38 1.69 1.71 1.86 2.00 1.69 1.77 2.00 2.06 2.00

BHP 2.00 2.00 2.00 2.00 2.00 2.25 2.00 2.20 1.89 1.75 1.69 1.71 1.92 1.88 2.23 2.20 1.94

BP 2.25 2.20 2.29 2.43 1.75 2.17 2.17 2.40 1.86 1.93 1.69 1.77 2.00 2.00 2.53 2.38 2.09

Glencore 2.50 2.50 2.50 2.50 2.50 2.50 2.50 2.13 1.50 2.00 2.00 1.00 1.00 1.67 2.08 1.92 1.75

RioTinto 2.00 1.71 2.00 2.00 2.17 1.44 2.13 2.14 2.00 1.86 1.17 1.17 1.50 1.17 1.29 2.00 2.00

Shell 2.00 1.00 2.33 2.25 1.91 1.86 2.00 2.50 2.00 2.00 1.75 1.67 2.00 1.57 2.00 2.00 2.00

Antofagasta 3.00 2.50 2.50 2.50 2.67 2.67 2.00 1.31 2.18 1.92 1.44 1.67 1.63 1.47 1.33 1.82

Fresnillo 2.33 1.80 1.27 1.77 1.69 1.56 2.10 1.75 1.43 1.80 1.00 1.71

Evraz 2.00 1.40 1.38 1.80 2.25 1.77 2.13 1.94 2.00

Polymetal 2.00 1.83 1.67 2.07 1.71 1.75 1.86 2.00 2.00

SHI

Anglo American 0.27 0.27 0.23 0.31 0.31 0.27 0.35 0.42 0.85 0.92 1.04 0.65 0.85 0.88 1.15 1.27 1.08

BHP 0.23 0.23 0.35 0.31 0.23 0.35 0.31 0.42 0.65 0.81 0.85 0.92 0.88 0.58 1.12 1.27 1.27

BP 0.35 0.42 0.62 0.65 0.27 0.50 0.50 0.46 1.04 1.04 1.08 0.88 0.69 1.00 1.73 1.58 0.96

Glencore 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.65 0.35 0.23 0.15 0.08 0.08 0.19 1.08 1.04 1.08

RioTinto 0.31 0.46 0.38 0.38 0.50 0.50 0.65 0.58 0.38 0.50 0.27 0.27 0.12 0.27 0.35 0.69 0.31

Shell 0.31 0.08 0.27 0.69 0.88 0.50 0.31 0.38 0.23 0.31 0.27 0.19 0.38 0.42 1.00 1.23 0.92

Antofagasta 0.12 0.19 0.19 0.08 0.31 0.31 0.38 0.65 0.92 0.96 0.50 0.77 1.00 0.96 0.92 1.19

Fresnillo 0.27 0.35 0.54 0.88 0.85 0.58 0.85 0.31 0.42 0.35 0.42 0.46

Evraz 0.23 0.54 0.42 0.69 0.35 0.88 1.23 1.35 1.23

Polymetal 0.85 0.85 0.77 1.19 0.92 0.81 1.00 1.08 1.00

Corporate Anti-Corruption Disclosure Findings (ACHI)

You will recall that ACHI measures the average depth of answers to the questions that
the company has addressed in its report. The disclosure relating to a particular question is
assessed as 3 to 1, with quantitative and detailed information again being rated more highly
than qualitative and broad disclosure. Whilst this metric may tell us about the depth of
the questions addressed, it will tell us nothing about the proportion of questions that were
addressed. One question addressed well will lead to a metric of 3, whereas all 26 questions
addressed with just broad statements would score 1, or 25 questions addressed at level 3
will only lead to 2.88. Hence this is similar to SHI but has a maximum question score of 3
rather than 4 and only reports on answered questions.

Table 8 shows Fresnillo with the lowest average score for ACHI and BP the highest
at 2.11. This can be interpreted as BP generally answering questions that it chooses to
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address with some depth, whereas Rio Tinto, on average, answers with less quantitative
and less clear content. Table 9 shows a maximum of 3.0, which is Antofagasta in 2004,
where one question was answered well. The mean score for a company’s annual disclosure
is 1.94, which we will see is significantly higher than the SHI average as the divisor here is
just questions answered rather than total questions.

Figure 6 gives ACHI scores by the company over time. It is clear that there is no overall
trend to greater depth or a company that consistently outperforms or underperforms
compared to its peers. BP has the highest average of 2.11 whilst Fresnillo has the lowest
average of 1.68. Table 9 shows no clear trend as the scores for each company are considered
by year, and this is confirmed by Figure 7, which shows no rising trend and perhaps even a
declining one over time. Figure 7 also shows the average number of questions answered by
year, a clearly rising trend, yet ACHI does not reflect this.

 

Figure 6. ACHI scores by company by year.

It may be interesting to note the differences in the results of ACHI from previous
studies, even though they have focused on environmental issues and used different samples.
As noted above, the mean value of ACHI for this entire sample is 1.94; this is higher
than [34] mean value of ACHI among 198 US non-financial firms for the 1994 fiscal year,
which was about 0.67. The authors suggest that on a scale of 0 to 3, where 3 represents
quantitative disclosure of all significant environmental activities, on average, their sample
firms disclosed only qualitative information at best. This study found that companies
disclosed specific qualitative information, in line with [30], where the mean was about 2.8,
higher than that of [34]. The level of these scores may be linked to the timing of the profile
raising of the issues concerned, with anti-corruption disclosure calls from the UN (UN,
2003) and others having a series of legal and non-legal interventions from the early 2000s.
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Figure 7. A comparison of the average ACHI score by year with the average number of questions
answered by year.

Corporate Anti-Corruption Disclosure Findings (SHI)

SHI seeks to assess the depth and breadth of corporate response. Each question is
assessed on a scale of 0–4, with 0 being no coverage and 4 being very high-level coverage.
The SHI scores quantitative disclosure scores higher than qualitative. The sum of the scores
across the questions is then divided by the total answered question count, meaning a
minimum score of 0 would imply no questions have been answered, and a maximum score
of 4 would mean every question answered had been answered well. From a total score of
2, it would be impossible to separate the company that had answered every question in a
manner that was marked a 2 from a company that had only answered half the questions
but had also scored a two on each of them.

Table 7 shows that the maximum score is 1.73 for SHI, with the mean being 0.60.
Table 8 shows Glencore to be the lowest reporter of this metric over the sample period
registering just 0.37, with Polymetal top on 0.94. Table 9 shows the scores by the company
over time, and an overall rising trend is confirmed by Figure 8. However, as with previous
measures, there are laggards as well as some years where companies decide to reduce their
reporting of anti-corruption details. Nevertheless, Figure 9 shows a rising, if inconsistent,
trend of the average score over time with 2010, the date of the UK corruption act, coinciding
with a rise in disclosure, although there is a further greater rise in 2017.

In the study by [32] of environmental issues with a sample of 32 New Zealand com-
panies for the fiscal year 2010–2011, their reported mean value of SHI was 0.681, which is
broadly comparable with the average shown in this study (Table 7).
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Figure 8. SHI company trends over time.

 

Figure 9. SHI average disclosure trend over time.

Corporate Anti-Corruption Disclosure Findings (TQLI)

TQLI is the most complicated of the metrics being examined in this paper. As explained
before, the measure is an average of two components—the first part is the SQNI measure
above (word count as a relative score across the sample companies by year), and the second
is “richness,” which means width and depth. The SHI statistic combines both width (taking
account of all questions) and depth (scoring each addressed question between 0 and 3), so
with the reduced volumes of anti-corruption disclosure, SHI is chosen as a proxy for the
original richness calculation.
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The theoretical minimum score for TQLI is 0, and the maximum is 2 (the average of a
1 on SQNI and 3 on SHI). Table 7 shows the minimum score is just 0.06 (for Rio Tinto in
2015, see Table 9), while the highest score is 1.173 (for Evraz in 2018), while the mean is
0.496 (Table 7). Table 8 shows Glencore to have the lowest average TQLI metric through
the sample period (0.273), followed by Rio Tinto; Evraz has the highest average, followed
by BP. Figure 10 does not show any visual overall trend, and the presentation of the data in
Figure 10 would appear to show a rising variation more than any rising average over time.

 

Figure 10. TQLI scores by company by year.

As we have seen, TQLI is made up of two components, with the quantity dimension
(number of words) being relative across firms and representing 50% of the metric [59]. The
overall TQLI with this revised approach is still reasonably similar to that of [35]. The SQNI
calculation mitigates against showing any improvement of reporting over time as every
year will have scores between 0 and 1 from the structure of the calculation. Figures 11
and 12 seek to address this through an alternative calculation of SQNI ranking across all
years for all companies. Hence, the maximum score of 1 and minimum score of 0 occur
only once throughout the sample period. This enables rising or falling scores over time to
be represented in the TQLI calculation. The change this produces in Figure 11 is indeed
a growth in the metric and the perceived reporting quality over the sample. Figure 12
shows this change in calculation results in SHI becoming a more consistent proportion of
the overall TQLI score over time.
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Figure 11. Average TQLI score by year using alternative SQNI component calculations.

Figure 12. The proportion of TQLI derived from SHI with the alternate AQNI calculations.

4.2.3. Overview of Corporate Metric Results and Meaning

The discussion above has investigated the application of metrics used in the more
expansive environmental disclosure field to the narrower, in reporting terms at least, of
anti-corruption disclosure. The metrics differ from each other in a number of ways and
hence, by design or default, seek to inform on slightly different issues or questions. SQNI,
using the main calculation above, seeks relative disclosure by word count for each year
without any clear concern for change over time. Other measures seek to inform on the
number and/or depth of questions/categories answered and therefore can inform on not
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just relative performance between companies over one year but over time too. TQLI seeks
to combine SQNI with a depth of questions answered measure to give a broader assessment
of quality across companies and over time.

In this section, the relative performance or ranking of the companies across the mea-
sures is considered, and this follows Helfaya and Whittington (2019, Table 7, page 537).
Table 10 seeks to rank the best to worst disclosers according to each measure and, finally, a
rough overall average score over the measures together. The three top performers for each
column are highlighted in green, whilst the bottom three are shown in red. This shows a
fairly consistent ranking for the companies at the bottom of the rankings whilst slightly
more diversity at the top.

Table 10. Rank (Top 1, bottom 10) of companies by measure across the total sample period.

Total Period SQNI SCI-Q SCI-Cat SHI ACHI TQLI Overall

Anglo American 2 4 3 4 7 4 4

BHP 5 6 7 5 4 5 5

BP 3 3 5 2 1 2 1

Glencore 10 10 9 10 3 10 9

RioTinto 8 9 8 9 9 9 9

Shell 7 8 9 8 5 8 8

Antofagasta 9 5 6 6 2 7 6

Fresnillo 4 7 4 7 10 6 7

Evraz 1 2 2 3 8 1 2

Polymetal 6 1 1 1 6 3 3

As mentioned throughout, some sample companies have not been part of the FTSE100
for the entire sample period. From 2011 all companies were part of the FTSE100, so Table 11
shows the same measures, but just for the final nine years of the sample period. If there
is a rising trend or a discontinuity in disclosure following the 2010 Corruption Act, then
it would be more reasonable to compare all companies across the same timeframes. The
four companies at the base of the table are those with the restricted, later data; it is clear
that Evraz and Polymetal, in particular, are now in the middle of the sample companies
rather than towards the top. There would seem quite notable consistency with BP, Anglo
American, and BP regularly at the top and Shell, Glencore, and Rio Tinto having the least
disclosure, however, defined. Shell’s ACHI score is the one major outlier to this last point;
ACHI measures only the depth of questions answered with no concern for breadth, so one
might conclude that Shell answers a few questions to some depth with few words (SQNI).

For each metric, the average scores across the sample companies were ranked by year
from 1 (highest) to 17 (lowest). For example, 2003 has the highest rank for SQNI, 2018 is
the lowest ranked, while SCI-Q ranks 2018 as the highest quality year, and 2003 is 16th
out of our 17 sample years. The ranks were then compared across the metrics to see if one
metric has significant power to explain or predict the level of another. The Spearman test
was used for this as it requires fewer assumptions about the data and its structure. This is
presented in Table 12. The two SCI variants were found to be highly correlated and also
highly correlated with TQLI and SHI. The level of significance of each of these relationships
is over 99%. It would be reasonable to assume that, in this context, little would be gained
from working out more than one of these metrics. Intriguingly, ACHI, which assesses
the depth of the questions answered, correlates negatively at 95% with all the above four
metrics. This means that ACHI’s interpretation of quality in anti-corruption reporting is
opposite to that of the four nested metrics. Building on the previous discussion, it would
seem that the increasing range of questions addressed comes at the cost of depth. SQNI has
no significant positive or negative correlation with the other measures.
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Table 11. Rank (Top 1, bottom 10) of companies by measure across 2011-2019.

2011–2019 SQNI SCI-Q SCI-Cat SHI ACHI TQLI Overall

Anglo American 3 2 1 2 5 2 2

BHP 2 5 7 4 2 3 3

BP 5 2 3 1 1 1 1

Glencore 8 9 8 9 7 9 9

RioTinto 10 10 10 10 10 10 10

Shell 9 8 9 8 3 8 8

Antofagasta 7 1 1 5 9 6 6

Fresnillo 4 7 6 7 8 7 7

Evraz 1 6 5 6 6 4 5

Polymetal 6 4 4 3 4 5 4

Table 12. Spearman correlations comparing environmental reporting measure consistency over the
sample period.

SQNI SCI-Q SCI-C ACHI SHI TQLI (Revised)

SQNI 1.000

SCI-Q −0.283 1.000

SCI-C −0.316 0.966 ** 1.000

ACHI 0.130 −0.673 * −0.706 * 1.000

SHI −0.348 0.983 ** 0.961 ** −0.659 * 1.000

TQLI −0.039 0.907 ** 0.895 ** −0.650 * 0.902 ** 1.000
** significant at the 99% level for the two-tailed test, * significant at the 95% level for the two-tailed test.

4.3. Research Question 2

Our second research question considered the evaluation of the impact of the introduc-
tion of legislation, framed as: Does the use of these metrics provide consistent evidence
that corporate ACD has responded to the introduction of the UK Bribery Act?

From the raw descriptive statistics tables (Tables 3 and 4), the average disclosure
volume by companies for each year can be observed. The figure below shows this infor-
mation graphically. Several observations can be made of this quantity graph. Firstly, the
two metrics seem to closely follow each other, so more words are usually more questions
answered rather than just longer answers. Secondly, there is a rising trend, but this is
not consistent or uniform, as the company data in Tables 3 and 4 also demonstrates at
the individual company level. Thirdly and looking more carefully, before 2010, the year
of the Bribery Act, the graph seems fairly flat, but from 2010 onwards, there appears to
be a jump that has continued as a somewhat inconsistent trend. This would suggest the
Bribery Act may have had a positive response which companies continued to build on
over the following years. Other initiatives from TI, GRI, etc., may also have impacted this
positive trend.

We also considered the variation in mean values for significant differences splitting
the sample into the years before the Bribery Act and the years after its introduction. Hence,
the sample was split into two groups: 2003 to 2010, before the law was introduced, with 58
annual reports, 2011 and 2019, after the Bribery Act, with 90 annual reports. T-tests were
conducted to compare the means of the corporate anti-corruption scores between the two
groups. The results (Table 13) show a significant difference in the means of corporate anti-
corruption disclosure scores at a 1% level for each of the measures except SQNI and ACHI.
We have already noted that the design of SQNI means it does not provide a time trend.
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Table 13. Two-sample t-test before and after the UK Bribery Act 2010.

Measure Before/After N Mean Std. Deviation Significance Equal Var?

SQNI
0 58 0.425 0.334

1 90 0.375 0.323 0.755 Yes

SCI-Q
0 58 0.174 0.088

1 90 0.405 0.174 0.000 *** NO

SCI-C
0 58 0.275 0.169

1 90 0.712 0.262 0.000 *** NO

SHI
0 58 0.354 0.164

1 90 0.753 0.369 0.000 *** NO

ACHI
0 58 2.12 0.368

1 90 1.79 0.301 0.153 Yes

TQLI
0 58 0.390 0.214

1 90 0.565 0.289 0.008 *** NO
*** Significance levels—1%.

Of the six metrics applied, four, SCI-Q, SCI-C, SHI, and TQLI, showed a high level
of difference between findings before and after 2010. These four measures, all with a 1%
significance, show a clear change and increase in how the measure assesses the quality
of anti-corruption reporting after 2010. Interestingly not only are the means significantly
higher for these four measures after 2010, but the variances are also significantly higher
variances following 2010. ACHI measures the depth of reporting rather than the breadth,
only assessing the depth of questions actually answered. From the tables and graphs above,
particularly Figure 7, we have already found that the breadth of questions addressed within
anti-corruption reporting is the reason for the rise in “quality” and that it seems the depth
of content for questions addressed have either stayed the same or even declined.

5. Discussion and Conclusions

Overall, it seems that there are some differences in the findings of this study compared
to previous studies. For example, the differences in ACHI results across previous studies,
particularly studies that focused on environmental issues, are worth noting. This study
found that the mean ACHI score for its sample is 1.94, which is higher than the mean
ACHI score of 0.67 for 198 US non-financial firms in the 1994 fiscal year from [34] study.
Authors [34] suggested that their sample firms only disclosed qualitative information at
best, while this study found that companies, on occasion, provided specific qualitative
information. The mean ACHI score of 1.94 in this study is more comparable to the mean
ACHI value of 2.8 from the [30] study, which is higher than that of [34]. The differences
in ACHI scores across studies may be due to the timing of profile-raising of the issues
concerned. For instance, since the early 2000s, calls for anti-corruption disclosure from the
UN and other entities have resulted in legal and non-legal interventions that may have led
to higher levels of disclosure in this study compared to the study by [34]. Additionally,
Ref. [32] study on environmental issues, which analyzed a sample of 32 New Zealand
companies for the fiscal year 2010–2011, reported a mean SHI value of 0.681, which is
comparable to the average ACHI score in this study (Table 7). There are many differences
between environmental and corruption reporting, as well as the sample being from differing
countries, sectors, and timeframes, so there is no reason to expect similar results to the
previous studies. We have addressed two research questions.

The first considered the applicability of quality metrics used in the environmental
accounting literature to ACD, where disclosure is of significantly lower volume. Table 12
shows a high correlation between four of these measures (SCI-Q, SCI-C, SHI, and TQLI),
with SQNI giving a different interpretation of relative quality and ACHI being somewhat
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closer to the results from the nested four metrics. SCI-C would require the least data collec-
tion and avoid the more subjective assessment of the quality of answers needed by TQLI
and SHI. Thus, if a reader were concerned about ranking the companies’ reporting, then
SCI-C would seem the most efficient choice. Table 4 and Figure 4 also show inconsistency
in corporate reporting, with companies deciding to reduce ACD in some years and increase
it in others, so the corporate-ranking-focused reader could not rely on continuing levels of
reporting from a company. If a reader were concerned with reporting across the sector, then
the metric recommendation is a little different. Whilst Figure 5 (both SCI metrics), Figure 9
(SHI), and Figure 11 (TQLI) show a rising trend in ACD across the sector over time, SQNI
(Figure 2) reveals a trend for more companies to be closer to the lowest volume reporter
than the highest. Figure 7 (ACHI versus questions answered) suggests the potential declin-
ing depth of answers across the sector whilst the number of questions answered has clearly
risen. Assessment of quality and relevant metrics can depend on the precise nature of the
question asked and the purpose of the person or organization investigating the reporting.
Even metrics that appear poor at one task might be able to provide additional insights
when used carefully. It is hard to discern any general trend of companies following each
other in a deliberate way. The number of questions answered in each of the 148 annual
reports correlates negatively with the average depth of answers at a significant level (see
Table 12), showing that perceiving a need to answer more questions seems linked to less
detailed responses. This is effectively a component analysis of SHI, with the rising number
of questions addressed in a report mitigated to a degree by their decline in depth.

The second research question addressed the impact on reporting of the introduction
of the UK Bribery Act of 2010. Figure 13 shows a step change from 2010 with a generally
rising trend in both word count and questions answered since that point. Table 13 shows
the four metrics that were mutually supportive in tracking company trends across the
sample period and also support reporting after the Act being significantly greater than
before. Neither ACHI nor SQNI is significant, with SQNI suggesting that reporting has
actually reduced. The findings from research question 1 give us confidence in SCI-Q, SCI-C,
SHI, and TQLI, providing useful information on the level of company ACD reporting
year by year, enabling us to conclude that the reporting of corruption issues has increased
since the Act. However, as with question 1, the finding that this is primarily about the
increased breadth of answers (more questions addressed) rather than deeper answers to
each question might disappoint some annual readers. The Act, then, may have triggered an
awareness of more areas to cover, but this seems to be matched with opportunism to reduce
depth or reluctance to add yet more pages to the annual report or to, perhaps, “unbalance”
the relative content across different issues. Moreover, whilst the timing of the change in
reporting fits with the introduction of the Act, we need to be cautious in assuming the Act
was the only driver of this change. Non-governmental organizations have also introduced
and regularly revised calls for reporting over this timeframe, and pressures to respond
to events might also drive corporate behavior. Table 11 shows that our four generally
preferred metrics rank the best and worst reporters similarly in the post-Act period. It
would be interesting to consider why the Act might lead to more of a response from some
companies than others.

Without addressing the first research question, it would not have been possible to
consider the impact of the Act on ACD assessed by these metrics. Through examining
the two questions together, we can conclude that some metrics (SCI, SHI, and TQLI) are
more useful in assessing questions of company reporting depth, breadth, and quality and
that the same metrics are consistent in assessing the impact of an event, in this case, the
introduction of the Bribery Act. The applicability of these findings to alternative and
broader datasets is an important question for any study. The findings here are for the
ACD of the ten major extractive companies listed on the UK stock exchange from 2003 to
2019. Further studies could address other sectors, specifically those where corruption is
also perceived to be a major issue. Other governance settings would also be an interesting
comparison. The vagueness of the ACD reporting requirement of the 2006 Companies
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Act might not be matched by such a lack of clarity in other countries. Indeed, the style
and history of corporate reporting might also lead to other findings [3]. ACD is not the
only area of ESG reporting that might be examined in this way; modern slavery, gender
pay gaps, and community engagement are just three areas where this approach could be
applied, and it might then be clear whether the results here are robust across a broad range
of low disclosure topics in corporate reporting that are, nevertheless, important to specific
report readers and, more broadly, to those concerned with factors of reputational risk.

 

Figure 13. Volume of average company disclosure by year.
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Appendix A

Category Explanation Source

Category 1: Proportionate Procedure

1.1. Commitment to anti-corruption
Explores whether companies publicly
announced that anti-corruption is a
fundamental strategy for the company.

UK Bribery Act 2010
Transparency International
UNCAC

121



Sustainability 2023, 15, 5155

Category Explanation Source

1.2. Bribery and corruption; Bribery Act
and other relevant legislation

Aims to ensure that companies are also
committed to fighting corruption and
responding to the regulations.

UK Bribery Act 2010
Transparency International

1.3. Prohibition of facilitation payments

Facilitation payments are bribes under
section 1 of the Bribery Act as they
provide an advantage, usually a small
cash payment, to induce or reward a
person, usually a public official, to give
preferential treatment, or to refrain from
or perform a task improperly.

UK Bribery Act 2010
Transparency International

1.4. Effective internal anti-corruption
control system

Aims to explore whether the
anti-corruption program that takes place
is under control and is monitored by a
strong internal control system to ensure
its effectiveness.

UK Bribery Act 2010
Transparency International

1.5. Charitable donations

Charitable donations carry risks; they can
be a conduit for corrupt payments. For
example, a government official in
negotiations with a business may disclose
that they are on the board of a charitable
organization and request a donation to be
made to the charity, or a charity could be
connected to a political party or a person
with a decision-making function.
Therefore, this item ensures that
companies disclose their charitable
donations.

UK Bribery Act 2010
Transparency International

1.6. Political donations

Expenditures, cash or in kind, made
directly or indirectly to a political party
or its local branches, elected officials, or
political candidates. Therefore, such
donations may lead to obtaining an
improper business benefit, such as
winning a public contract or securing
changes to laws or regulations.

UK Bribery Act 2010
Transparency International

1.7. Prohibition of all forms of corruption,
e.g., offering or receiving gifts, hospitality,
or expenses

In the GRI Standards, ‘corruption
includes practices such as bribery,
facilitation payments, fraud, extortion,
collusion, and money laundering. It also
includes an offer or receipt of any gift,
loan, fee, reward, or other advantage to
or from any person as an inducement to
do something that is dishonest, illegal, or
a breach of trust in the conduct of the
enterprise’s businesses.’

UK Bribery Act 2010
Transparency International
GRI

1.8. Violations related to bribery and
corruption

Requires companies to disclose any
violations generated from corruption acts.

UK Bribery Act 2010
Transparency International

1.9. Disclosure of ethical codes of conduct

Aims to ensure that companies are
compliant with applying ethical/conduct
codes to ensure their adherence to the
external codes.

Transparency International

1.10. Payments made to and received by
governments based on EITI

Oil, gas, and mining companies, under
the UK rules and as EITI members, are
obligated to disclose any payments made
or received by host countries. This
ensures that such payment is not used for
bribery.

EITI
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Category Explanation Source

Category 2: Top-level Commitment

2.1. Zero tolerance of corruption

Company publicly ensures
anti-corruption based on a policy of zero
tolerance for corruption. The company
prohibits bribery and will not tolerate its
directors, management, employees, or
third parties related to the company
being involved with bribery, whether by
offering, promising, soliciting,
demanding, giving, or accepting bribes or
behaving corruptly while expecting a
bribe or an advantage.

UK Bribery Act 2010
Transparency International

2.2. Board and management are
overseeing the
anti-bribery/anticorruption and
program.

The board of directors or equivalent body
is responsible for overseeing the company
in which corruption/bribery is never
acceptable and for ensuring that there is
an effective design and implementation
of a program to counter corruption.

UK Bribery Act 2010
Transparency International
UNCAC
WB
OECD

2.3. Anti-corruption on the board agenda

Anti-corruption holds a place in the
board’s agenda, thus reflecting that the
company is seriously taking action
against corruption.

UK Bribery Act 2010

2.4. Consistent, relevant
anti-bribery/anti-corruption laws in all
relevant jurisdictions

Aims to ensure that companies are
compliant with all relevant laws,
including relevant anti-corruption laws.
However, it is typical for a company to
publicize its policy state to comply or be
consistent with laws and regulations in
all the countries in which the company
and any subsidiaries operate.

UK Bribery Act 2010
Transparency International
UNCAC
WB
OECD

2.5. Employees dismissed or disciplined
for corruption

Aims to ensure that action is taken by
companies by disclosing the total number
of confirmed incidents in which
employees were dismissed or disciplined
for corruption.

GRI
WB
OECD
UNCAC

Category 3: Risk Assessment

3.1. The board or management oversees
the risk assessment process

Aims to ensure that the board or
management are responsible for
oversight and implementation of the risk
assessment process and should require
regular reports. A risk assessment
process provides the company with a
systematic view of the corruption risks,
which can help them design detailed
policies and procedures.

UK Bribery Act 2010

• Transparency International
• GRI

3.2. Corruption risk assessment

The risk assessment is established based
on the risk of corruption and can help
companies identify the scope of
corruption risk.

UK Bribery Act 2010
Transparency International

3.3. Risk assessment process continues
based on the assessment and
prioritization of the risk of corruption

UK Bribery Act 2010
Transparency International
GRI
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Category Explanation Source

Category 4: Communication, including Training

4.1. Training on anti-corruption for
directors and employees

Can help directors and employees
become more committed to the program
and provide employees with the skills
required to address any situations they
may encounter.

UK Bribery Act 2010
Transparency International
GRI
WB
OECD
UNCAC

4.2. Percentage/number of employees
trained

Aims to ensure that the company
publishes information on the
number/percentage of employees who
are trained and have read the company’s
anti-bribery guidelines.

UK Bribery Act 2010
Transparency International
GRI

4.3. Member anti-bribery/anti-corruption
initiative

Aims to determine how many
anti-corruption initiatives the companies
obey and apply to their anti-corruption
initiatives.

Category 5: Due Diligence

5.1. Anti-corruption and anti-bribery
programs known to contractors,
subcontractors, and suppliers

Aims to ensure that the company is
vigorous and thorough in ensuring that
its program is communicated to and
endorsed by all its contractors and
suppliers.

UK Bribery Act 2010
Transparency International

5.2. Company avoids and terminates
contractors and suppliers suspected of
paying bribes

Presents a clear picture that companies
are strict in their action of fighting
corruption by avoiding dealing with
contractors and suppliers who take or
offer bribes.

UK Bribery Act 2010

• Transparency International

5.3. Company monitors contractors and
suppliers to ensure they have effective
anti-corruption and anti-bribery
programs

Proves that companies are dealing with
contractors and suppliers who are
obviously establishing programs to fight
against corruption.

UK Bribery Act 2010
Transparency International

Category 6: Monitoring and Review

6.1. External assurance of anti-corruption
program effectiveness

Aims to obtain feedback from third
parties to ensure the effectiveness and
robustness of the program.

UK Bribery Act 2010

• Transparency International

6.2. Audit committee, oversight of
internal controls, financial reporting
processes, and related functions,
including countering corruption/bribery.

Aims to ensure that the audit committee
makes an independent assessment of the
adequacy of the program and discloses
its findings in the annual report to
shareholders.

UK Bribery Act 2010
Transparency International
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Abstract: There is an increasing trend in bribery practices among employees (corporate bribery),
especially from emerging economies, where developed countries, including the USA, have enormous
interests in various aspects of local and international trade. Therefore, this study aims to examine
the influence of organisations’ culture and outcome orientation, as well as the stability culture
dimensions of Organisation Culture Profile (OCP), in order to combat corporate bribery practices, as
an aspect of corporate sustainability practices, and their subsequent impact on both organisational
financial and non-financial performance. The study surveyed mid-to-top level managers of a total of
201 organisations from Bangladesh. The survey data were used to develop a structural equation model
(SEM) by utilising the AMOS (26th version) software, and thus tested the developed hypotheses on
the study variables. The findings provide evidence of the positive influence of the two dimensions
(outcome orientation and stability) of organisations’ culture in combating bribery practices within
organisations. The findings highlight the positive impact of combating bribery practices on both
organisations’ financial and non-financial performance. Our empirical findings contribute to the
existing limited bribery-related corporate sustainability literature, with the goal of achieving suitable
organisation culture in order to minimise unethical business practices, specifically bribery practices.
The findings provide practical implications for practitioners and policymakers due to the discovery
of the importance of having congenial corporate culture, in order to promote and enhance corporate
sustainability practices by reducing the likelihood of poor practices by employees, i.e., taking or
offering bribes to business partners.

Keywords: organisation culture; corporate sustainability; combating bribery; financial performance;
non-financial performance; emerging economy

1. Introduction

Organisations in the twenty-first century are under tremendous pressure from various
stakeholders to operate and run organisations in a sustainable manner so that the interests of
organisations’ stakeholders are preserved without harming the interests of future stakehold-
ers [1–3]. Although corporate sustainability is now being treated by many organisations,
especially those from developed countries, as a strategic priority, its practice, especially
from the ethical business practice perspective, is less likely to be observed by companies
in developing and underdeveloped countries. More specifically, there is an increasing
trend of unethical business practices, such as taking and/or offering bribes and small
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felicitations for business operations by employees in developing and under-developed
countries, such as Bangladesh, SriLanka and Pakistan [4–7]. According to the 2022 Corrup-
tion Perceptions Index (CPI), more than two thirds of 180 countries across the globe failed
to prevent corruption, while Bangladesh has been ranked 147th out of the 180 countries [8].
More specifically, bribery is a common practice for businesses in Bangladesh, especially
in utilities, tax payments and external trades [9]. Similarly, according to the 2022 TRACE
Bribery Risk Matrix, which measures business bribery risk in 194 jurisdictions, Bangladesh
has been ranked 153rd out of 194 countries across the world, with a high-risk score of
64 [10]. Consequently, overall sustainable business practices seem poor across the world,
and in Bangladesh in particular. Although the existing sustainability literature has paid
relatively more attention to the different aspects of sustainability practices, such as the
environmental and economic aspects, less attention has been paid to the bribery aspect of
sustainable business practices. Specifically, there is a limited understanding of what factors
could minimise unethical business practices (bribery practices) and how they could do
so, and could thus promote sustainable practices. Given the multifarious consequences of
bribery practices, it is now important to identify and examine the factors preventing and
minimising bribery practices in the corporate environment. Therefore, this study aims to
examine the factor/s that may be useful in preventing bribery practices by employees in
developing countries, and thus shed light on the aforementioned research gap.

It is evident that organisational culture has a substantial impact on business operations,
practices, achieving business objectives and performance [11–13]. Organisational culture
evolves and is established within an organisation or any component of an organisation
over time, and guides and coordinates members’ behaviour and holds the organisation
together [6,14,15]. It shapes employees’ behaviour within the organisation in performing
their regular duties. Moreover, conducive organisational culture is directly linked to the
morale of employees, which may be a driving force to combat bribery practices within
organisations. Previous studies have examined the influence of organisational culture
on organisational practices and state its importance for the successful implementation of
a variety of organisational practices and changes [12,16]. However, how organisational
culture is associated with corporate sustainability practices has been paid little attention
in the sustainability literature [17]. Hence, this study addresses the research question:
“Does organisational culture influence corporate sustainability practices, such as combating
corporate bribery practices?”. Accordingly, this study aims to examine the influence of or-
ganisational culture (outcome orientation and stability culture dimensions of (O’Reilly et al.,
1991) [18] the Organisational Culture Profile (OCP) on combating bribery practices.

Provided that the achievement of an organisation’s objectives is the key to its sustain-
ability practices, as well as the growing interests of different stakeholders in developing
insights into the impact of sustainability practices on organisational performance, it is
important to develop insights into what is the impact of corporate sustainability practices
on an organisation’s performance. Although researchers have examined the impact of cor-
porate sustainability practices on organisational performance [19], combating the bribery
aspect of sustainability has been paid little attention. Accordingly, this study aims to further
examine the impact of corporate sustainability, focusing on combating the bribery aspect
and how this has an effect on organisational financial and non-financial performance. It is
thus hoped to minimise the paucity of research on the antecedents of sustainability practices,
and the relationship between sustainability practices and organisational performance [20].

The findings of this empirical study contribute to the existing limited bribery-related
corporate sustainability literature, with the role of suitable corporate culture in minimising
unethical business practices: minimising bribery practices and the impact of such practices
on an organisation’s financial and non-financial performance. The findings of this study
contribute to the relevant literature in the following ways: first, it empirically exhibits
the influence of an organisation’s culture (outcome orientation and stability in particular)
to combat bribery practices, and thus promote corporate sustainability practices, and
thereby contribute to the limited literature in the field of interest. Second, this study
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provides empirical evidence of the impact of corporate sustainability practices on both
organisational financial and non-financial performance. Third, the findings of this study
provide policymakers with empirical insights into the antecedents of combating bribery
practices, which can be useful for promoting corporate sustainability practices and its
subsequent impact on the organisation’s financial and non-financial performance.

The remainder of this study is arranged as follows: Section 2 highlights the literature
review and hypotheses of the study. Section 3 discusses the method of the study, including
sample selection and data collection, variable measurements, and common method biases.
In Section 4, the empirical results are reported along with the robustness and endogeneity
check. Section 5 concludes the study.

2. Literature Review and Hypothesis Development

2.1. Corporate Culture and Its Dimensions

Corporate culture refers to “the pattern of basic assumptions that a given group has
invented, discovered, or developed in learning to cope with its problems of external and
internal integration and that have worked well enough to be considered valid, and is
therefore to be taught to new members as the correct way to perceive, think and feel in
relation to these problems” [21] (p. 3). Researchers from different disciplines reveal differ-
ent dimensions of corporate culture [3,14,22,23]. This study follows the way O’Reilly et al.,
1991 [18], define corporate culture’s dimensions. O’Reilly et al., 1991 [18], identify six
different cultural dimensions, such as respect for people, outcome orientation, team orien-
tation, innovation, attention to detail, and stability. The O’Reilly et al., 1991 [18], culture
dimensions are popular to researchers from various disciplines [16,21,24–26]. This study
focuses on two of the six dimensions of corporate culture, namely outcome orientation and
stability culture, in order to examine their association with the bribery aspect of corporate
sustainability practices. Outcome orientation culture refers to “the degree to which man-
agement focuses on results or outcomes rather than on the techniques, and the processes
used to achieve them” [27] (p. 513) [28]. Stability culture is defined as “the degree to which
organisational activities emphasise maintaining the status quo in contrast to growth” [27]
(p. 513) [28].

2.2. Corporate Sustainability and Its Dimensions

The term “corporate sustainability” is complex to define, and thus a congruent defi-
nition of corporate sustainability is lacking [18,29,30]. Based on a review of the corporate
sustainability literature, Montiel and Delgado-Ceballos, 2014 [31], define corporate sustain-
ability as a tri-dimensional construct, which includes economic, social, and environmental
aspects. This study follows one of the most recent definitions given by Valente, 2012 [32].
Valente, 2012, [32] (p. 586) defines corporate sustainability from the perspective of the
“sustain-centric” orientation of the firm, “which is described as a step toward a proac-
tive orientation to sustainability [ . . . ] to find ways to interconnect social, economic, and
ecological systems, using coordinated approaches that harness the collective cognitive
and operational capabilities of multiple local and global social, ecological, and economic
stakeholders operating as a unified network or system”.

Researchers highlight various dimensions of corporate sustainability [33] practices.
To address the aforementioned three constructs of corporate sustainability, Szekely and
Knirsch, 2005 [13], list its 10 different dimensions, namely economic growth, shareholder
value, prestige, corporate reputation, customer relationships, product quality, ethical busi-
ness practices, sustainable job creation, value creation for all stakeholders, and attention to
the need for the underserved stakeholders. Though this study agrees on the need to sustain
all these different dimensions, it seems overwhelming for us to measure firms’ corporate
sustainability in respect to all dimensions [14]. Thus, our study pays attention to the ethical
business practice dimension of corporate sustainability, i.e., the bribery aspect of corporate
sustainability.
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2.3. Corporate Bribery

Corporate sustainability practices are affected by numerous negative phenomena
that interrupt the corporate sustainability performance and exacerbate the possibility of
ensuring commitment to social good and firm reputation, which result in various drawbacks
for the wider community [34]. However, the commitment to the social good may be useful
for constraining corporate employees’ greed. One of the challenges that the modern
business environment experiences is corporate bribery.

Veselovská et al., 2020, [21] (p. 1972) define corporate bribery as “being symbiotic
with broken ethical principles and criminal activities. Both present serious issues on their
own; however, they represent a critical problem for organisations and their employees”.
A recent World Bank report published that USD 1 trillion annually accounts for 5% of the
GDP, funded as bribery by individuals and firms [34,35]. Therefore, the risk of corporate
bribery in the corporate sector is a critical issue that must be challenged. The CSR literature
suggests that corporations that participate in corporate sustainability activities are less
inclined to be involved in corporate corruption [36,37]. Thus, corporations must fight
against bribery to ensure sustainable social and economic development [3]. When a firm
engages in high-level CSR activities, it is expected to be ethically responsible and less likely
to be involved in corruption risk, such as bribery [34]. Although the governments of many
emerging countries, including Bangladesh, have undertaken several initiatives to enhance
transparency and integrity in business operations, bribery issues, specifically with public
services, are still continuing [38]. Corporate bribery practices by public service organisa-
tions impede their performances, damage the organisations’ reputation and boost up the
costs of transactions [3]. According to Abdullah et al., 2018 [39], there is an association
between the quality of governance practices, such as employee attitude towards corporate
ethics, and integrity is likely to reduce a firm’s exposure to corporate bribery risk.

2.4. Association between Outcome-Orientated Organisation Culture and Combating the Bribery
Aspect of Corporate Sustainability

Employees from outcome-oriented organisations pay attention to the results of ac-
tions and achievements [40], and expect rewards for their actions, efforts, and behaviour
accordingly. Similarly, researchers posit that employees emphasize the different aspects
and outcomes in their pursuit of corporate sustainability [41]. Accordingly, it is expected
that employees are less likely to be involved in unfair business practices, such as taking
bribes, and thus promote corporate sustainability if they are being treated fairly on the
basis of their own individual performance. Researchers also highlight the importance of
the existence of outcome orientation culture to promote corporate sustainability [16,41,42].
Hence, we assume that the existence of outcome-orientated culture in organisations will
drive employees to abstain from taking and offering bribes from/to different stakeholders.
Therefore, we hypothesise that:

H1: There is a significantassociation between outcome orientation andcombating the bribery aspect
of corporate sustainability.

2.5. Association between Organisation Stability Culture and Combating the Bribery Aspect of
Corporate Sustainability

Employees in organisations where stability culture is being practiced value stabil-
ity [43]. Such stability includes the stability/security of employment, and financial and
leadership stability, being calm and low-conflict [25,43]. It is logical to assume that the
existence of stability culture will promote employees not to involve in taking/offering ille-
gal financial benefits in exchange for rendering and/or receiving services. This is because
financial or job security reduces the risk of facing financial hardship in the future, which
leads employees not to be reckless to generate illegal money for future safety. Accordingly,
we assume that the existence of stability culture reduces the likelihood of participating
in bribery practices, and thus enhances corporate sustainability practices. Therefore, we
hypothesize that:
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H2: There is a significantassociation between stability culture andcombating the bribery aspect of
corporate sustainability.

2.6. Association between Combating the Bribery Aspect of Corporate Sustainability and
Organisational Financial and Non-Financial Performance

The existing literature on corporate sustainability examines the association between
corporate sustainability and the organisation’s financial performance, and finds the positive
association between them in terms of return on equity (ROE), Tobin’s Q, the return on assets
(ROA), market share, gross profit margin, firm value, and stock returns [7,12,17,19,20,38,44,45].
For instance, Bhuiyan et al., 2020 [12], found that corporate sustainability practices, with
respect to minimising illegal business activities, are positively associated with organisations’
financial performance. Furthermore, a review of the literature highlights a positive association
between corporate sustainability practices and an organisation’s non-financial performance in
terms of corporate reputation, innovation and differentiation [46,47], customer satisfaction [48],
and employee commitment [49]. For instance, Bhuiyan et al., 2020 [12], found that corporate
sustainability practices relating to the minimising illegal business activities are positively
associated with the non-financial performance, such as product quality and customer retention
rate. Accordingly, it is expected that combating bribery-related corporate sustainability
practices might result in both higher financial and non-financial performance. Therefore, we
hypothesize that:

H3: Combating the bribery aspect of corporate sustainability has a significant association with
organisational financial performance.

H4: Combating the bribery aspect of corporate sustainability has a significant association with
organisational non-financial performance.

A conceptual model of the study, along with the hypotheses developed above, has
been demonstrated in Figure 1 below.

Figure 1. Conceptual model of the study variables.

3. Method

3.1. Sampling and Data Collection

This quantitative research surveyed a total of 460 organisations across various indus-
tries in Bangladesh identified in the Dun & Bradstreet dataset [50]. The list of organisations
for the survey was prepared using the Dun & Bradstreet Hoovers database [6] on the basis
of the organisations operating in Bangladesh, having more than or equal to fifty full-time
employees, which resulted in a total of 460 organisations. A mail survey was administered
to one middle- or higher-level executive from each of the 460 organisations. To administer
the survey, this study followed (Dillman, 2011) [51] a tailored design method, and thus
the sent survey instruments consisted of a cover letter, questionnaire, and self-addressed
return envelope to the sampled organisations. Responses from a total of 201 organisa-
tions were received, which account for a response rate of 43.7%. Responses were received
mostly from manufacturing organisations (140 organisations, which accounts for 69.65%),
followed by service-oriented organisations (57 organisations, which account for 28.36%)
(see Table 1). The majority of the organisations (176 organisations, or 87.6%) were domestic,
while 25 organisations (12.43%) were multinational.
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Table 1. A summary of response rates and respondents, and their organisation’s demographic statistics.

Panel A: Respondents’ organisation profile (n = 201)

Industry type No. of organisations Percentage
Manufacturing 140 69.65

Service 57 28.36
Both 4 1.99
Total 201 100.00

Panel B: Respondents’ demographic statistics (n = 201)

Designation No. of employees Percentage
22.89
6.47

43.28
9.95
7.96
9.45

Percentage
54.20
33.83
7.50
4.50

Percentage
97.50
2.50

100.00

Director/Chief Executive Officer 46
Chief Financial Officer 13

General Manager or similar titles 87
Senior Executive 20

Other 16
Details not disclosed 19

Service tenure at the current position (in yrs.) No. of respondents
1–5 109
6–10 68

11–15 15
Above 15 9
Gender No. of respondents

Male 196
Female 5

Total 201

3.2. Measurements
3.2.1. Corporate Culture

Outcome orientation and stability culture dimensions were measured with seven
and three items, respectively, adapted from (O’Reilly et al., 1991) [18] the Organisational
Culture Profile (see Appendix A). The confirmatory factor analysis (CFA) was conducted
with ten items under two culture dimensions. The CFA results indicate a poor model fit
to the dataset (CMIN/DF = 3.57; GFI = 0.888; AGFI = 0.818; CFI = 0.882; RMSEA = 0.113;
SRMR = 0.066). After re-specifications of the model by connecting error terms based on
modification indices, we found a final model with an acceptable level of the goodness of fit
indices(the recommended threshold scores for the assessment of good SEM model fit to the
data set are CMIN/DF < 5.0; GFI > 0.90; AGFI > 0.80; CFI > 0.90 [52]): CMIN/DF = 2.180;
GFI = 0.936; AGFI = 0.887; CFI = 0.951; RMSEA = 0.077; SRMR = 0.048. The Cronbach alpha
reliability scores (α) of the seven-item outcome orientation and three-item stability culture
measures are 0.824 and 0.745, and thus exceeded the minimum cut-off of 0.70 [47].

3.2.2. Combating the Bribery Aspect of Corporate Sustainability

A six-item construct based on the OECD (2011) [6] seven principles relating to the combat-
ing bribery was used to measure the extent to which combating the bribery aspect of corporate
sustainability was being practiced within the sampled organisations (see Appendix A). The
respondents were asked to indicate the extent to which each item explained the current
organisational practices on a five-point Likert scale, with the anchors of 1 ‘Not at all’ and
5 ‘To a great extent’. In order to validate this measure, we conducted CFA. The initial model
CFA results (CMIN/DF = 2.331; GFI = 0.967; AGFI = 0.924; CFI = 0.977; RMSEA = 0.082;
SRMR = 0.030) indicate a good model fit to the dataset. The Cronbach alpha score (α = 0.866)
of the six-item measure exceeded the minimum cut-off of 0.70.

3.2.3. Organisation Performance

“Organisation performance” was measured from the perspective of both financial and
non-financial aspects. A three-item construct for each of the financial and non-financial
performance was adapted from Kaynak and Kara, 2004 [53]. The results of the initial
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model CFA (CMIN/DF = 3.446; GFI = 0.956; AGFI = 0.886; CFI = 0.963; RMSEA = 0.111;
SRMR = 0.037) indicated a poor model fit to the dataset. Re-specification of the model was
then taken after deleting one item: “we have a lower employee turnover rate than our
competitors” from the non-financial performance measure because its factor loading score
(0.38) was less than the acceptable limit of 4.0 to be considered for the CFA analysis. The
revised CFA model with the five items under both measures provided a good model fit
to the dataset: CMIN/DF = 5.791; GFI = 0.957; AGFI = 0.841; CFI = 0.962; RMSEA = 0.155;
SRMR = 0.031. The Cronbach alpha reliability scores (α) of the 3-item financial perfor-
mance measure and the two-item non-financial performance measure were 0.892 and 0.71,
respectively, and hence met the minimum cut-off score of 0.70.

3.3. Convergent and Discriminant Validity

In addition to the content validity of the measures of this study tested by the CFA, we
tested the convergent and discriminant validity of the measures. The convergent validity of
the measures was tested with respect to their path coefficients, standard errors (S.E.), and
t-values [54]. The estimated factor loadings of all the measures are more than twice their
respective S.E., and their t-values (t > 2) are significant at the level of 0.01 (see Appendix A
for all measures), and composite reliability scores of all measures are more than 0.90, thereby
supporting their convergent validity of the measures. The discriminant validity of the
measures was tested by comparing the measures’ (Cronbach’s, 1951) [55] alpha reliability
scores with their correlations, with the other scales of the study. The scales’ reliability scores
are higher than their correlations with other scales (see Table 2), and thus provide evidence
of the presence of the discriminant validity of the measures.

Table 2. Inter-construct correlation, descriptive statistics, and Cronbach alphas and composite
reliability scores.

Variables 1 2 3 4 5

Inter-correlations
1. Outcome orientation 1

2. Stability 0.690 ** 1
3. Combating the bribery aspect of

corporate sustainability 0.507 ** 0.491 ** 1

4. Financial performance −0.005 −0.035 0.173 * 1
5. Non-financial performance 0.155 * 0.077 0.308 ** 0.545 * 1

Descriptive statistics
Mean 4.102 4.121 4.097 3.430 3.626

Standard deviation 0.548 0.641 0.664 0.809 0.731
Theoretical range 1–5 1–5 1–5 1–5 1–5

Minimum 2.140 2.00 2.17 1.00 2.00
Maximum 5.00 5.00 5.00 5.00 5.00

Cronbach alpha 0.824 0.745 0.866 0.892 0.710
Composite reliability 0.950 0.916 0.971 0.979 0.917

n = 201. ** and * correlation is significant at the 0.01 and 0.05 levels (2-tailed).

3.4. Common Method Bias Test

As suggested by Podsakoff et al., 2003 [50], this study followed numerous pre-survey
techniques to minimise the likelihood of common method bias problems, including an
extensive review of the literature to come up with established and validated scales to
measure the variables of this study, drafting a questionnaire with a simple and easy
language with the necessary clarification that helps minimise ambiguity, and mentioning
that the respondent’s identity will be kept confidential. This entire process indicates that
social desirability bias is less likely of an issue in this study [32].

In addition, this study employed a post-survey technique to check common method
bias issues, if any were present. In this regard, we conducted Harman’s (1967) one (single)-
factor test [40]. The exploratory factor analysis (EFA) (varimax rotation) was resulted in
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four factors having eigenvalues of more than 1, and explained 61.02% of the total variance
of 100%. While no factor (31.58% maximum) was explained by more than or equal to 50%
of the total variance, thereby indicating that a common method bias is less likely an issue
in this study.

4. Results and Discussion

4.1. Structural Equation Model

We developed structural equation modelling (SEM) by utilising the AMOS software,
as suggested by Hair et al., 2010 [52]. We conducted CFA models first and then the SEM.
We first developed a base model. The base model results are reported under “Model A” in
Table 3. The base model’s goodness-of-fit indices indicated a poor model fit to the data set:
CMIN/DF = 2.874; GFI = 0.819; AGFI = 0.772; CFI = 0.807.

Table 3. Summary of SEM results.

Description of Paths
Model A Model B

Path Coefficient
(Initial Model)

p-Value (Sig.)
Path Coefficient
(Revised Model)

p-Value (Sig.)

Outcome orientation → Combating the bribery
aspect of corporate sustainability 0.496 0.000 *** 0.490 0.000 ***

Outcome orientation → Financial performance −0.228 0.024 ** −0.205 0.039 **
Outcome orientation → Non-financial performance −0.106 0.318 0.023 0.822

Stability → Combating the bribery aspect of
corporate sustainability 0.229 0.004 *** 0.224 0.003 ***

Stability → Financial performance −0.040 0.623 −0.006 0.945
Stability → Non-Financial performance −0.007 0.936 −0.050 0.571

Combating the bribery aspect of corporate
sustainability → Financial performance 0.355 0.000 *** 0.262 0.007 ***

Combating the bribery aspect of corporate
sustainability → Non-financial performance 0.456 0.000 *** 0.307 0.004 ***

Goodness of Fit Indices

CMIN/DF = 2.874
CFI = 0.807
GFI = 0.819

AGFI = 0.772

CMIN/DF = 2.467
CFI = 0.853
GFI = 0.874

AGFI = 0.803

Note: p-values having *** and ** indicate statistically significant at 0.01 and 0.05 levels, respectively (2-tailed).

The initial model was revised by connecting error terms based on the highest possible
modification indices recommended by Anderson and Gerbing, 1988 [54], and resulted in a
good model fit to the dataset: (CMIN/DF = 2.467; GFI = 0.874; AGFI = 0.803; CFI = 0.953)
(see Figure 2 and Model B in Table 3).

Figure 2. Results of the structural equation model among the study variables. Note: *** and ** indicate
statistical significance at 0.01 and 0.05 levels, respectively (2-tailed).
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4.1.1. Association between Outcome-Orientated Corporate Culture and the Bribery
Combating Aspect of Corporate Sustainability

The SEM results reported in Figure 2 and Table 3 (Model B) reveal that the outcome-
oriented culture is significantly and positively associated with the bribery combating aspect
of corporate sustainability (β = 0.490; p = 0.000). Hence, hypothesis H1 is supported. The
findings indicate that the culture of promoting competitiveness among employees, respond-
ing to their high expectations of performance, as well as providing them rewards based on
their individual performance may refrain them to take bribes from and/or offer bribes to
business partners. Hence, organisations that want to combat bribery practices, and thus
promote corporate sustainability practices, are suggested to pay attention to develop an
outcome-oriented culture by developing a culture of respecting employees’ high expec-
tations of performance, providing them rewards based on performance, and motivating
them to be action-oriented. Our findings are in line with what other researchers discourse
about the role of organisational outcome orientation culture on corporate sustainability
practices [41,42]. Researchers [48,56] argue that the existence of outcome orientation culture
is likely to promote employee sustainability practices. Our empirical findings contribute
to the existing sustainability literature, with insights into the role of suitable organisation
culture towards enhancing sustainability practices.

4.1.2. Association between Organisation Stability Culture and the Bribery Combating
Aspect of Corporate Sustainability

The SEM results reported in Figure 2 and Table 3 (Model B) highlighted that organisa-
tional stability culture is significantly and positively associated with the bribery combating
aspect of corporate sustainability (β = 0.224; p = 0.003). Hence, hypothesis H2 is supported.
Furthermore, the associations between the stability culture and organisational financial
(β = −0.006; p = 0.945) and non-financial performance (β = −0.050; p = 0.571) are statisti-
cally insignificant. The findings indicate that organisational stability culture has a positive
influence on combating bribery practices in organisations. More specifically, if organisa-
tions provide employment security, bribery and small facilitation payment seems to be
less likely to occur in organisations. This is because job security may lead employees not
to be worried too much about the future, and thus there may have less tendency to make
money illegally and abruptly by using organisational identity. Accordingly, organisations
are advised to build a stability culture by providing employees with job security, and
thus enhance corporate sustainability practices by reducing illegal and unethical practices,
including taking and offering bribes. These findings contribute to the very limited corpo-
rate sustainability literature with the role of stability culture towards promoting corporate
sustainability practices. Thus, the findings could be useful for organisational decision
makers and policymakers, to devise suitable polices to combat bribery practices.

4.1.3. Association between the Bribery Combating Aspect of Corporate Sustainability and
Organisational Financial and Non-Financial Performance

As reported in Figure 2 and Table 3 (Model B) and summarised in Table 4 Panel
B, the bribery combating aspect of corporate sustainability practices is significantly and
positively associated with financial performance (β = 0.262; p = 0.007) and non-financial
performance (β = 0.307; p = 0.004). Hence, both hypotheses H3 and H4, are supported. The
findings indicate that the bribery combating aspect of corporate sustainability practices
drives organisations towards achieving their short-term financial goals, such as profit, sales,
and ROI goals, as well as long-term strategic (non-financial goals) goals, such as the goal
of ensuring high-quality product and service offering and the goal of achieving a higher
customer retention rate than competitors. These findings conform with what previous
studies found (see [2,8–10,41,52]). For example, Bhuiyan et al., 2020 [12], found a positive
association of corporate sustainability practices (minimising the illegal activities aspect of
sustainability practices) with organisations’ financial performance. While others [46,47,57]
found a positive association between corporate sustainability practices and organisation
non-financial performance, such as reputation, innovation and differentiation, customer
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satisfaction, and employee commitment. Therefore, the findings of the study may be useful
for attracting the attention of policymakers and organisational decision makers in order to
minimise the likelihood of bribery practices, and thus enhance organisational performance.

Table 4. Summary of SEM results with control the organisation size (number of employees) as the
control variable.

Description of Paths
Path Coefficient
(Revised Model)

p-Value (Sig.)

Outcome orientation → Combating the bribery aspect of corporate sustainability 0.504 0.000 ***
Outcome orientation → Financial performance −0.221 0.025 **

Outcome orientation → Non-financial performance 0.012 0.902
Stability → Combating the bribery aspect of corporate sustainability 0.200 0.007 ***

Stability → Financial performance 0.006 0.946
Stability → Non-Financial performance −0.050 0.560

Combating the bribery aspect of corporate sustainability → Financial performance 0.265 0.006 ***
Combating the bribery aspect of corporate sustainability → Non-financial performance 0.307 0.004 ***

Organisation size → Financial performance 0.060 0.408
Organisation size → Non-financial performance 0.102 0.189

Goodness of Fit Indices

CMIN/DF = 2.347
CFI = 0.852
GFI = 0.874

AGFI = 0.803

Note: p-values having *** and ** indicate statistical significance at 0.01 and 0.05 levels, respectively (2-tailed).

4.2. Robustness and Endogeneity Check of the Base SEM Results

This study revised the base SEM model by including organisation size (in terms of the
number of full-time employees) in the model as a control variable to check the robustness
of the results of the base SEM model, as reported in Table 3 (Model B). The results of the
new model (see Table 4 and Figure 3) indicate that the organisation size does not exhibit a
significant association with any of the performance indicators: financial and non-financial
performance. The new SEM model also provided results similar to what we found from
the base SEM model reported in Table 3 (Model B), thus indicating the robustness of the
findings of the base SEM model. Accordingly, we can conclude that endogeneity is less
likely to occur in our study (Table 3, Model B).

Figure 3. Results of the structural equation model among the study variables with the control variable
(organisation size). Note: *** and ** indicate statistical significance at 0.01 and 0.05 levels, respectively
(2-tailed).
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5. Concluding Remarks

This study aimed at examining the influence of corporate culture on combating bribery
practices, an aspect of corporate sustainability, and its subsequent impact on organisational
performance. This survey-based quantitative study was based on the responses from a total
of 201 mid-to-high level managers employed in Bangladeshi organisations. The survey
data were analysed for SEM by employing the AMOS software. The findings highlight the
importance of corporate culture: outcome orientation and stability cultures on combating
bribery practices within organisations. The findings also provide evidence of positive
associations between the combating bribery aspect of corporate sustainability practices and
organisational financial and non-financial performance.

The evidence of corporate-level bribery practices provides interesting findings relat-
ing to its practical implications and the ability of the corporations to enhance their CSR
engagement. This paper offers several policy implications. The regulators from emerging
countries may move to mandatory CSR disclosure and investment from voluntary CSR
practices by corporations. Given the social responsibility motivation of CSR, this study
opens an arena of CSR as a medium of anti-corporate bribery behaviour. This study has
an impact on substantial policy implications for emerging markets, such as encouraging
corporations, stakeholders, ethical consumers, socially sensible investors, creditors and
regulatory bodies to reciprocally cooperate for the benefits of CSR commitments, as a tool
to restrict the risk of corporate-level bribery. The positive impact of CSR commitments may
support resolving agency conflict between corporations, shareholders and society [37].

Similar to the other survey-based studies, this study is under the general limitation
of survey-based research [58]. First, the determination of the causal relationships among
variables is hard and treated as a common issue in the survey-based study [31]. Hence,
future quantitative studies based on archival and/or panel data (longitudinal data) may
improve generalisability of the findings within the field of this study [31,59,60]. Second,
the study collected data from a respondent from each of the sampled organisations, which
may raise the issue of representation of the company to which the respondent belongs.
Accordingly, future studies based on the responses from multiple respondents from the
same organisation may improve the accuracy of the findings of the study.

6. Implications

The findings of this empirical study contribute theoretically to the existing limited
corporate sustainability literature, with insights into the role of suitable organisation culture,
such as outcome orientation and stability culture on minimising bribery practices within
the corporate environment. The findings also contribute theoretically to the corporate
sustainability literature, with insights into the impact of sustainability practices towards
enhancing the organisation financial and non-financial performance.

The findings of this study provide corporate practitioners and policymakers with prac-
tical implications of the importance of having a congenial corporate culture to promote
and enhance corporate sustainability practices by reducing the likelihood of employees’ ill
practices, such as taking or offering bribes from/to organisations’ business partners. This
proposal of combating firm-level corporate bribery represents a comprehensive and innova-
tive approach to the risk mitigation of the bribery impact on both financial and non-financial
performance. Therefore, regulators and organisational policy implementors can create force
on organisations to engage in high-level socially responsible activities to prohibit bribery
and corruption. The understanding of such engagement is commendable and leads a clear
path for other economies and corporations to move forward in corporate sustainability,
and implement outcome orientation and stability within corporate culture towards limiting
corporate-level bribery through sustainable and accountable business practices.
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Abstract: Rapid industrialization tends to occur at the expense of natural resources. Thus, countries
are inclined to control natural resources for their development objectives, which may create conflicts
when countries allocate scarce resources to national defense. As a major military block, NATO
poses a potential threat to environmental degradation, as it comprises large industrialized arms
manufacturers and military spenders. Therefore, the aim of this study is to investigate the asymmetric
effects of the defense burden on environmental degradation, which has rarely been studied in the
empirical literature. Panel ARDL and NARDL methodologies were used to analyze the period
1965–2018 for the 15 oldest members of NATO. The findings of the panel ARDL analysis do not
indicate any significant effect of the defense burden (ME) on carbon dioxide emissions (CO2) in
the long term. On the other hand, panel NARDL analysis indicates that the effect of the defense
burden on carbon emissions is asymmetric; a 1% negative change in ME leads to a 0.08% drop in CO2

emissions in the long term. In line with these findings, the results of panel causality tests verify the
validity of the treadmill of destruction theory.

Keywords: environmental degradation; defense burden; panel ARDL; panel NARDL; panel causality

1. Introduction

Carbon emissions are the result of the use of fossil fuels to generate the energy required
for production. They lead to the greenhouse effect, causing radiation that would be returned
to space to remain in the atmosphere. Increasing carbon emissions since the industrial
revolution, together with other greenhouse gases such as methane (CH4), (HFCs), and
sulfur hexafluoride (SF6), have been the main cause of hydrofluorocarbons climate change
and environmental crises. Considering that climate change occurs with the interaction of
three important parameters—economy, energy, and environment—the best way to prevent
climate change and to minimize its negative effects is to reduce anthropogenic greenhouse
gas emissions [1].

To mitigate the adverse impacts of greenhouse gas emissions, global initiatives have
been undertaken by industrialized countries such as the Montreal Protocol, the United
Nations Framework Convention on Climate Change (UNCC), the Kyoto Protocol, the
European Union (EU) Green Deal, and the Paris Agreement. The Montreal Protocol, which
required 196 countries to stop the production of substances that damage the ozone layer, is
considered to have been the most successful multilateral agreement on the environment [2].
The Kyoto Protocol, signed within the framework of the UNCC, foresees developed coun-
tries reducing their gas emissions by 5% compared to levels in 1990, and to reduce their
emission values for an average of five years [3]. The Paris Agreement is the only globally
legally binding monitoring agreement and, unlike the Kyoto Protocol, it lays a burden
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for not only developed countries, but the rest of the world as well. The effect of the Paris
Agreement was immediately apparent in Europe. It stipulates conserving the universal
mean temperature to 2 ◦C above pre-industrial standards to restrain climate change [4].
With the EU Green Deal, EU countries aim to reduce carbon emissions by 55% by 2030
and to transform the European economy in order to become a “carbon-free continent” by
2050 [5]. Similarly, China is seeking to reach its highest carbon emission by 2030 and to
achieve carbon neutrality by 2060 [6]. As calculated by the Intergovernmental Panel on
Climate Change, 76% of the gases causing climate change are CO2, 16% are methane and
6.2% are nitrous oxide gases; therefore, respectively [7]. Therefore, as an essential element
of greenhouse effect, analyzing the effects of the defense burden and energy use on CO2
emissions would contribute to the literature on climate change.

The effects of climate change and the desire to leave a more livable world to future
generations have led to the idea that countries cannot exist only with economic growth,
but also must be involved in a multi-faceted transformation process [8]. Calculations that
global material use will increase from 89 gigatons to 167 gigatons between 2017 and 2060
and that gas emissions causing global warming will increase accordingly have caused a
change in perspectives on the concept of sustainability. Brutland’s motto of “producing
more with less” has evolved into a different growth concept with the internalization
of externalities; in this way, responsibility is placed on countries that growth in use of
resources and production be realized without harming the environment. Thus, having
first been introduced in 1987 in the report of the World Commission on Environment and
Development titled “Our Common Future”, sustainability has been defined by the Global
Sustainability Development Report (2019) and become a more grounded concept [9].

To achieve development objectives, countries aim to achieve greater industrialization.
With the unprecedented pace of industrialization in recent decades, pressures on natural
resources have emerged that are being widely discussed by environmental scientists and
policy makers. In order to control natural resources, countries tend to spend on their
military operations. Those military operations bear potential risks to the environment due
to their excessive depletion of natural resources. Furthermore, those environmental risks
do not necessarily emerge in warfare. For instance, construction of military bases might
occur at the expense of the destruction of forest areas, gasoline consumption may result in
air pollution due to the deployment of military personnel by vehicles, and ammunition and
personnel waste are associated with environmental pollution. These are some potential
cases of militarization resulting in environment degradation. According to the Stockholm
International Peace and Research Institute (SIPRI), worldwide military expenditures have
reached their greatest historical level and accounted for 2.4% of the world’s GDP in 2020.
The top fifteen military spenders accounted for 81% of global military spending, at USD
1603 billion, in 2020. The leading country in military spending is the United States of
America (USA) at USD 778 billion, followed by China, India, the Russian Federation, and
the United Kingdom (UK) [10].

In 1949, after World War II, the North Atlantic Treaty Organization (NATO) was
established to ensure the territorial integrity of member states and solve political and
military disputes between them. In addition to its general mission regarding the security
issues of member states, NATO has also taken various actions to address sustainability
issues since the end of 1960s. In this respect, the earliest attempt was the 1969 establishment
of the Committee on the Challenges of Modern Society (CCMS), which was designed
to initiate and support studies and fellowships to deal with all forms of pollution and
disposal of hazardous wastes. Nonetheless, essential actions have been accelerated by
the turn of the new millennium, with the rapidly growing interest in climate change and
environmental concerns, as demonstrated by UN initiatives. In 2006, CCMS evolved as
the Science for Peace and Security Plan to execute initiatives dealing with environmental
security challenges. Among the most notable initiatives was the introduction of the Smart
Energy Initiative, which calls for energy efficiency and innovative technologies to maintain
the operations of the alliance. In addition, the concept of “Green Defense Framework” was
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ratified by the member states at the Wales Summit in 2014 [11]. In 2021, militarization and
the environmental crisis were an “important issue” within the framework of the Climate
Change and Security Action Plan [12]. In addition, this situation is also considered in
Brussels Submit of NATO in 2021. In the final declaration of the Submit, heads of states and
governments committed to reduce greenhouse emissions to zero by 2050 [13]. However, the
current position of NATO regarding environmental issues is mainly built upon awareness,
information sharing, education and training activities of troops, and helping member states
in the light of their own regulations and measures.

On the other hand, studies of defense economics have mainly addressed the macroe-
conomic effects of militarization, either theoretically or empirically, despite the presence of
recent growing interest in environmental concerns. This article aims to empirically analyze
the relationship between militarization and environmental degradation in terms of the
treadmill of destruction theory, both symmetrically and asymmetrically, for the 15 oldest
NATO countries over the period 1965–2018. The treadmill of destruction theory suggests
that countries with more labor-intensive and cutting-edge technologies demand more
natural resources. There are two basic motivations worth highlighting for this study. The
first motivation is directly related to the purpose of this study. This paper aims to fill gaps
in the literature in various aspects. First of all, it is a preliminary attempt to empirically
address the asymmetric effects of militarization on environmental degradation, giving
special focus to NATO. In other words, it differs from all studies in the literature, as it deals
with the relationship between defense expenditures and the environmental degradation
for NATO member countries from an asymmetrical point of view, which allows the ob-
servation of both sudden changes in military expenditures on environmental degradation
and asymmetric long-term cointegration. In fact, NATO deserves special attention, since
it accounted for 55% of global military expenditure in 2020 [10]. It should also be noted
that six countries (the list of the countries by expenditure level is as follows: United States
of America (USA), United Kingdom (UK), Germany, France, Italy, and Canada) of the
top fifteen military spenders are members of NATO. Furthermore, four member states of
NATO (the USA, Germany, Canada, and Turkey) were among the top fifteen CO2-emitting
countries in the world in 2020 [14]. Since NATO, which has focused on many security
issues since the Cold War period, has recently focused on environmental degradation as
creating a possible global security problem, this study, as among a few militarization and
environmental studies, focuses on the subject in regard to NATO. In addition, our empirical
investigation is limited to fifteen member states of NATO. Most of the countries in the
sample are regarded as the founders of the alliance. Accordingly, these 15 countries are the
top military spenders and top carbon emitters. Although NATO is an alliance between the
member states, some members have engaged in arms races with each other. Greece and
Turkey are members that have a significant defense burden due to historical and ongoing
geopolitical conflicts with each other.

The second motivation for this paper lies on the methodology used throughout, which
is relatively a novel approach and thought to fill a gap in the empirical literature. Except for
Ullah et al. [15], the majority of empirical studies have examined the effect of militarization
on environmental degradation in a linear context. Our study aims to detect asymmetric
effects for a relatively broader group of countries that are considered as contenders in terms
of arms races and are top emitters globally. To the best of our knowledge, this goal has
not been specifically addressed in the empirical literature thus far. This study also aims
to contribute a new dimension to the literature by integrating the effects of changes in the
defense burden into a long-term relationship within the scope of the treadmill of destruction
theory. Within the context of time-series analysis, an autoregressive distributed lag (ARDL)
approach to cointegration presents some advantages. First of all, ARDL generates efficient
results with small sample sizes. Secondly, the variables can be integrated by different orders.
Finally, the inclusion of an error correction model integrates short-term dynamics into the
long-term equilibrium model [16]. In addition to these advantages, NARDL methodology
allows for examining the asymmetric interplay by decoupling the variables into positive
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and negative components when generating the effects of changes. The selection of the
sample period is mainly dictated by the availability of data on carbon dioxide emissions
and primary energy use, which were gathered from British Petroleum’s (BP) Statistical
Review Database. It should also be noted that the sample period was selected to be long
as possible in order to efficiently analyze the time-series characteristics of the data with
respect to the availability of data for those countries.

In line with the aforementioned arguments, the layout of the present paper is as
follows. The Section 2 presents the theoretical arguments on the nexus of militarization
and the environment. The Section 3 is devoted to a literature review, in which we present
theoretical and empirical studies, giving special focus to militarization and the environment.
In the Section 4, we present our model and empirical strategies, and discuss the data issues.
In accordance with the modeling and our empirical strategy, we present the findings of
our estimations in the Section 5. Finally, in the Section 7, we terminate our paper with
concluding remarks and policy recommendations.

2. Theoretical Arguments

This study is driven by the impulse to understand how energy use in defense pro-
duction is harmful to the environment by determining the links between environmental
degradation, defense expenditures, and energy consumption. Countries are bound by
climate change-related reports and agreements, and the awareness of citizens of carbon
emissions and environmental pollution has forced countries to be more environmentally-
friendly in energy production and use. Although there has been a decrease in energy
production and consumption due to the COVID-19 pandemic over the last three years, the
CO2 concentration in our atmosphere has increased from 280 to 415 ppm over the last thirty
years, and CO2 emissions due to energy consumption increased by 4.8% in 2021 [14].

The unprecedented pace of rapid industrialization since the Industrial Revolution has
led countries to endeavor to dominate energy resources. In this context, the 20th century has
witnessed power struggles in the international security system to ensure energy supplies.
Jorgenson [17] links this fact with the concept of “military coercive power”, which has
two main strands. The first strand mainly addresses the ability and desire of countries
to allocate budgetary resources to militarization. Even though the share of the public
budget used military expenses tends to increase in wartime, during peacetime, countries
may upgrade defense systems and military structures. The augmentation of these systems
and structures not only requires more budgetary allocations, but also require more energy
resources [18]. For instance, the US Department of Defense (Pentagon) is the world’s largest
consumer of petroleum-based energy, and its overall emissions of waste, fossil fuels, and
other greenhouse gases are more than the sum of Sweden, Denmark, and Portugal [19].
According to the European Defense Agency, the defense institutions of the EU member
states make significant use of energy within the Union and are seeking sustainable energy
models, as the majority of those countries are overwhelmingly net importers [20]. Despite
the introduction of cutting-edge technologies in the arms industry, the demand for energy
is continuously growing. Although sustainable renewable energy models are being widely
discussed in all countries, especially in the UN and NATO, there is no way for countries to
realize these models in the short term except for their own military bases and personnel.
According to the United Nations Environment Program, a military mission within the UN
structure usually takes between six months and a year, while it takes up to five years to
cover the costs of relatively expensive renewable energy elements [21]. Thus, short-term
analyses do not work efficiently for planning energy and military elements. In addition,
Jorgenson argues that another strand of military coerciveness stems from the level of
military technology, which is captured by military spending per soldier [17]. Higher
military spending per soldier is an indication of military technology, which is associated
with research and development activities and procurement of military defense products
despite the larger ecological footprint [17,22–24].
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Indeed, militarization is among the most important anthropogenic factors causing
environmental degradation [25] due to the destruction of forest areas to construct military
bases, the adverse impacts on ecosystems associated with military demonstrations, and
ammunition and personnel waste, along with pollution stemming from the deployment and
shipment of military personnel and assets. These examples illustrate the sociology-based
“treadmill of destruction” theory and great portion of the studies in this field draw attention
to the high-intensity and causal relationship between militarization and environmental
degradation, e.g., [26–32]. According to this theory, the dynamics of militarization in
themselves can harm nature, and countries that want to become stronger damage the
environment in many different ways by spending more on their militaries and defense [27].
Larger bases and production areas also require more natural resources, causing more
damage to ecosystems [29]. In the struggle to be stronger, there is no need to harm the
environment. An asymmetric study on warfare conducted on 126 countries between 2000
and 2010 predicted that extensive carbon emissions and environmental degradation is
associated with higher militarization [32]. The destruction caused by militarization can
occur not only through war, personnel, and armaments, but also through economic effects
caused by production, international trade, and/or institutions; see [31,33]. The economic
effects, especially those triggered by war, form depending on capital-intensive technology
and cause multiple and joint negative effects on the environment, such as diminution of
natural resources, augmentation of waste, and the release of toxic substances [26]. While
the direct environmental effects of militarization such as bombing and destruction manifest
themselves in the short term, effects such as the reduction in forests, pollution of soil and
water, decreases in production, and waves of migration manifest themselves in the long
term. Since climate change is a long-term phenomenon, its relationship with militarization
should be evaluated in the long term.

3. Relevant Literature

Even though there is an extensive body of literature in the area of defense economics
addressing the economic effects of military expenditure, studies that examine the effects of
military expenditure on environmental sustainability are relatively scarce, despite recently
growing interest. In this context, we present the findings of some prominent empirical
studies that focus on the nexus of militarization and environmental sustainability. However,
the findings of these empirical studies vary due their selection of methodology, sample
period, and units. Accordingly, the bulk of these studies were inspired by earlier pioneering
attempts [17,27–29,34,35] that argued for the impact of militarization on environmental and
sociological grounds.

Earlier empirical efforts aimed to reveal the impacts of militarization on environmental
degradation within the context of political economy by accounting for sociological aspects
as well. In this context, Jorgenson [17], Jorgenson and Clark [34], and Jorgenson et al. [35]
argued for the role of militarization in expanding the ecological footprints of nations within
the context of the treadmill of production and the treadmill of destruction theories. Jorgen-
son [17] analyzed the effects of international power on the ecological footprint of nations
by dividing international power into economic power, coerciveness, and dependence on
exports. The results of standard cross-sectional regressions revealed that military techno-
logical power and dependence on exports have detrimental effects on a nation’s ecological
footprint, whereas capital intensity has both direct and indirect effects driven by military
power, urban population, domestic income inequality, and secondary education. Jorgenson
and Clark [34] analyzed the effect of militarization on ecological footprint by incorporating
the panel data set of 53 developed and less-developed countries over the period 1975–2000.
Utilizing a random-effects estimator, the results indicate that the per capita ecological
footprint of a nation is highly dependent on per capita GDP and military expenditure per
soldier. Hence, these findings firmly confirm the treadmill of production and treadmill
of destruction theories. Likewise, Jorgenson et al. [35] examined whether the treadmill of
destruction theory was valid for 72 countries between 1970 and 2000. The conventional
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panel data estimates (fixed effects estimator) suggest that militarization has directly pos-
itive effects on environmental degradation. By incorporating an annual panel dataset
covering 68 countries over the period 1970–2000, Clark et al. [36] validated the treadmill of
destruction theory and detected a positive interplay between defense expenditures and
energy consumption. They also identified the link between militarization, energy use, and
environmental damage from the fuel consumption of military elements. In line with our
arguments in this present study, Reis et al. [37] adopted a different method, touching on the
relationship between militarization and carbon footprint. Based on systematic literature
review and case study researches, the authors find that European Union defense industry
plays a crucial role on circular economy.

Some studies examine this relationship in terms of individual countries by employing
various time-series methods. To this end, in a relatively earlier attempt, Reuveny et al. [38]
drew attention to the destructive effects of militarization and energy use in the USA be-
tween 1980 and 2000. Their findings tended to support the treadmill of destruction theory,
so that deforestation was associated with increases in conflicts and mass production. For
the USA, Bildirici [39] analyzed the effects of militarization on carbon dioxide emissions by
employing a bounds test approach to cointegration over the period 1960–2013. The findings
showed that, together with economic growth and disposal of energy, militarization has an
intensifying effect on CO2 emissions. In addition, the findings of causality tests verified
the presence of unidirectional causality from CO2 emissions to militarization, as well as
bidirectional causality. By employing the same methodologies, Bildirici [40] derived similar
findings for the USA economy between 1984 and 2015. Solarin et al. [41] discussed the role
of energy consumption and military expenditures on CO2 emissions for the USA and high-
lighted the crucial role of militarization in environmental degradation. Ahmed et al. [42]
uncovered a long-term interplay between energy consumption, military expenditure, and
environmental degradation in Pakistan between 1971 and 2016 by employing novel coin-
tegration tests and bootstrap causality tests. In addition to militarization, Gokmenoglu
et al. [43] also investigated the role of financial development on environmental degrada-
tion and ecological footprint in Turkey, which is among the leading military spenders in
NATO. Incorporating annual data spanning from 1960 to 2014, they employed the FMOLS
estimator to find the magnitude and direction of the long-term coefficients. Overall, the
findings support the treadmill of destruction theory for Turkey.

Ullah et al. [15] investigated the asymmetric effects of militarization on economic
development and environmental degradation for Pakistan and India, which are competing
in arms and industrialization, and have extensive disputes over the Kashmir issue. By em-
ploying the NARDL model for the period 1985–2018, the authors uncovered the presence of
an asymmetric relationship between militarization and environmental degradation for both
countries. In this case, a 1% decrease in militarization tended to alleviate carbon emissions
by 0.225% in Pakistan, whereas carbon emissions tended to diminish by 0.337% in India
for the same decrease. Using a novel empirical approach, Wang et al. [44] scrutinized the
influence of militarization on crude oil dependency and CO2 emissions for 11 crude oil
net importing countries between 1990 and 2019. The results of Fourier ARDL (FARDL)
methodology underlined that, as the largest crude oil consumers, only China and India
exhibit a cointegration relationship between crude oil dependence, CO2 emissions, and
militarization. Strikingly, among the developed countries, only Italy displayed a cointe-
gration relationship between dependency on crude oil, CO2 emissions, and militarization
due to its geography, energy shortage, and high crude oil dependency. For the rest of the
sample, Wang et al. [44] found no cointegration relationships. Finally, in a recent paper,
Erdogan et al. [45] examined the effect of militarization on environmental sustainability for
Mediterranean countries over the period 1965–2019. By conducting global vector autore-
gression (VAR) analysis, the authors confirmed the validity of the treadmill of destruction
theory. Accordingly, an unanticipated positive change in global military expenditure tends
to increase carbon emissions.
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It should also be noted that there has been recent growing interest among scholars
in conducting empirical analyses due to recent advances in panel data analysis. In this
context, Ben Afia and Harbi [46] investigated the impacts of militarization on air pollution
for 121 countries, covering the period between 1980 and 2011. By conducting instrumental
variables analysis, the authors found that militarization had positive direct and indirect ef-
fects on per capita emissions for all countries. Bildirici [47] analyzed the interconnectedness
of CO2 emissions and militarization for the G7 countries by incorporating annual panel
data over the period 1985–2015. In order to reveal the long-term relationship between CO2
emissions, militarization, GDP per capita, and energy consumption, panel autoregressive
distributed lag (ARDL) methodology was utilized. The findings demonstrate the long-term
interplay between the aforementioned variables.

Furthermore, the findings of panel causality tests confirmed the existence of unidirec-
tional causalities running from militarization and energy consumption to CO2 emissions.
Bradford and Stoner [48] aimed to determine the energy use and environmental effects of
militarization by using CO2 emission levels, per capita national income, city population,
and military expenditures in a panel data analysis for 62 countries between 1975 and 2014,
and 162 countries between 1960 and 2014. Working with a fairly large and comprehensive
dataset, the authors found that countries with high military expenditures also have high
carbon emissions, and that militarization has harmful environmental consequences. In a
similar vein, Ben Afia and Harbi [49] examined the direct and indirect effects of milita-
rization through the income channel for 120 countries, spanning from 1980 to 2015. Their
findings suggest that military outlays tend to have positive direct and indirect effects on per
capita emissions overall. Using a generalized method of moments (GMM) and structural
VAR (SVAR) model, Domguia and Poumie [50] scrutinized the relationship between CO2
and methane gases and defense expenditures for 54 African countries between 1980 and
2016. The findings exhibited the presence of positive interplay between environmental
damage, militarization, and energy use. Zandi et al. [51] conducted fully modified ordi-
nary least squares (FMOLS) and dynamic ordinary least squares (DOLS) analysis for six
Asian countries between 1995 and 2017, uncovering a positive and strong relationship
between military expenditures, energy use, and CO2 emissions. Finally, for South Asian
countries between 1984 and 2019, Qayyum et al. [52] demonstrated the devastating effects
of defense expenditures and energy use on the environment by using panel ARDL and
causality tests. Dudzevičūtė et al. [53] employed Spearman correlation as well as ALM
for Baltic countries, and found a positive relationship between military expenditure and
energy use. However, all the studies mentioned in this section excluded the asymmetric
relationships when evaluating direct effects. The development of nonlinear methods has
provided a remarkable opportunity to reveal networks of relations, such as the damage
to the environment from sudden military expenditures, or environmental sustainability
during arms races. Therefore, this study aims to make a contribution to this field using the
NARDL method.

4. Data Issues, Model Structure, and Estimation Strategy

4.1. Data Issues

This study utilizes the balanced panel data of fifteen member states of NATO (See
Table A1 in the appendix for the list of the countries in the sample), spanning the period
1965–2018. The lack of available data for the new member states that joined the alliance in
the late 1990s and early 2000s forced us to limit our empirical analysis to older member
states of the alliance. We incorporated the annual balanced panel data for carbon dioxide
emissions (CO2), the defense burden in the percentage of military expenditure to GDP ratio
(ME), and primary energy use (EN). We collected the data for the defense burden from
the World Development Indicators (WDI) database of the World Bank [54], whereas the
data for carbon dioxide emissions (kilotons) and primary energy use (kg of oil equivalent
per capita) were compiled from the Statistical Review of World Energy database of British
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Petroleum (BP) [55]. Empirical analysis was carried out using GAUSS 10 and Stata 16
software. Table 1 presents the definitions and data sources of the variables.

Table 1. List of variables and data sources.

Variables Abbreviation Source

Carbon dioxide emissions (kilotons) ** CO2 BP, Statistical Review of World Energy
Primary energy use (kg of oil equivalent per capita) EN BP, Statistical Review of World Energy

Defense burden (military expenditure to GDP ratio, %) ME World Bank, WDI

Note: ** dependent variable.

Table 2 displays descriptive statistics. The standard deviation for CO2 and EN are
relatively higher due to larger differences between maximum and minimum values. The
minimum values for CO2, ME, and EN were observed in Luxembourg, while the maximum
values for these variables by far were observed in the USA. It should also be noted that
the variables were converted into natural logarithmic form to reduce the likelihood of
skewness in the original data set in order to obtain more reliable statistical results.

Table 2. Descriptive statistics.

Variable Observation Mean
Standard
Deviation

Minimum Maximum

CO2 810 576.020 1210.372 8.025 5892.213
ME 810 2.576 1.383 0.420 9.417
EN 810 9.775 19.830 0.104 96.967

4.2. Model Structure and Estimation Strategy

In line with the aforementioned empirical studies that deal with the treadmill of
destruction theory, we construct our baseline model in implicit functional form as follows:

CO2 = f (ME, EN) (1)

where CO2 is carbon dioxide emissions, which are the proxy for the environmental degra-
dation. The right-hand-side variable ME represents the defense burden, which is measured
as the ratio of military expenditures to GDP, while EN is the proxy for primary energy use.
Accordingly, the baseline specification is constructed in the following equation:

CO2it = β0 + β1MEit + β2ENit + uit (2)

where the indices i and t denote cross-sectional units and time periods, respectively. β0 is
the drift parameter, while β1 and β2 are the parameters to be estimated. uit denotes the
conventional idiosyncratic disturbance term, which follows the i. i. d. process. In line with
the theoretical arguments that support the treadmill of destruction theory, we postulate
that the defense burden (MEit) and energy use (ENit) are positively associated with carbon
dioxide emissions (CO2it). In other words, the hypothesis could be postulated as in the
following:

• H0: MEit and ENit positively and asymmetrically influence CO2it.
• H1: MEit and ENit do not have significant and asymmetric influence on CO2it.

In this respect, we will estimate the relationship given in Equation (2) using linear and
nonlinear panel ARDL methods. In this empirical investigation, we specifically focus on
the symmetric and asymmetric effects of the defense burden on environmental degradation.
By adding the positive and negative partial sums of the defense burden to the linear
ARDL model, we can detect the potential effects on carbon emissions of changes in the
defense burden. By performing long-term analysis in the ARDL model, the variables can
be integrated at different orders. As pioneered by Shin et al. [56], asymmetric relationships
among the variables can be examined within the scope of the ARDL model, which was
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introduced by Pesaran et al. [57]. Thus, we assume the presence of symmetric effects using
the following error correction model:

ΔCO2it = αi + γ1iCO2i,t−1 + γ2i MEi,t−1 + γ3iENi,t−1 +
k
∑

j=1
δ1ijΔCO2it−j +

k
∑

j=0
δ2ijΔMEit−j

+
k
∑

j=1
δ3ijΔENit−j + π1iΔCO2t + π2iCO2t−1 + π3i MEt−1 + π4iENt−1 + π5iΔMEt

+π6iΔENt +
p
∑

λ=2
π7iλΔCO2t−λ +

p
∑

λ=1
π8iλΔMEt−λ +

p
∑

λ=1
π9iλΔENt−λ + uit

(3)

As argued by Ullah et al. [14], the main advantage of this setup emanates from the
combination of the short-term and long-term effects into single equation [15]. In accordance
with Eberhardt and Presbitero [58], the short-term effects are captured by the term Δ, which
denotes the first differences of the relevant variable, whereas the bar notation denotes the
cross-sectional means of relevant variables in Equation (3). The long-term dynamics are
captured by the normalization of the estimates of γ2i and γ3i on γ1i. Following Eberhardt
and Presbitero [58] and Ullah et al. [15], to determine whether the defense burden has
asymmetric effects on CO2 emissions, we decoupled the defense burden into positive and
negative partial sums using the following equations:

ME+
it =

t

∑
j=1

ΔME+
ij =

t

∑
j=1

max(ΔMEij, 0) (4)

ME−
it =

t

∑
j=1

ΔME−
ij =

t

∑
j=1

min(ΔMEij, 0) (5)

where ME+
it represents the positive partial sums of the defense burden and ME−

it represents
the negative partial sums of the defense burden. In this respect, by using Equations (4) and
(5), an asymmetric error correction representation of Equation (3) is given as follows:

ΔCO2it = αi + ω1iCO2i,t−1 + ω2i ME+
i,t−1 + ω3i ME−

i,t−1 + ω4iENi,t−1

+
k
∑

j=1
γ1ijΔCO2it−j +

k
∑

j=0
γ2ijΔME+

it−j +
k
∑

j=0
γ3ijΔME−

it−j +
k
∑

j=1
γ4ijΔENit−j + τ1iΔCO2t + τ2iCO2t−1

+τ3i ME+
t−1 + τ4i ME−

t−1 + τ5iENt−1 + τ6iΔME+t

+τ7iΔME−
t + τ8iΔENt +

p
∑

λ=2
τ9iλΔCO2t−λ +

p
∑

λ=1
τ10iλΔME+

t−λ +
p
∑

λ=1
τ11iλΔME−

t−λ +
p
∑

λ=1
τ12iλΔlnENt−λ + uit

(6)

where ω2i, ω3i, and ω4i denote the long-term coefficients, the positive and negative partial
sums of the defense burden, and energy use, respectively. In a similar vein, γ2ij, γ3ij,
and γ4ij denote the short-term coefficients, the positive and negative partial sums of the
defense burden, and energy use, respectively. The existence of the long-term relationship is
dependent only if ω1 has a negative value. In order to determine whether asymmetric effects
of the defense burden on environmental degradation exist, we test the null hypothesis ω2i
= ω3i. Rejection of the null hypothesis indicates that the effects of the defense burden on
environmental degradation tend to be asymmetric in the long term. Likewise, rejection of
the null hypothesis γ2ij = γ3ij indicates the presence of asymmetric effects of the defense
burden on environmental degradation in the short term. For heterogeneous dynamic panel
data models, Chudick and Pesaran [59] proposed the dynamic common correlated effects
estimator (DCCE), through which we estimated the error correction models shown in
Equations (3) and (6). The major superiority of the DCCE estimator lies in the fact that it
generates efficient estimates not only in the presence of cross-sectional dependency (CD)
and endogeneity, but also in the presence of heterogeneity among the slope coefficients.
Furthermore, the consistency of the DCCE estimator stems from the inclusion of the lags of
the cross-sectional means of each variable [60].
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For investigation of the causal interplay between the variables, both symmetrically
and asymmetrically, we employed the panel causality test developed by Dumitrescu and
Hurlin [61], in which the CD and heterogeneity of the coefficients for each unit are also
considered. The following equation represents the general form of the panel causality test.

Yit = αi +
K

∑
k=1

γ
(k)
i Yit−k +

K

∑
k=1

β
(k)
i Xit−k + εit (7)

Along with the estimation of causality between the variables both symmetrically and
asymmetrically, the next session will be mainly devoted to the estimation of our NARDL
model, represented by Equation (6).

5. Estimation Results

Through the aforementioned baseline specifications, our empirical analysis consists
of four steps. We commence the empirical treatment by checking for slope homogeneity
and CD; the relevant results are displayed in Table 3, where the upper part shows the
results of homogeneity tests and the lower part shows the results of CD tests. As developed
by Pesaran and Yamagata [62], the homogeneity tests firmly indicate the presence of
heterogeneity by rejecting the null hypothesis of the homogeneity of the slope coefficients
at a 1% significance level. In order to clarify whether cross-correlations among the variables
exist, we performed CD and CDLM tests, as introduced by Pesaran [63]. The results of CD
tests clearly revealed the existence of cross-correlations among the variables by rejecting
the null hypothesis of CD independency at a 1% significance level.

Table 3. Slope homogeneity and CD tests.

A-Homogeneity Tests

Δ̃ Test Δ̃adj Test
50.936 (0.000) *** 52.934 (0.000) ***

B-CD Tests

CD Test CDLM Test
66.020 (0.000) *** 297.546 (0.000) ***

Notes: significance codes: *** p < 0.01. Source: authors’ estimations based on World Bank and British Petroleum
(BP) data.

Before proceeding to the symmetric and asymmetric panel ARDL analysis, we per-
formed unit root tests to account for heterogeneity and CD, as pioneered by Pesaran [64].
Table 4 reports the results of the CADF and CIPS tests. The results firmly attest that the
series are integrated at different orders. The series of CO2 and ME become stationary by
first differencing, whereas the series of EN is stationary at level, i.e., I (0). Thus, as argued
by Pesaran et al. [57], it is feasible to utilize ARDL methodology in linear and nonlinear
structures.

Table 5 provides the results of panel ARDL and panel NARDL estimates. The co-
efficient of the error correction term (EC) is negative in each estimate, indicating that
there is a cointegration relationship between carbon dioxide emissions and other variables.
According to the short-term symmetric panel ARDL estimation results, ΔEN and ΔME
are positively associated with CO2. However, in the long term, there is no significant
interplay between the defense burden and CO2 emissions, whereas primary energy use
has a positive effect on CO2 emissions. A 1% increase in EN exacerbates CO2 emissions
by 0.361. The right panel of Table 4 exhibits the estimation results of the panel NARDL
model, in which we decoupled ME into positive and negative components to capture the
effects of changes on carbon dioxide emissions. We also performed Wald tests so that the
coefficients of ME+ and ME− were identical to each other to determine the presence of an
asymmetric relationship between the defense burden and CO2 emissions. The long-term
Wald test statistic (WLR) confirms the asymmetry in the defense burden by rejecting the
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null hypothesis, in which the coefficients of ME+ and ME− are identical. In this respect,
the short-term estimation results demonstrate that positive changes in the defense burden
(ΔME+) do not have a significant effect on carbon dioxide emissions. According to WSR,
there is no asymmetric relation in the short term. However, negative changes in the defense
burden tend to diminish carbon dioxide emissions. Hence, a 1% fall in ΔME− leads to a
decrease in CO2 by 0.06%. In line with the symmetric ARDL analysis, the results of the
NARDL model verify the distorting effect of rising energy use on environmental quality.
A 1% increase in ΔEN tends to increase CO2 by 0.962%. In a similar vein, the long-term
asymmetric analysis confirmed the validity the ameliorative effects of a decreasing defense
burden on environmental quality. Accordingly, a 1% fall in ME tends to alleviate CO2 by
0.08%. On the other hand, the estimation results points out the positive effect of energy use
on CO2 emissions. In this respect, 1% rise in EN causes CO2 to increase by 0.486%.

Table 4. Panel unit root tests.

CADF Test CIPS Test

I (0) I (1) Decision I (0) I (1) Decision

CO2
−2.498
(0.238)

−5.563
(0.000) *** I (1) −2.609 −6.312 *** I (1)

ME −2.401
(0.392)

−4.887
(0.000) *** I (1) −2.659 −6.163 *** I (1)

EN −2.738
(0.037) **

−4.879
(0.000) *** I (0) −2.854 ** −6.268 *** I (0)

Note: significance codes: *** p < 0.01 and ** p < 0.05. Critical values at 1%, 5%, and 10% significance levels for both
tests are −2.93, −2.76, and −2.66, respectively. Source: authors’ estimations based on World Bank and British
Petroleum (BP) data.

Table 5. Panel ARDL and panel NARDL results.

Dependent Variable: CO2

Variable ARDL NARDL

Coefficient p-Value Coefficient p-Value

Short term

ΔME+ 0.0888 0.207
ΔME+ (−1) 0.0590 0.343

ΔME− 0.0413 0.258
ΔME− (−1) 0.0601 0.090 *

ΔEN 0.9217 0.000 *** 0.9622 0.000 ***
ΔEN (−1) −0.0491 0.567

ΔME 0.0481 0.065 *
ΔME (−1) 0.0322 0.258

Long term

ME+ 0.0197 0.647
ME− −0.0876 0.001 ***
EN 0.3617 0.000 *** 0.4867 0.000 ***
ME −0.0355 0.125

Diagnostic tests

EC (−1) −0.3746 0.000 *** −0.4854 0.000 ***
Kao cointegration

test −3.8003 0.001 *** −4.1560 0.000 ***

WLR 11.34 0.0009 ***
WSR 0.30 0.5859

Note: significance codes: *** p < 0.01 and * p < 0.1. WLR indicates long-term asymmetry test. WSR indicates
short-term asymmetry test. Source: authors’ estimations based on World Bank and British Petroleum (BP) data.

We finish the empirical analysis by investigating the causal interplay among the
variables. The left panel of Table 6 shows the results of the symmetric causality tests,
whereas the right panel shows the results of the asymmetric causality tests. The results
of the symmetric causality tests demonstrate that unidirectional causality exists from ME
to CO2 and EN to CO2, clearly rejecting the null hypotheses at 10% and 5% significance
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levels, respectively. To address the asymmetric effects of the defense burden, we examine
the causal relationships between the positive and negative components of ME and each
variable. In line with the results of the panel NARDL analysis, unidirectional causality is
present from ME− to CO2. To this end, the null hypothesis of ME− does not cause CO2 is
rejected at a 10% significance level. Finally, it should also be noted that there is no evidence
of causality from CO2 and EN to positive or negative changes in ME.

Table 6. Symmetric and asymmetric panel causality tests.

Symmetric Causality Asymmetric Causality

Direction Wbar-Stat. Zbar-Stat. Prob. Direction Wbar-Stat. Zbar-Stat. Prob.

ME → CO2 3.408 6.596 0.063 *** ME+ → CO2 2.893 5.186 0.148
EN → CO2 3.967 8.126 0.020 ** ME− → CO2 3.715 7.435 0.067 ***
CO2 → ME 2.411 3.866 0.167 CO2 → ME+ 1.565 1.548 0.547
CO2 → EN 1.729 1.996 0.512 CO2 → ME− 1.429 1.177 0.471
ME → EN 1.204 0.559 0.823 ME+ → EN 1.092 0.252 0.924
EN → ME 2.140 3.122 0.350 ME− → EN 1.497 1.361 0.652

EN → ME+ 1.413 1.131 0.724
EN → ME− 0.894 −0.287 0.896

Note: significance codes: *** p < 0.01 and ** p < 0.05. Source: authors’ calculations based on World Bank and
British Petroleum (BP) data.

6. Discussion

Overall, our findings tend to support the findings of other empirical studies that
address this issue for a panel of countries over various time spans [34,35,45–47,50–52].
Furthermore, our findings are in conformity with empirical studies validating the treadmill
of destruction theory in the context of individual countries [15,39–41,43]. Thus, in line with
the majority of the empirical literature, our findings reveal the validity of the so-called
“treadmill of destruction” theory. Aligning with principle of the theory that countries
with more labor-intensive and cutting-edge technologies demand more natural resources,
our findings show that reductions in military outlays tend to diminish pressure on the
environment. Since its establishment, NATO has taken various actions to mitigate pressure
on the environment and natural resources due to the potential threat of climate change. The
earliest example of this was the establishment of CCMS to initiate and support studies and
fellowships to deal with all forms of pollution and the disposal of hazardous waste. These
essential actions have been accelerated by the turn of the new millennium, with rapidly
growing interest in the climate change and environmental concerns and the initiatives of
the UN.

In 2006, CCMS introduced the Science for Peace and Security Plan to execute initiatives
dealing with environmental security challenges. Among the most notable examples of this is
the Smart Energy Initiative, which promoted energy efficiency and innovative technologies
to maintain the operations of the alliance. In addition, the “Green Defense Framework” was
ratified by the member states at the Wales Summit in 2014. Since all members of the alliance
are involved in both the United Nations Framework Convention on Climate Change and
the Paris Agreement, the member states are eager to achieve the target of limiting global
warming to 2 or 1.5 degrees Celsius above pre-industrial levels [11,12]. Thus, within NATO,
there is a growing tendency to implement innovative and eco-friendly technologies to
reduce carbon dioxide and other greenhouse gas emissions through the individual efforts
of member states. The majority of members tend to replace obsolete technology with
eco-innovative technologies, and tend to reduce the military outlays for the purchase of
emissions-producing arms products. Another factor that potentially supports our findings
is the restrictions and regulations on carbon emissions within member countries. The
countries in the sample are considered to be either high income or upper-middle income.
Furthermore, the majority of the sample consists of EU members, for whom regulations on
carbon and other greenhouse emissions are relatively strict for producers and suppliers
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compared to the rest of the world. Therefore, arms producers are also influenced by
regulations that potentially compel the use of eco-innovative technologies.

7. Conclusions

Climate change is a major challenge for the global economy. Rapid industrialization
has caused the exploitation and disposal of natural resources to grow at an unprecedented
pace compared to the early industrialization period. The flagrant waste of resources is a
major potential risk for sustainable development. However, focusing only on sustainable
development would not be an appropriate approach either, since peace and security for
countries is also essential. In this respect, it becomes inevitable that countries to allocate
some of their resources to the defense sector. Furthermore, tensions between and within
countries drive them to arms races, resulting in the allocation of scarce resources to ineffi-
cient areas. This situation is known as the famous phenomenon of “butter versus guns” in
the field of defense economics. The arms races and increase in military outlays mean no
only the transfer of scarce resources to the arms industry, but also increases in energy con-
sumption and the use of natural resources for the production and use of defense products.
While the direct environmental effects of militarization such as bombing and destruction
manifest themselves in the short term, effects such as the reduction in forests, pollution of
soil and water, decreases in production, and waves of migration manifest themselves in the
long term. Thus, the association between militarization and environmental degradation
should be assessed in the long term.

In light of this information, this particular study deals the asymmetric effects of
the defense burden on environmental degradation for fifteen countries within NATO,
which is a major power in the global context in terms human resources, logistics, and
technology. In line with the majority of empirical studies in the literature, our findings
support the treadmill of destruction theory. Accordingly, a negative change in the defense
burden has a retarding effect on carbon dioxide emissions in the long term. Furthermore, a
unidirectional causal relationship exists between negative changes in the defense burden
and carbon dioxide emissions.

The treadmill of destruction theory is tested by novel methods and confirmed asym-
metrically; this creates the opportunity to better comprehension the link between mili-
tarization, environment, and sustainable development. Although it is widely accepted
that countries with more labor-intensive and advanced technologies demand more natural
resources, the findings for the countries investigated within the scope of this study show
that as military expenditure decreases, pressure on the environment also decreases. Allo-
cating significant budgetary resources to defense expenditure in extraordinary times as
wars, coups, or natural catastrophe increases air pollution, as well as environmental waste.
These findings draw attention to the high level of defense expenditure in the long-term and
reveal that resources become scarcer as a result of shifting existing productive resources to
inefficient fields such as defense. This resource transfer process both reduces efficiency and
creates problems in terms of sustainability.

In connection with these findings, studies carried on the nexus of environment and
militarization in the last ten years has been partially successful. It could be argued that
initiatives aimed at reducing carbon emissions and other greenhouse emissions have been
effective in recent decades. Furthermore, most of NATO countries are parties to vital
agreements on environmental sustainability and the reduction in the adverse impacts of
climate change and greenhouse gas emissions. Thus, they are also regarded as pioneers in
these terrains. The fact that some of the countries included in the sample are important arms
producers and exporters at the global scale might affect not only production technology, but
also the military outlays that are made over old conventional arms products. Nevertheless,
the existence of standards regarding the environment and energy consumption in the EU
member states of NATO might potentially affect this situation.

The subject discussed in our study helps shed light on current practices and to develop
policy recommendations for defense expenditure within the framework of a sustainable

157



Sustainability 2023, 15, 573

development model in the future. Ensuring the usage of environmentally-friendly policies
on defense technologies that avoid the consumption of fossil fuels may have a mitigating
effect on environmental pollution. Through these policies, foreign dependency can also
be decreased, paving the way for countries to be more active and effective politically.
Awareness that increased defense expenditure in extraordinary times can increase air
pollution and environmental waste can also aid in effective planning before these situations
occur. Furthermore, the implementation of green growth policies can reduce the possible
negative impacts of economic growth in terms of environmental pollution. NATO’s future
agenda includes ensuring the security and territorial integrity of member states, as well as
taking action against climate change. It is inevitable that, using obsolete and less-sensitive
technologies to environment, make defense activities gradually less effective. Therefore,
using non-innovative and environmentally-friendly technologies also put pressure on
scarce natural resources that are at risk of depletion. Thus, investments in renewable
energy resources should also be given priority in how NATO members allocate resources
for common defense. Actions taken within the “Green Defense Framework” developed
at the Wales Summit in 2014 can also contribute to the creation of new employment
opportunities and alleviate the concerns of countries regarding their economic growth
while ensuring sustainability. In addition, while these actions are carried out, NATO
should focus attention on minimizing conflicts of interest among members, enacting joint
decision-making mechanisms, and developing relations in a peaceful framework.
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Appendix A

Table A1. List of countries.

List of Countries * Date of Membership

Belgium 1949
Canada 1949
Denmark 1949
France 1949
Germany 1955
Greece 1952
Italy 1949
Luxembourg 1949
Netherlands 1949
Norway 1949
Portugal 1949
Spain 1982
Turkey 1952
United Kingdom 1949
United States of America 1949

Note: * countries are shown in alphabetical order.
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Abstract: SMEs collectively account for a significant proportion of greenhouse gas emissions and
so there is a need for urgent action to be taken by SMEs in the journey to achieve net zero. In this
article, we provide a comprehensive conceptual framework for SMEs to draw from in the journey
towards net zero by synthesizing the academic and grey literature. By bringing together key strands
of the literature, we derive a conceptual model that provides a clear pathway for SMEs to embark
on their net zero journeys. The framework we invent involves understanding the position of the
SME in the value chain, understanding the pressures from stakeholders, undertaking greenhouse
gas accounting to measure current levels of carbon emissions, undertaking internal changes towards
the net zero agenda, undertaking external facing changes towards the net zero agenda, uncoupling,
community participation, and updating business activities regularly. This model acts as a progressive
decision-making and continuous improvement framework that will be an asset to SMEs as they
undertake net zero activities. Overall, the paper contributes to the sustainability literature by being
the first to synthesize the academic and grey literature to develop a comprehensive conceptual
framework for SMEs to attain net zero.

Keywords: net zero; SMEs; sustainability; climate change; enterprises; grey literature; greenhouse
gases; emissions

1. Introduction

To keep the rise in global average temperatures within certain limits, science implies
that there is a finite budget of carbon dioxide that is allowed into the atmosphere, alongside
other greenhouse gases [1]. It is for this reason that around 197 countries have agreed to
limit global warming to below 2 ◦C and to make efforts to limit global warming to 1.5 ◦C
under the Paris Agreement. They include China, the countries of the European Union
and the United States, the world’s three largest greenhouse gas emitters [1]. Meeting the
1.5 ◦C goal with a fifty per cent probability translates into a remaining carbon budget of
400–800 GtCO2. Staying within this carbon budget requires CO2 emissions to peak before
2030 and fall to net zero by around 2050 [1,2].

Beyond this, any further carbon release must be balanced by removal into sinks [3].
This is because of the monotonic, positive and near-linear relationship between cumulative
net anthropogenic CO2 emissions and CO2-induced surface warming [1,4]. The conse-
quence of this result is that CO2-induced warming halts when net anthropogenic CO2
emissions halt (i.e., CO2 emissions reach net zero) [5]. Thus, to turn net zero into a useful
frame of reference for various decision makers, the global carbon constraint needs to be
translated into individual decarbonisation pathways for nations.

The term “net zero” (or ‘carbon neutrality’) is used to refer to a state where, in broad
terms, the level of CO2 and equivalent emissions released into the atmosphere is balanced
by that being removed or securely stored. In other words, net zero refers to achieving
a balance between the amount of greenhouse gas emissions produced and the amount
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removed from the atmosphere [6,7]. The UK definition of a small to medium enterprise
(SME) is generally any organisation that has fewer than 250 employees and a turnover of
less than €50 million or a balance sheet total of less than €43 million [8].

The UK aims to decarbonise all sectors of its economy and reduce CO2 emissions to
net zero by 2050 [9,10]. Achieving net zero by 2050 will require a transformation of business
across the UK. To this end, SMEs must play a vital role in sustainability because of their
significance to the UK economy. Accounting for 99 per cent of all UK businesses, SMEs are
crucial to whether the UK meets this 2050 net zero target. SMEs are the bloodline of the UK
economy, generating 52 per cent of annual UK GDP [8]. SMEs also account for three-fifths
of employment and half of the total turnover of the UK’s private sector.

SMEs collectively account for around half (43–53%) of greenhouse gas emissions by
UK businesses [10]. When households and the public sector are added to the mix, SMEs
account for around a third (29–36%) of total UK emissions [10]. The most greenhouse
gas (GHG)-intensive industries in the UK are energy supply, agriculture, water supply,
mining, transport, and manufacturing (ONS,2019). Greenhouse gases are gases in the
earth’s atmosphere that trap heat in the atmosphere. The seven direct greenhouse gases
under the Kyoto Protocol include; (1) Carbon dioxide (CO2), (2) Methane (CH4), (3) Nitrous
oxide (N2O), (4) Hydrofluorocarbons (HFCs), (5) Perfluorocarbons (PFCs), (6) Sulphur
hexafluoride (SF6), and (7) Nitrogen trifluoride (NF3), [9]. CO2 (the biggest contributor to
climate change) accounts for about 79% of all U.S. greenhouse emissions, Methane accounts
for 11%, Nitrous Oxide accounts for 7%, and Fluorinated Gases account for 3% [11].

SMEs have a huge task and opportunity to help the UK meet its net zero 2050 target
and understanding how their current activities contribute to carbon emissions and what
needs to be done to meet the net zero target is vital if the UK is to achieve net zero
by 2050. The UK is a principal actor in the net zero discussion because the industrial
revolution started in the UK and soon spread to the rest of the world, including the
United States [12]. As industrialisation spread, CO2 emissions naturally increased [13].
In this regard, it is not possible to ignore the aggregate impact of SMEs on CO2 emissions.
SMEs can not only reduce their emissions; they can also have an important indirect
influence on the climate agenda through their influence on other actors, including
suppliers, customers, and other organisations [14].

In this article, we contribute to the extant literature by providing a comprehensive
conceptual framework for SMEs to draw from in their net zero transitions. We do this by
synthesizing commonalities across SME operations primarily in the UK, but also often
drawing from other relevant contexts and kneading together the academic literature and
non-academic perspectives from the grey literature. The research objectives for this paper
are given below:

- Research objective 1: To determine what the barriers that prevent SMEs from engaging
in net zero activities are based on the academic and grey literature.

- Research objective 2: To determine what the drivers for SMEs to engage in net zero
activities are based on the academic and grey literature.

- Research objective 3: To derive a conceptual framework to help SMEs achieve net zero
capability based on the academic and grey literature.

Our motivation for this paper is to bring the grey literature into the academic literature
on SME net zero activities. Grey literature can broaden the scope of literary analysis to
include more recent and relevant studies, thereby providing a more complete assessment of
available evidence [15–17]. Grey literature is a field in library and information science that
deals with the production, distribution, and access to multiple document types produced
on all levels of government, academics, business, and organization in electronic and print
formats not controlled by commercial publishing i.e., where publishing is not the primary
activity of the producing body [18,19].

Grey literature is produced at all levels of academia, business, government, and in-
dustry in print and electronic formats not controlled by commercial publishers [20]. Grey
literature can include academic papers, conference papers and abstracts, discussion papers,
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government reports, committee reports, newsletters, conference proceedings, program eval-
uation reports, standards/best practice documents, technical specifications and standards,
and working papers [21]. Grey literature is troublesome to search and locate because there
are no central sources, such as libraries or databases, where it is collected or housed. It thus
requires considerable time and effort to locate [15–17].

Despite the difficulty in locating grey literature, purely empirical research-based re-
views and papers have been criticized for their inability to provide meaningful conclusions
about complex interventions and a national or regional context for differences in imple-
mentation [20,22]. It is for this reason that reviewing grey literate is preferred in the case of
complexity in intervention and outcomes as is the case concerning SMEs and their net zero
activities. Often, variations in outcomes cannot be explained by only reviewing empirical
academic research-based studies because the actual mechanisms occurring within the in-
tervention and useful ideas about the implementation of interventions are habitually not
described [22,23]. In addition, there could be a lack of consensus, low volume and quality of
evidence, complex outcomes and interventions, and important contexts for implementing
interventions [20]. Such factors may be critical to support policy and program decisions
regarding how SMEs can help to achieve net zero [22,24].

This paper is unique because it proposes an implementation framework for SMEs to
implement their net zero strategies based on the academic and grey literature. Since this
domain is not well researched within academia, this study develops an understanding
of the multi-criteria relationships for SME decision making when implementing net zero
activities. The rest of the paper proceeds as follows: we review the extant academic
literature and then explain our materials and methods before discussing key themes that
highlight the barriers and drivers for SMEs who wish to engage with the net zero agenda.
We then build and explain our framework based on the academic and grey literature and
then conclude.

2. Literature Review

The extant literature suggests that SMEs play a crucial and pivotal role in the reduction
of carbon emissions and in addressing climate change [6,25–27]. For example, research
argues that because SMEs account for 13% of global energy usage, there is a need for SMEs
to take a proactive approach to contribute to reducing global carbon emissions [28].

However, many SMEs are still dominated by a very narrow world view which is
primarily framed around economic growth as opposed to the contribution of their economic
activities to climate change and global carbon emissions [2,26,29]. Within this context,
the achievement of net zero capabilities is also being applied in a community where
critical values around environmental protection are personal [6,28,30,31]. This makes
the process challenging as the focus now shifts to SME behaviours and characteristics
alongside external influences [32,33]. It follows that SMEs can generate net zero capability
by implementing a range of strategies that reduce greenhouse gas (GHG) emissions and
contribute to sustainable development. We conduct a thematic review of some examples of
these strategies next.

2.1. Measuring and Managing Carbon Emissions

One element which can be used by SMEs to answer the economic problem and to
change their views on the climate issue is proper measuring and managing of carbon
emissions to ensure that adequate importance is given to reducing emissions. Firstly, the
measuring of carbon emissions helps SMEs realise what their GHG footprint is. This does,
however, come with its challenges as active monitoring will be required so that SMEs can
balance between carbon emissions and the amount they offset [29]. Thus, the key aspect at
this point is SMEs need to undertake an audit of their current climate footprint which will
act as a benchmark for the carbon offset. Any such benchmark must take into account all
emissions associated with traditional business operations including energy consumption,
transportation, and waste [28].
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Secondly, the process of change is not without its challenges and in the context of
climate change and global footprints, many SMEs might need to go through a process
of digital transformation [34,35]. This process of transformation includes adopting new
technologies and systems that enable better tracking and reporting. In developing a
process of measurement and management, SMEs can also measure their GHG emis-
sions using tools such as the GHG Protocol, and then set targets for reducing them.
After GHG emissions have been measured, they can then be managed using insights
gained during the measurement phase. Overall, SMEs can benefit from cost savings,
increased competitiveness, and improved reputation by measuring and managing their
carbon emissions [2].

2.2. Adopting Renewable Energy Sources

SMEs can reduce their carbon footprint by using renewable energy sources such as
solar, wind, or hydropower. To reduce their global GHG footprint, there is also an onus
on SMEs to adopt renewable energy sources because SMEs account for 13% of global
energy usage [28]. Technologies which can harness solar, wind and geothermal power
offer significant advantages in reducing GHG footprints compared to traditional fossil
fuels [36–38]. This reduction in footprint can also lead to other benefits; for example, the
installation of solar panels or wind turbines on roofs or premises can act as a catalyst to
generate electricity cleanly and efficiently, lowering operating costs and reducing reliance
on grid power [6,33,39].

This approach towards renewable energy can also act as a marketing platform and
can focus on environmentally conscious customers. While the benefits of adopting a net
zero strategy are many, there are still considerable challenges which organisations need
to consider when employing renewable energy, mainly upfront costs. These upfront costs
may be a challenge for some SMEs. Investigating financial possibilities, such as grants and
loans, that assist the development of renewable energy sources is one way to surmount this
problem [30,40]. Joining community solar programmes or renewable energy cooperatives,
which offer access to renewable energy sources without the need for substantial capital
commitments, is a more creative solution to this problem for SMEs [6,41]. Renewable
energy is becoming increasingly cost competitive and can provide a stable source of energy
for SMEs [26,33,42].

2.3. Improving Energy Efficiency

SMEs can also reduce their energy consumption and emissions by improving the
energy efficiency of their buildings and equipment. This can include measures such as
upgrading insulation, installing energy-efficient lighting and appliances, and optimizing
heating and cooling systems [2]. Research also suggests that there are many ways for SMEs
to improve efficiency to minimise carbon footprints [28,33]. For many SMEs, the focus
on improving energy efficiency is a key business strategy with targets set by the central
government [31,43]. With minimal up-front costs, the implementation of such a strategy is
a low-risk approach to a fundamental problem [44]. The benefits of such an approach allow
SMEs to decrease their energy usage, operational expenses, and carbon footprint without
having the huge upfront costs of installing renewable technology.

SMEs can improve their energy efficiency through a variety of mechanisms and
methods. One example is conducting an energy audit, which is useful for identifying areas
of waste and expense. This may entail locating inefficient lighting systems, obsolete heating
and cooling systems, and other energy-intensive equipment [45]. The other approach is
more holistic and companywide, involving education and support for all stakeholders.
This requires educating people about energy-saving practises and changing their behaviour
to improve efficiency. Simple actions such as turning off lights and appliances when not in
use and encouraging employees to take public transportation, ride their bikes, or carpool
can help reduce energy consumption and carbon emissions [46].
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2.4. Implementing Circular Economy Principles

Another popular approach to reducing waste and maximising efficiency is the utili-
sation of circular economy approaches and strategies [47]. The principles of the circular
economy provide a framework for long-term economic development by reducing waste and
optimising resource utilization. SMEs are critical players in the global economy, but due to
limited resources and knowledge, they frequently face unique challenges in adopting circu-
lar economy principles. Thus, a cheap and efficient approach to reducing environmental
impact and achieving net zero capability is useful [44].

These principles, from an organisational perspective, also provide significant benefits
to SMEs, including the reduction of material and production costs while promoting resource
efficiency and sustainability by implementing closed-loop supply chains and designing
products for circularity [37]. This is, in the view of the researchers, a critical approach
to embracing sharing and collaborative consumption models; SMEs can reduce capital
expenditures while also encouraging social responsibility and community engagement [48].
Overall, SMEs can adopt circular economy principles, such as reducing waste and reusing
materials, to minimize their environmental impact.

2.5. Collaborating with Other Businesses and Organizations

Finally, there is scope to reduce carbon emissions and accomplish net zero through
collaboration with other businesses and organisations [27,33,37]. In many cases, SMEs lack
the resources, knowledge, and expertise to implement sustainability measures on their
own. SMEs can work with suppliers, customers, industry groups, and local governments
to share knowledge, resources, and best practices for achieving net zero emissions. SMEs
can also accelerate their sustainability journey by collaborating with other businesses and
organisations to share resources, knowledge, and best practices. Supply chain engage-
ment, joint ventures, partnerships, and knowledge-sharing networks are all examples of
collaboration [48]. These collaborations can assist SMEs in identifying and implementing
opportunities to reduce carbon emissions, implement renewable energy solutions, and
reduce waste [46]. Furthermore, collaboration can assist SMEs in gaining access to funding,
technology, and other resources that they might not have otherwise.

By working together, SMEs can share knowledge, resources, and expertise to achieve
common sustainability goals and reduce their environmental impact. Collaboration with
other businesses and organisations can provide significant benefits to SMEs while also
reducing their environmental impact [47]. SMEs can reduce costs, increase efficiency,
and gain access to new markets and customers by collaborating. Furthermore, SMEs
can improve their reputation and attract environmentally conscious customers and
partners by demonstrating a commitment to sustainability and social responsibility
through collaboration.

3. Materials and Methods

In addition to the literature we have already reviewed, the search terms ‘Net Zero’
and ‘SMEs’ were used jointly to search the titles and abstracts in three research databases,
namely—Scopus, Business Source Complete (EBSCO) and Google Scholar. Scopus was
chosen for its expansive multidisciplinary coverage, while Business Source Complete
(EBSCO) and Google Scholar were used as supplementary databases for the opportunity
to offer a cross-mapping or triangulation check on Scopus. We found a total of 24 articles
that were directly relevant to our net zero SME review. The largest proportion were from
Scopus (documents: n = 13, secondary documents: n = 3, patents n = 1), followed by Google
Scholar (n = 7), and then Business Source Complete (EBSCO) (n = 3). Figure 1 gives a
diagrammatical representation of the documents from Scopus and reveals that interest in
SMEs’ contribution to net zero has increased in recent years.
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Figure 1. Scopus documents by year, country or territory, subject area and author affiliation (Source:
Authors’ analysis).

The UK has been the largest contributor to this research area and the subject area
and affiliations of contributors have been varied. After the elimination of duplicates
from all three databases, these articles were then supplemented with other grey literature
comprising recent publications by the Bank of Scotland [10], the largest professional body
for environmental practitioners in the United Kingdom and worldwide, the Institute of
Environmental Management and Assessment [42], the Carbon Trust [2], and the World
Economic Forum [27]. Other key academic and grey literature that we included in our
thematic literature review in Section 2 after this process was completed is shown in Table 1.

Table 1. Some other key grey and non-grey literature incorporated (Source: Authors’ analysis).

Authors Title Year Source Title Document Type

Carbon Trust [2] The Journey to Net Zero for SMEs 2022 Carbon Trust Publication

Blundel, R.,
Hampton, S. [6]

How can SMEs contribute to net zero?:
An evidence review (no. 51), state of
the art reviews

2021 Article/Report

Luong et al. [7]
Northern Ireland SMEs and the Net
Zero target amidst the
COVID-19 pandemic

2021 ERC Research Report Research Report

Bank of Scotland
(BOS) [10]

From Now to Net Zero: a practical
guide for SMEs 2020 Bank of Scotland Research Report

OECD [26]
No Net Zero without SMEs: Exploring
the Key Issues for Greening SMEs and
Green Entrepreneurship

2021
OECD SME and

Entrepreneurship
Papers

Article/Report
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Table 1. Cont.

Authors Title Year Source Title Document Type

World Economic
Forum (WEF) [27]

The “No-Excuse” Framework to
Accelerate the Path to Net-Zero
Manufacturing and Value Chains

2023 WEF White Paper

Hampton et al. [28]

Transforming small and
medium-sized enterprises to address
the climate emergency: The case for
values-based engagement

2022

Corporate Social
Responsibility and

Environmental
Management

Article

Kesidou, E., Ri, A. [30]

Drivers and Performance Outcomes of
Net Zero Practices from UK SMEs”,
Research Paper 95, Enterprise
Research Centre

2021 Enterprise Research
Centre Article/Report

Wilkinson-Dix,
Jack. [31]

How can policy better support SMEs
in the pathway to Net Zero? 2022 policycommons.net Article/Report

Institute of
Environmental
Management and
Assessment (IEMA) [42]

Pathways to Net Zero: Using the
IEMA Green House Gas (GHG)
Management Hierarchy

2020 IEMA Publication

Afolabi et al. [49]

Exploration of small and medium
entities’ actions on sustainability
practices and their implications for a
greener economy

2022 Journal of Applied
Accounting Research Article

Groot et al. [50]
Business models of SMEs as a
mechanism for scaling climate smart
technologies: The case of Punjab, India

2019 Journal of
Cleaner Production Article

Johansson et al. [51]
Impact evaluation of an energy
efficiency network policy programme
for industrial SMEs in Sweden

2022
Resources,

Environment and
Sustainability

Article

Kenington et al. [52]

Encouraging energy efficiency in
United Kingdom independent retail?
The case of the butcher, fishmonger
and cycle-shop

2020 Energy Research and
Social Science Article

Mirza et al. [53]
The impact of green lending on
banking performance: Evidence from
SME credit portfolios in the BRIC

2023 Economic Analysis and
Policy Article

Paterson et al. [54]

Towards a conceptual framework of
enterprise support for
pro-environmental small and
medium-sized enterprises: A
contextualised review of diverse
knowledge domains

2022 Local Economy Review

Afolabi et al. [55]

Attitudes and Perspectives of SMEs’
Sustainability Reporting Toward
Transition to the Net Zero
Carbon Emissions

2023 Emerald Research Paper

Fenton et al. [56]
Exploring SMEs attitudes to Net Zero
& social media: Action Case research
as a force for good

2022 British Academy of
Management Conference Paper

Liesen et al. [57]
Energy master planning toward net
zero energy installation—Portsmouth
Naval Shipyard

2015 ASHRAE Transactions Conference
Paper/Book
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The Bank of Scotland commissioned Yonder to understand the perspectives of SMEs
on sustainability issues and the challenges they face on their road to Net zero [10]. The
research combined expert insight from industry and academia as well as the viewpoint
of the SMEs themselves. It covered a survey of more than 1000 SME business leaders
across the UK; in-depth interviews with 10 sustainability experts; six focus groups with
SME business leaders and follow-up conversations with individual business leaders. The
research gives a comprehensive picture of where SMEs are on their journey, and of their
views and concerns about what Net zero means for their businesses, and so was useful in
helping us to develop a conceptual framework that is based on the experiences of SMEs
themselves. The IEMA [42] publication updates IEMA’s widely used Green House Gas
Management Hierarchy, with additional guidance considerations and planning diagrams
that are useful for SMEs. The focus of this IEMA [42] publication is on optimum carbon
reductions. The publication recognises that the climate emergency now requires an
escalation of action across all fronts and offers practical solutions for SMEs, and is thus
useful for our conceptual framework.

In the same manner, the Carbon Trust is an expert partner for businesses, governments
and organisations around the world—helping them decarbonise and accelerate to net zero.
The Carbon Trust provides solutions to the climate crisis by supporting organisations glob-
ally as they accelerate towards net zero. From target setting, net zero pathways, assurance
and footprinting, to policy advice, strategy setting and programme delivery, the organi-
sation seeks smarter ways to turn intent into impact, where sustainability and economic
realities go hand in hand. The Carbon Trust [2] publication we employ aims to guide SMEs
and relevant stakeholders on how SMEs can best undertake the journey to net zero. Finally,
the World Economic Forum (WEF) was established in 1971 as a not-for-profit foundation
and is headquartered in Geneva, Switzerland. It is independent, impartial and not tied to
any special interests. The WEF strives in all its efforts to demonstrate entrepreneurship
in the global public interest while upholding the highest standards of governance. The
WEF [27] white paper we incorporate seeks to provide detailed information to businesses
on how they can operationalize their commitments and address their carbon emission
challenges throughout their operations and supply chains. These four publications, the
grey literature we uncovered, and pertinent academic literature were the principal methods
of deriving our conceptual framework.

4. Results

The UK was the first major economy to pass a net zero emissions law via legislation
in 2019 [58]. This target commits the UK to a legally binding target of net zero emissions
by 2050. Although this is an ambitious target, a climate emergency is driving several
other economically advanced countries to commit to deep reductions in net emissions.
For example, Sweden and Scotland have committed to net zero by 2045, and Denmark,
France, and New Zealand by 2050. A majority of the academic and grey literature we
uncovered emanated from the UK because of its ambitious agenda and the net zero
emissions law.

To put the situation in the UK in context, CO2 emissions in the UK increased by 6.3%
to 341.5 million tonnes (Mt), and total greenhouse gas emissions by 4.7% to 424.5 million
tonnes of carbon dioxide equivalent (MtCO2e) between 2020 and 2021 [38]. Although
total greenhouse gas emissions in the UK are 47.3% lower than they were in 1990 [38],
they are nowhere near net zero. To combat this, government environmental regulations
could restrict the use of GHG-intensive technologies [59]. Environmental taxes, such as the
Emission Trading System (ETS) could also increase the cost of operating pollution-intensive
processes and technologies. However, 99% of the EU27’s non-financial businesses are
SMEs, the majority of which are not covered by ETS, the core policy tool used in the EU for
reducing greenhouse gas emissions in Europe [60].

A UK Emissions Trading Scheme (UK ETS) replaced the UK’s participation In the
EU ETS on 1 January 2021, but data on SMEs who participate in this scheme are not
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available [61]. In the same vein, the government could stimulate green innovation
through policies that provide incentives in the form of subsidies and grants that shift
investments towards green R&D [62]. These kinds of incentives are highly relevant
to SMEs because even though large corporations play a pivotal role in making green
innovations more acceptable, SMEs are more prone to generate and implement radical
green innovations [63].

A UK government study found that SMEs could save up to 25% of their energy con-
sumption through cost-effective efficiency measures including upgrading building fabric,
replacing lighting, heating and cooling equipment, and other process machinery; and
implementing energy management systems [6]. SMEs can recoup their investment in
implementing these measures through energy savings within a few years [64]. Moreover,
the same study estimated that 37% of the savings could be achieved with zero capital in-
vestment [65], including turning down thermostats and switching off electronic equipment.
Carbon emissions from electricity use can also be reduced by shifting the time of day at
which energy-intensive processes are carried out.

Cleaner production technologies can modify the production process and stimulate
the adoption of carbon-reducing practices, but net zero practices vary in their effects on
environmental and business performance. For example, research from Germany indicates
that only those net zero practices that increase production efficiency significantly can
boost business performance [66]. SMEs can update their practices by considering best
practices in green purchasing and procurement, sustainable supply network management,
green transportation and logistics (including for employees), and green packaging and
storage [30,67]. In the same vein, investing in net zero business training allows businesses to
adopt a systematic approach to increasing the environmental awareness of employees. This
also helps businesses to appraise, structure, and enhance the knowledge and capabilities of
employees on environmental matters [68].

There is extensive literature addressing the reasons why it is difficult to improve the
environmental performance of SMEs, and the dominant framing for this is as barriers and
drivers [6,30]. The barriers and drivers approach provides a suitable and organised way of
investigating the challenges linked with reducing the environmental impact of SMEs. It
has also influenced the design of policy interventions in the UK and internationally [30,49].
We present the dominant barriers and drivers in Table 2.

Table 2. Barriers and drivers for SME net zero activities (Source: Authors’ analysis).

Barriers Drivers

(1) The costs of transitioning to cleaner technology/access
to capital.

(2) Uncertainty about the business environment.
(3) Uncertainty about the usefulness of greener technologies.
(4) Lack of specialist knowledge about greener technologies.
(5) Scarcity of time and other resource constraints.
(6) Unclear energy management responsibilities.
(7) Split incentives and priorities for SMEs.
(8) Lack of control over certain aspects of SME operations (for

example domestic and international supply chains and
short-term tenancy agreements).

(9) Limitations in absorptive capacity.
(10) Limitations in organisational learning.
(11) Lack of trusted brokers/intermediaries.
(12) Lack of awareness about greener technology products and

the net zero agenda.
(13) Disinformation.

(1) Pro-environmental values.
(2) Legislation and government targets.
(3) Some net zero activities could be cost saving.
(4) Some net zero activities may provide a

competitive advantage.
(5) Some net zero activities could open new

market opportunities.
(6) Pressure from customers and other stakeholders.
(7) Corporate reputation.
(8) Government grants or subsidies
(9) Risk mitigation.
(10) Staff morale.
(11) Voluntary agreements and self-regulation.
(12) Conditions for access to some sources of finance.
(13) High operational costs due to rising energy and

related bills.

However, the concept of barriers and drivers in this context has been criticised, arguing
that they fundamentally misunderstand organisational behaviour by assuming they are
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‘rational’ economic actors. Understanding organisational behaviour as the outcome of a
much wider set of socio-technical factors offers a more useful approach, which can more
effectively inform policy [50].

4.1. Barriers to SME Net Zero Activities

Different studies describe a variety of barriers to the adoption of energy efficiency
measures by SMEs. These barriers usually vary by industry/sector, size of SME, geogra-
phies, market behaviour and amount of legislative support [51–53]. For example, a lack of
legislative support in certain sectors typically reduces the probability of the adoption of
cleaner technology in those sectors. The take-up of measures by SMEs to adopt net zero
measures could be low due to such barriers [69].

The literature seems to agree that the most significant barriers are the costs of transi-
tioning to cleaner technology, access to capital, uncertainty about the business environment
and usefulness of greener technologies, lack of specialist knowledge about greener tech-
nologies, scarcity of time and resource constraints, unclear energy management respon-
sibilities, split incentives and priorities, and a lack of control over some aspects of SME
operations (for example domestic and international supply chains and short-term tenancy
agreements) [7,31,50,52]. These barriers generally do not incentivise SME owners to make
long-term investments that could contribute to reaching net zero.

SMEs might also often be hampered by a lack of strategic alignment between their
goals and that of the net zero agenda [6]. This might be especially true for manufacturing
sector SMEs that typically report other priorities not aligned towards the net zero agenda,
less time to implement sustainability measures, and a lack of information about energy
efficiency measures [51]. Some authors also stress that trading opportunities may not be
present for green-minded SMEs and so there may be low financial rewards for adopting
cleaner technologies [33,70].

Related to this line of thought, SMEs may also suffer from having internal and
external stakeholders that may not benefit from the net zero agenda [54]. This is because
greener technology innovations may not be suitable for some risk-exposed SMEs and
their stakeholders [50]. Other SMEs report that the cost of meeting regulations or
standards and the uncertain demand for low-carbon products or services are major
obstacles to committing to net zero practices [7]. Other researchers also highlight barriers
on the supply side (e.g., financial costs), and the demand side of cleaner technologies
(e.g., conflict with traditional methods). These studies identify low awareness of climate
change, limited understanding of what works in different contexts and difficulties in
proving the added value of CSA technologies as factors constraining the adoption of
clean technologies [50]. Furthermore, false claims on climate change undermine the
existence or impacts of climate change, the unambiguous human influence on climate
change, and the need for corresponding urgent action. Such disinformation erodes trust
in climate science and its perpetrators increasingly use ‘distract and delay’ tactics to
delay much needed action.

While government support is seen as a driver of net zero activities, there are bar-
riers to the adoption of low-carbon technologies even when there is government sup-
port, as has been seen in the case of European Regional Development Fund (ERDF)-
funded projects. These are mostly due to the short project timeframes of most govern-
ment projects, the involvement of partners with limited experience in net zero projects,
lack of learning and knowledge exchange between projects, lack of coordination with
other government SME decarbonisation policies, and the possible ‘crowding-out’ of
private activity [31].

The time horizon for net zero itself could be a potential hurdle as SMEs may be
particularly concerned about the payback time for investment in decarbonisation and other
sustainability initiatives. The year 2045 appears so far in the future for many that it seems
out of reach for many SMEs who could find it both impractical and unrealistic [10]. As
one might expect, the COVID-19 pandemic was also a major obstacle to clean technology
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adoption reported by SMEs in Northern Ireland and the rest of the UK [7], although some
researchers report that even in the context of the COVID-19 pandemic, there was a strong,
statistically significant relationship between both technological and organisational net zero
practices and business performance, proxied by employment growth [30].

4.2. Drivers for SMEs Net Zero Activities

The principal reasons for SMEs to take part in net zero activities have been framed
as drivers [6,30]. There are two categories of drivers, namely external and internal.
External drivers are those forces outside the SME that encourage it to engage in net
zero activities while internal drivers are forces within the SME that stimulate it to
engage in net zero activities. External drivers entail government policies that encourage
SMEs to reduce carbon emissions, voluntary regulations imposed by SMEs themselves,
conditions for access to external finance, the desire to improve corporate reputation, and
pressure from customers, whereas internal drivers include the motivation of businesses
to improve their image, generating comparative advantage, environmental concerns and
to reduce costs [6,35].

Government policies, either employing coercion or persuasion, can induce SMEs to
adopt net zero practices. For example, mandatory social and environmental regulations
(MSER) have been found to have an impact on firm innovation in China [71]. However,
such policies need to be implemented coherently across different sectors and a mix of
policies seems to be more effective [30,31]. Voluntary agreements by SMEs across the
supply chain could induce businesses to commit to net zero [52,55]. In the same manner,
voluntary GHG reporting might be relevant for SMEs, because it can be effective in
monitoring how SMEs reduce their GHG emissions [60]. Such net zero strategies that
focus on re-organising distribution processes across the supply chain can also reduce
carbon emissions [72,73].

Some external funding from banks is only available to SMEs that engage in capital-
intensive net zero practices. In the UK, for example, the now-privatised Green In-
vestment Bank played a key role in financing renewable energy projects, as did the
government’s creation of the First Infrastructure Bank [30,53]. SMEs may invest in net
zero practices to legitimise their business activities and gain approval from various
national and international stakeholders. SMEs may also undertake net zero activities to
enhance their image and reputation and these activities could be a result of customer
feedback/demand or the desire to attract customers who prefer to patronise businesses
that engage in net zero activities [26,56].

There is research that shows that environmental corporate social responsibility is posi-
tively associated with green innovation performance and also that shared vision capability
mediates environmental corporate social responsibility, a green innovation performance
link [74]. Interestingly, numerous SMEs, particularly those in the manufacturing of apparel
and restaurant sectors, exhibit energy efficiency and differentiation in being environmen-
tally friendly or sustainable [31]. Thus, being engaged in net zero activities may be a source
of competitive advantage for SMEs. SMEs might simply want to ‘do the right thing’ and
run their businesses responsibly and ethically, which benefits the planet [28,31]. Finally, the
increasing costs of energy for heating, running machinery, and transportation could drive
SMEs to adopt net zero practices.

4.3. Conceptual Framework for SME Net Zero Implementation Activities

The academic literature reviewed discussed the drivers and barriers to achieving net
zero activities within SMEs. The academic literature reviewed has thoroughly investigated
‘why’ SMEs should be involved in NetZero implementation, and ‘what’ SMEs will need to
overcome to achieve success in being carbon free. However, the academic literature has not
incorporated the grey literature in providing a comprehensive guide on ‘how’ SMEs can
achieve net zero. We reviewed the academic and grey literature on this topic and identified
four frameworks that have been proposed for net zero implementation in the grey literature
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that should be incorporated into the academic literature. The key stages involved in these
grey literature frameworks are provided in Table 3.

Table 3. Key frameworks for the implementation of net zero strategies in the grey literature (Source:
Authors’ analysis).

Framework Used Key Stages in the Framework

Bank of Scotland:
From Now to Net Zero: a practical guide for SMEs [10]

1. Starting the process
2. Short wins and engaging employees
3. Measure, Mobilise, and Monitor
4. Future processes
5. Best practice cases

Institute of Environmental Management and
Assessment (IEMA):
Pathways to Net Zero: Using the IEMA Green House Gas
(GHG) Management Hierarchy [42]

1. Eliminate
2. Reduce
3. Substitute
4. Compensate

Carbon Trust: The Journey to Net Zero for SMEs [2]

1. Make commitments
2. Calculate emissions
3. Renewable energy tariffs
4. Carbon reduction planning

World Economic Forum: The “No-Excuse” Framework to
Accelerate the Path to Net-Zero Manufacturing and
Value Chains [27]

1. Develop a net zero strategy
2. Create internal changes
3. Drive external improvements through collaboration
4. Develop a net zero culture

5. Discussion and Development of Net Zero Implementation Framework

The analysis of the limited academic literature and grey literature on net zero im-
plementation identified the drivers for SMEs to embark on this journey. The drivers as
discussed previously in the paper focused on aspects of cost reduction through green
energy procurement, the market demand for zero emissions, brand image, and the require-
ment to meet government regulations around net zero. Although the analysis identified
that it will be beneficial for SMEs to implement net zero capability, the papers have also
identified challenges that impede this capability. The challenges identified through the
literature analysis have focused on the reduction of short-term profits when implementing
sustainable practices, lack of support from the supply chain and government for imple-
mentation, and lack of training. An important aspect to consider for SMEs is their position
in the supply/value chain and the influence of the consumer/customer to overcome the
challenges. The position of the SME in the value chain and the position of power will also
determine whether the SME can access funding, support, and skills training.

Although several frameworks have been proposed in the grey literature, this paper is
unique because it proposes an implementation framework for SMEs to implement their
net zero strategies based on the academic and grey literature. Based on our analysis of the
key stages in the existing frameworks as shown in Table 3, we propose that some crucial
elements from the academic and grey literature on SMEs and net zero activities can be
incorporated into a holistic conceptual framework to help SMEs attain net zero and present
these elements and the framework in Figure 2.

Figure 2 depicts the conceptual framework for SMEs to achieve net zero capability.
It provides a clear pathway for SMEs to embark on their net zero journeys and acts as a
progressive decision-making framework as well as a continuous improvement framework.
The framework comprises eight stages: (1) Understanding the position of the SME in
the value chain; (2) Understanding the pressures from stakeholders; (3) Undertaking
greenhouse gas accounting to measure current levels of carbon emissions; (4) Undertaking
internal changes towards the net zero agenda; (5) Undertaking external facing changes
towards the net zero agenda; (6) Uncoupling, Reduction and Substitution; (7) Us over Me;
and (8) Updating regularly. Next, we explain each of these stages.
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Figure 2. Framework for SMEs to achieve net zero capability (Source: Authors’ analysis).

Stage 1: Understand the position of the SME in the value chain. The position in the value
chain determines the level of engagement with the focal firm in the value chain that sets
the performance targets for other entities in the chain [10,27]. This is essential because the
activities and decisions of other entities within the value chain could affect the SME. The
position of the SME in the value chain also determines the baseline business and operating
model for the SME and the various strategies that it can engage in. For example, an SME
that is high in the value chain will have more flexibility to adopt net zero activities and such
an SME could more readily influence other entities. Conversely, if the SME occupies a low
position in the value chain and can only stay profitable by engaging with firms higher up
the value chain that are substantial carbon emitters, it will be hard to engage meaningfully
with the net zero agenda [27,75].

Stage 2: Understand pressures from stakeholders. The position of the SME in the value
chain not only sets the proximity of the SME to the focal firm, but also the proximity to
the customer and other stakeholders. These stakeholders exert different types and levels
of pressure on the SME and the SME needs to be aware of it. The typical transaction
relationships (business to business or business to consumer) in which the firm typically
engages must also be understood. If consumers are not sensitive to increases in price
due to engagement in net zero practices, this can be a driver for the SME to engage in
such practices [30,31].

Stage 3: Undertake greenhouse gas accounting to measure current levels of carbon emissions.
SMEs need to create or invest in platforms that can monitor their GHG emissions and
inform them about their emission levels [2,10,27,42]. This is a shared thread that runs across
all of the grey literature. The importance of this has also been reported in the academic
literature [33,55]. This can help SMEs to set targets that they can use to benchmark their
carbon reduction efforts. SMEs at this stage can also start to decide on short-term outcomes
that will be a step towards longer-term net zero capabilities. By engaging in this process,
SMEs could also identify what activities they engage in that contribute most to GHG
emissions.

Stage 4: Undertake internal changes towards the net zero agenda. After the previous stages
have been achieved, SMEs can engage in changes within their businesses to reduce their
GHG emissions. These do not have to be large changes. Little steps such as engaging in
the training of employees so they are more conscious of the carbon footprint of the busi-
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ness, conducting energy-intensive activities at certain hours, and using more information
communication devices to reduce travel and the need for paper can help [2,27,33]. It is
easier to make changes within the organisation before trying to make changes outside the
organisation, the issue we turn to next.

Stage 5: Undertake external facing changes towards the net zero agenda. Altering how
SMEs engage with the external environment is an essential requirement for SMEs if the
net zero target is to be reached by 2045 or 2050 in the case of some countries [10,42]. This
however will depend on the previous stages; for example, pressures from value and supply
chain entities as well as the financial health of the SME could impact the SMEs’ ability
to procure energy from renewable sources because these could be more expensive [2,27].
Thus, activities at this stage will largely depend on Stage 1 and Stage 2 evaluations. At this
stage, the scope of decisions will also be heavily influenced by the barriers and drivers to
implementing net zero activities that we have shown in Table 2 [30,31].

Stage 6: Uncouple, Reduce and Substitute. Some SMEs might need to disengage from
certain activities or even leave some markets altogether to help achieve net zero [27,42].
The literature is clear that to achieve net zero, certain practices will need to be eliminated,
others reduced, and others substituted with cleaner technologies [2,10,42,60]. These can
easily be identified from Stage 3. It must be noted that there could be unavoidable residual
emissions that can only be offset via greenhouse gas removal (GGR) offsets from either
nature-based projects such as reforestation and soil management, or through engineered
methods including carbon capture and storage [2,42]. Offsetting can be used to make
an organisation or product carbon neutral, where the sum of greenhouse gas emissions
produced is compensated for by carbon offsets, also called carbon credits [2,6].

Stage 7: Us over Me. SMEs can drive external improvements through collaboration
and help to build communities of climate-conscious SMEs [27,57]. Such communities
have the potential to magnify the activities of individual SMEs and the combined efforts
of such communities will be more effective at contributing to the net zero agenda. SMEs
could also seek valuable partnerships and embed themselves in supply and value chains
that are more environmentally friendly or seek to contribute to the greater climate good.
There are many ways in which SMEs can help themselves and each other through vital
collaboration in building not just sustainable companies, but sustainable supply chains
and business communities [10,28].

Stage 8: Update regularly. Continuous improvement and innovation processes will
be required to achieve the net zero agenda. SMEs will need to consistently be on the
lookout for cleaner and more efficient technologies and practices. They will also need
to find out ways to embed such technologies and practices into their business activities.
However, engaging in communities and with stakeholders that are concerned with the net
zero agenda (as discussed in Stage 7) can help in this regard.

SMEs start from Stage 1 and progressively make decisions until they reach Stage 8. If
they have not achieved net zero at this point, they can return to Stage 1 and continuously
improve their performance. This process should be repeated as many times as possible
until net zero is eventually attained by the SME. Continuous improvement can also be
implemented until the SME is carbon negative. This occurs when an entity reduces its
carbon footprint to less than neutral so that the entity has a net effect of removing carbon
dioxide from the atmosphere rather than adding it. Based on the discussion so far, we
have inferred a model which we summarized in Figure 2 to emphasize several dimensions.
The combined framework from the academic and grey literature indicates that for SMEs
to effectively contribute to the net zero agenda, a holistic and long-term approach that
incorporates the eight stages we have identified should be encouraged. It also suggests that
SMEs should engage in progressive decision making as well as continuous improvement
using our framework to actualise net zero.
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6. Conclusions

The journey to net zero is urgent, but complex, and there are both challenges and
huge opportunities for SMEs [10]. SMEs collectively account for a significant proportion
of greenhouse gas emissions and so there is a need for urgent action to be taken by SMEs
in the journey to achieve net zero. Lip service must not be paid in this context, but action
needs to be taken. All hands must be actively on deck because, for example, research shows
that Vietnamese listed firms have been found to engage in “green talks” in their corporate
reporting rather than “green actions” in their daily practices [76]. The framework we have
derived from the academic and grey literature is a helpful tool for SMEs as they plan and
undertake activities to contribute to the net zero agenda.

Like all other research, this paper has some limitations, yet it provides vital oppor-
tunities for future research. First, like other studies that derive conceptual frameworks
from the existing literature, we might have missed some useful literature. However,
our incorporation of the grey literature takes into consideration the latest industry per-
spectives concerning our research questions. Future studies can aim to incorporate the
literature we might have missed into our model. Secondly, most of the literature we
have reviewed is from the context of the UK and so our framework should be applied
with caution in different contexts. However, we were careful to try to incorporate as
much of the literature as possible and not only the literature from the UK. The paper has
also identified specific variables such as the position of the SME in the value chain, the
power position, and the pursuance of net zero capability within short- and long-term
timescales. There is therefore scope for the various aspects in this scope to be tested
empirically in the future to ascertain the relationship between the variables examined as
SMEs generate net zero capability.

A key theme across the entire academic and grey literature we have reviewed is the
need for SMEs to understand their carbon footprint, otherwise known as greenhouse gas
(GHG) accounting, and then seek to reduce it via several methods. SMEs need to actively
engage in activities in the framework we have elucidated to limit global warming to
1.5 ◦C. Furthermore, achieving net zero implies that value chain emissions across the entire
supply chain be reduced. When this has been done, any remaining emissions that remain
uneliminated could be offset via greenhouse gas removal (GGR) offsets. To strengthen
SMEs’ role as change agents for net zero, policymakers should reconsider this framework
we have developed and ensure flexible and targeted incentives to support SMEs. SMEs
should also be helped in the acquisition of green assets, knowledge and skills, which they
can in turn share with their customers and communities.

From a scientific perspective, the novelty of our study is the use of academic and
grey literature. Previous literature on SMEs and net zero have focussed on the academic
perspective and have employed empirical measures taken to justify such perspectives.
By introducing the grey literature, this paper explicates the academic and grey literature
dimensions of SMEs and net zero to synergise multiple actors and develop a conceptual
framework to contribute to the net zero agenda.
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Abstract: Situated within the context of ‘Transforming our World: the 2030 Agenda for Sustainable
Development’ and the associated 17 Sustainable Development Goals (SDGs), this article explores
some current understandings about corporate social responsibility (CSR) and related ethical and
sustainable business policies and practices within UK-based global businesses. It also considers
the potential lessons for small and medium enterprises (SMEs) based on the approaches of global
companies. The research engaged senior CSR managers from UK global brand businesses to discuss
their CSR perceptions and practices. To the surprise of researchers, the participants described how
they were moving past ‘CSR’ to instead use the SDGs as their framework. The findings suggest
that global companies are reframing CSR within the broader concept of sustainability, influenced by
the SDGs, and are willing to offer advice to SMEs as part of a broader supply chain collaboration
process. While there is emerging literature focusing on the practical implications of the SDGs for
global business, there appears to have been less attention to the potential for knowledge sharing
between global companies and SMEs linked to the SDGs. Our research asked participants about
recommendations for SMEs and these are also discussed in this paper. Our intention is to make a
particular contribution to the latter area of inquiry and demonstrate the relevance of the SDGs to
business, regardless of size.

Keywords: SDGs; knowledge exchange; sustainable development; sustainability; CSR; global
business; SMEs

1. Introduction

This paper is based on the qualitative data generated by telephone interviews with
senior CSR managers of UK-based global companies. The interviews were prompted by a
business seminar around the theme of what corporate social responsibility (CSR) meant for
Small and Medium Sized Enterprises (SMEs). Interviews were arranged using the online
LinkedIn platform to ask managers about their current views on CSR and business practices
related to this. We specifically wanted to explore how larger businesses were engaging
SMEs within their supply chains on CSR. We were interested in, first, what senior managers
in global companies are doing to achieve their CSR and related ethical and sustainability
goals and, second, what SMEs might learn from this practice for their own engagement with
issues of responsibility, ethics, and sustainability and other more general organizational
concerns such as stakeholder relations, governance, accountability, and reporting.

During the interviews, it became apparent that senior managers in large global busi-
nesses are moving away from the language of CSR to embrace what they describe as the
broader concept of sustainability. Global businesses use practices such as scientific targets,
supply chain mapping, procurement, responsibility for products beyond the factory gate,
and engagement with the Circular Economy and other multi-stakeholder initiatives in
their efforts to apply the Sustainable Development Goals (SDGs) to business practice. In
addition, the data collected from these interviews also suggested a change in approach
for global business in that, rather than cost savings being the main justification for CSR,
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interviewees talked, instead, of innovation and where CSR can add product or service value
and competitive advantage. Such a shift in focus could drive significant innovation within
organizations, such as the need for different skill sets for future sustainability managers,
or that conversations about CSR, ethics, and sustainability should include an extended
group of internal stakeholders such as accountants, facilities, operations, and the human
resources management (HRM) function.

This article is structured in the following way. First, the literature review explores
the changing concept of CSR—potentially influenced by frameworks such as the SDGs,
ISO 26000 [1], the UN Global Compact, and the growing emphasis of Environment, So-
cial, and Governance (ESG) investment criteria—and how this might reflect changes in
social and technological understanding. In this discussion, the importance of individual
values and sensemaking are highlighted. Second, the methodology section explains the
decision to use telephone interviews as the main method of data collection along with
the analytical approach. Third, the findings section provides an outline of respondents’
comments regarding their assumptions about CSR and how their reframing of the concept
as sustainability has affected practice. This section also considers the role of global business
advice to SMEs regarding CSR engagement. Fourth, the discussion section concludes that
if the construction of CSR is decided within the individual business, then the sensemaking
of those individuals with a responsibility for directing the business response to CSR and
sustainability is an important factor in understanding how these concepts are delivered
in practice.

2. Literature Review

We begin by exploring the most recent ideas regarding what CSR is and how it is made
sense of and enacted within business alongside related concepts such as business ethics and
corporate sustainability. Our literature review also considers tools for CSR implementation
and delivery including the use of ISO 26000 and other practical frameworks for analyzing
CSR and sustainability in business. Given the growing importance of the SDGs for business
and its stakeholders in relation to CSR, we include a succinct review of the literature
on sustainable development, business, and the SDGs, noting how the SDGs have given
renewed impetus for sustainable development in business, academic, and practitioner
circles. As part of this process, there is an emerging academic literature on the relevance
and application of the SDGs in business contexts [2–6]. Research on the perception of
the SDGs in relation to CSR appears to be more limited to date [7,8]. Recent debates
on CSR and environmental sustainability and their possible impacts for business have
shifted to the role of individual actors [9]. The organizational level of analysis may be
where CSR is expressed, however, it is individual business actors who are responsible for
developing strategy, decision-making, and delivering CSR initiatives [10]. With this in
mind, and with the objective of foregrounding individual managers’ understanding of CSR
and the influence this has on business practice, the literature around sensemaking and
values [11,12] will also be discussed.

2.1. The Changing Nature of CSR

The concept of Corporate Social Responsibility (CSR) continues to evolve [13,14]
and as such, presents a major challenge to business practice [15,16]. Hack et al. [17]
carried out a critical review of CSR literature from the 1950s to the 2010s and concluded
that CSR began as, and continues to be, an ambiguous and contested notion. Other
commentators have described the concept of CSR as ‘embryonic and contestable’ [18] and,
without any real, clear substance or definition, meaning very different things to different
people with different purposes [19]. CSR literature continues to be highly fragmented with
input from different disciplines and levels of analysis [10]. The ongoing evolution of the
concept has made CSR, and how it is enacted by business in society, extremely problematic.
This has given rise to more substantive critiques of CSR with some authors focusing on
greenwashing linked to perceived gaps between CSR communications and actions [20]
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and others who present more fundamental challenges to CSR by advocating notions of
corporate social irresponsibility [21] or highlighting the structural and functional limits
of CSR [22]. Nonetheless, CSR remains a prominent area of academic inquiry and seems
likely to continue to have practical applications within many businesses and to resonate
with key stakeholder audiences internally and externally for the foreseeable future [23].

One of the leading CSR academics for over more than four decades, Archie Carroll,
insists that alternative concepts such as business ethics, corporate citizenship, stakeholder
management, sustainability, and the more recent Creating Shared Value (CSV) ‘are inter-
related and overlapping terms that have been incorporated in CSR, which [remains] the
benchmark . . . of the socially conscious business movement’ [13] (p. 87). Carroll’s Pyramid
of CSR has been widely critiqued and reframed in diverse contexts by other researchers,
which Carroll himself has welcomed: ‘This is how theory and practice develops’ [14] (p. 7).
Although Frynas and Yamahaki do not consider Carroll’s Pyramid to be one of the grand or
middle-range theories of CSR [24], they nonetheless acknowledge that it is an established
conceptual framework or typology for CSR sensemaking.

Several CSR-focused literature reviews e.g., [17,23,25,26] have examined the develop-
ment of the CSR concept, not through what business does, but rather how it is discussed
and defined in academic literature. In effect, those papers act as ‘historical summaries’ [27]
reviewing secondary data which is itself often based on secondary data such as company
reports. These papers e.g., [26] are all based on longitudinal literature reviews that look at
the development of the CSR concept with a focus on developing a definition—the structure
of the definition, the themes within the definition (e.g., [28])—rather than on the changing
nature of the practice of CSR and what might be driving those changes. One exception
is Kolk [26] who acknowledges that societal expectations about business behaviors have
increased and that this has sometimes been linked to CSR debates.

Part of the plethora of approaches and focus on definitions may be a result of the
nature of academia itself and the desire to be precise in meaning. However, the focus
on definitions may also be a result of the various perspectives through which CSR is
viewed; for example, are we looking for a normative definition [28] or new normative
models [29]? Or are we looking from an international business perspective [26] or how
CSR as a specialist topic has been framed in mainstream business journals as ‘good for
business’ focusing on the financial bottom line [25]? Either way, fixating mainly on the
definition itself is often a distraction from how CSR can help business develop responsible
practices [28]. The different definitions reflect, sometimes inadvertently, the ‘inevitable
metamorphosis’ [27] of CSR within the changing economic and cultural contexts within
which business operates. There is also recent interest in business as an agent of social
change reflecting transformation in external contexts [25]. Waddock [30] calls for a more
challenging agenda of systemic business renewal where business transformation is about
deep adaptation and change in businesses and the wider contexts within which they
operate. Waddock argues that ‘businesses are unlikely to transform until the surrounding
ecosystem demands that they do so’ [30] (p. 1). A hint of the potential for this kind of
transformation arrived with the COVID-19 pandemic which has raised some fundamental
questions about CSR thinking and action as Crane and Matten [31] suggest. Their future
CSR research agenda advocates for: more inclusive approaches to understanding and
involving stakeholders; more emphasis on global societal risk analysis; greater attention to
the rights and needs of vulnerable workers in supply chains; and a reconceptualization of
business as a vital part of global-local societal governance systems.

For the purposes of this article, the literature review by Sarkar and Searcy [28] is
drawn upon where the authors start from the assumption that the concept of CSR con-
tinues to evolve over time and uncovers key terms as well as mapping the relationships
between terms. The authors [28] identify six recurrent dimensions that underpin CSR
as economic, social, ethical, stakeholders, sustainability, and voluntary, and propose the
following definition that embraces these themes and resonates well with the ideas explored
in this article:
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‘CSR implies that firms must foremost assume their core economic responsibility and
voluntarily go beyond legal minimums so that they are ethical in all their activities and
that they take into account the impact of their actions on stakeholders in society, while
simultaneously contributing to global sustainability’ [28] (p. 1433).

2.2. Tools for CSR Implementation and Delivery

In response to the complexity and challenges of CSR, businesses may look towards
guiding frameworks and tools that can help them in moving forward or finding standard
ways of reporting [32]. Baumgartner [32] argues that there is less within the academic
literature on how firms manage CSR in comparison with other topics of interest, including
links between CSR and firm performance, drivers, barriers, and the business case.

Several frameworks, tools, and instruments are discussed or proposed in the literature
including ISO 26000, the Global Reporting Initiative (GRI), and the United Nations Global
Compact (UNGC) [33], and the more recent B Corp Certification scheme which considers
CSR activities and accomplishments [34,35].

Although these CSR-related tools are usually considered as separate frameworks,
Zinecnko et al. [33] found most of them to be generally complimentary with each other.
However, there are criticisms of each in, for example, how useful they are to firms trying
to develop a practical approach. For example, ISO 26000 is argued to take an explicitly
moral perspective [36] with additional criticisms in areas such as corporate governance,
perhaps due to its rootedness in a quality management approach [37]. The motivations for
committing to a standard may not always be clear but there is evidence that its main useful-
ness is the ability of stakeholders to accept the standards the company is working towards.
With this comes credibility and recognition for the efforts made by the business. There are
several papers discussing the usefulness of ISO 26000 as a framework for addressing CSR
including the work of Zinecko [33] and Moratis [36,37].

ISO 26000 has a familiarity in its approach to companies who already have certification
to other CSR-related ISO standards, such as quality or environment. However, unlike ISO
9000 [38] or ISO 14001 [39] and related standards, ISO 26000 is not externally certificated and,
reflecting the voluntary nature of CSR, is a guidance standard only. Commitment to ISO
within a business is both time-consuming and costly and the lack of external accreditation
must be a likely reason for its lack of uptake. However, ISO 26000 has advantages in
being able to offer a standardized and widely accepted business definition of CSR within
a standardized approach with which firms are familiar. In this, ISO 26000 provides both
a definition and a tool [36]. In addition to promoting CSR as a ‘corporate derivative’ of
sustainable development [33] (p. 499), the mission of ISO 26000 is to help contribute
towards sustainable development.

2.3. Sustainable Development, Business, and the SDGs

Sustainable development is a notion that emerged from the work of the World Com-
mission on Environment and Development (1983–1987) and the publication of Our Common
Future [40,41], popularly known as the Brundtland Report. Although the report was mainly
directed at governments through their various agencies and ministries, it also targeted
private enterprises of all sizes, recognizing that they had the potential to make significant
contributions to Brundtland’s global agenda for change towards sustainable development.
Brundtland advocated sustainable development as a new approach to economic growth
that would not exceed the planet’s future environmental or social capacities by considering
the interrelationships between people, resources, environment, and development.

Attention to the role of business in sustainable development first gained prominence at
and following the 1992 United Nations Conference on Environment and Development—the
Earth Summit. The Business and Industry sector was one of nine major groups officially
recognized in Agenda 21, the UN’s non- binding action plan for sustainable development
post-Rio [41]. Over the following decade, both practitioners and academics began to publish
extensively on practices and theories of business and sustainable development [42–45]. The
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World Business Council on Sustainable Development was established in 1995 as a CEO-led
organization of international member companies. Corporate environmental reporting
also gained momentum during this period, particularly in Europe and North America. A
1999 study by KPMG [46] found that 24% of 1100 companies surveyed had published an
environmental or Health, Safety, and Environmental (HSE) report in contrast with 1993
when only 13% had done so [47]. Although some companies such as the Co-operative
Bank (2002), L’Oréal (2005), and Peugeot Citroen (2008) published sustainable development
reports in the 2000s, many others used the language of corporate responsibility (e.g., BAE
Systems, 2007; Coca Cola, 2005; O2, 2006), corporate citizenship (ExxonMobil, 2009), and
sustainability (British American Tobacco, 2009; Shell, 2009) to describe their public reports to
stakeholders. At the same time, in academic circles, there appeared to be a greater emphasis
in research and publications on CSR, corporate responsibility, and sustainability in business
and a less explicit focus on business and sustainable development per se [16,48–53].

The revival of sustainable development In business, academic, and practitioner con-
texts both conceptually and practically came in 2015 with the launch at the United Nations
‘Transforming our World: the 2030 Agenda for Sustainable Development’ and the associated
17 Sustainable Development Goals (SDGs) that aim to achieve a safer, more sustainable
world by 2030. The SDGs include action on climate change, responsible consumption
and production, industry innovation and infrastructure, and decent work and economic
growth–key strategic and practical challenges facing business and society [54,55].

The SDGs succeeded the Millennium Development Goals (MDGs)—a 2000–2015
blueprint agreed to by all the world’s countries and major international development
institutions. Whereas the MDGs were closely associated with governmental aid programs
and civil society organizations with less explicit business relevance, the SDGs ‘offer a crystal
ball for business . . . investments and new business opportunities and they represent a new
toolbox for innovation and market development.’ [56] (p. 22).

From a more strategic global business perspective, the SDGs and 2030 Agenda for
Sustainable Development constitute an international partnership agreement between all
members of the United Nations. The SDGs are globally and locally relevant, urgent, and
legitimate, and they also offer businesses a formal inter-governmental, inclusive sustainabil-
ity framework underpinned by SDG17 ‘Partnerships for the Goals’. The implementation of
SDG17 includes the development of business-community partnerships and other forms
of cross-sector collaboration where diverse forms of multi-stakeholder engagement and
contributions are needed and valued [57–59].

Novozymes’ Claus Stig Pedersen, Head of Corporate Sustainability and Public Af-
fairs, describes the SDGs as a ‘great gift to business’, in that they ‘represent a long-term
political framework for business to contribute to sustainable development’ and one which
is ‘in better sync with societal needs and long-term priorities’ in comparison with MDGs.
Pedersen also believes that private sector engagement with the SDGs ‘could help secure
the long-term license to operate’ and consequently, business success [56] (p. 22).

For example, sustainability guru John Elkington [60] reports that delivering the SDGs
in four sectors: energy and materials, food and agriculture, cities, and health and well-
being ‘could generate market opportunities of over $12 trillion a year by 2030—and that’s
considered a conservative estimate’ [60] (p. 30).

While Elkington [60] acknowledges that the SDGs are ‘an impressive and compre-
hensive wish list in terms of what needs to be done-’, he goes on to say that ‘without a
very different level of business involvement, the results are likely to be disappointing’ [60]
(p. 148). There are echoes here of Elkington’s earlier recall [61] of his own triple bottom line
sustainability framework which he argues has failed to transform business practice. In a
related vein, a 2020 study by PricewaterhouseCoopers (PwC) and the UN Development
Programme in China [62] found encouraging signs of high levels of business awareness
(89%) and communication (69%) about the SDGs, but almost half of the Chinese companies
surveyed had ‘no clear idea about how to evaluate the SDGs’ [62] (p. 9).
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Notwithstanding such implementation challenges, one of the suppositions underpin-
ning the SDGs is that a focus on economic growth and technology can help to end global
poverty and business considers the role of government to be about creating ‘enabling
environments’ for the private sector to deliver [63] (p. 374). The goals were designed
with business engagement at the center and involved significant input from businesses
from the start—not least in looking for alternative finance for sustainable development
after public development budgets suffered from the 2007-8 global financial crises [3]. The
fundamental assumption of the SDGs is that sustainable development will not happen
without the private sector [2] and this, in turn, creates tangible business opportunities.
The discussion in this paper focuses on how the SDGs affect the way in which business
potentially frames and delivers CSR and within that, how the individual and collective
values and sensemaking of those responsible for implementation are key; an area where
there appears to be limited academic literature to date.

2.4. Sensemaking and Values

While ‘sensemaking’ can be a general phrase (see, for example, [64]), the definition
used here is based on the process put forward by Karl Weick [65] whereby ‘people discover
their own inventions’ [65] (p. 15) and construct their own reality [66] (p. 316), thereby
creating and reinforcing their own world view. For example, Weick [65] explains that
problems do not just arise but need to be recognized, actively constructed, and engaged
with before a person will start to make sense of it. CSR is an example of what Weick [65]
(p. 9) called a complex, ‘messy’ problem for individual managers as they manage the
uncertainty of conflicting ideas. In such contexts, Weick claims that an individual will
kickstart their sensemaking process by ignoring information that does not already agree
with their existing values, beliefs, and attitudes. For example, information about climate
change seen as frightening could be dismissed in order to reduce personal uncertainty and
anxiety [67]. There is recent growing interest in the micro-level of how individuals within
work draw on sensemaking concepts with respect to CSR [10,68,69]. This has reflected
interest in wellbeing at work, as well as motivation to engage with CSR at work and how
CSR might motivate individuals to engage with work [70]. However, despite this interest,
there is still a gap in understanding how individuals make sense of CSR differently [10],
with merit in looking to understand these processes better [69].

At the heart of the process of sensemaking [65] is the need to comprehend the social
world and all the implications that has for self-identity. Self-identity is a reflection of how
an individual views the social world, along with their own place within that. Values are
central to identity [71] (p. 119) and motivation [72] (p. 121) and therefore are an essential
part of sensemaking. Values, infused with ethical components and cues to action, produce
different emotional reactions to information and thus influence how information about
concepts such as CSR are received, understood, and engaged with. This process may
threaten, challenge, or support the individual’s self-identity. This means, as Weick [65]
(p. 133) expresses it: ‘we see what we believe’. This also implies that an individual’s beliefs
about their own responsibilities will be anchored to the actions they will consider and the
approaches they will sponsor [73]. Drawing on Rokeach [74], an individual’s expressed
beliefs about a topic can be viewed as an expression of values [12,74]. An individual may
be aware or unaware about their values but their values will be understood from what that
person says or how they act. This means that, similar to sensemaking being a quest for
‘plausibility rather than accuracy’ [65] (p. 17), Rokeach [74] (p. 113) draws on Jastrow [75]
(p. 284) to see individual consciousness as belief-seeking rather than fact-seeking. In the
context of this current research, this implies an understanding of how individuals think
about and act on CSR and sustainability is considered a reflection of their own individual
values and how they make sense of the world around them.
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3. Materials and Methods

To address the research problem, a methodology was needed that could generate rich
exploratory data based on individual perception and experiences. However, generating
such data can be time consuming and the target participants were senior, very busy, and
difficult to engage. To overcome the obstacles to access, while facilitating the opportunity for
discussion, one-on-one telephone interviews were set up with either the director or senior
manager responsible for CSR within UK-based global businesses. There were 15 interviews
in total, averaging 50 min each. The firms are all ‘household name’ companies in the
UK and are from a variety of different business sectors, including retail, pharmaceuticals,
engineering, textiles, hospitality, and legal services. The firms belong to what Pederson [29]
refers to as the ‘high end on the CSR scale’: that is, they are leaders within their own
industries and have received awards and public recognition for their approach to CSR. The
respondents were identified through the researchers’ LinkedIn network and were invited
to help with research in preparation for a regional Green Business Network (GBN) seminar
on CSR in SMEs. At the start of the interviews, permission was given to record the calls
and there was agreement that the data collected might be used for additional research.
Respondents were assured of the anonymity of their input, although most were happy for
GBN members to be told of their involvement.

The interviews were semi-structured in that there was an interview schedule, but this
was not adhered to rigidly. Rather, the researcher was often prompted to ask additional
questions, probe responses given, and give respondents the space to make sense of their
own thoughts by talking freely without interruption. All participants were asked:

• What does CSR mean to you?
• What do you do that you consider CSR?
• What advice do you have for SMEs?

The use of telephone interviews rather than face-to-face was based largely on expedi-
ency and the availability of these senior managers. Literature about the merit of face-to-face
versus telephone interviewing is mixed [76] but in this instance it was a conscious de-
cision. If interviews generally can be defined as ‘negotiated accomplishments of both
interviewers and respondents that are shaped by the contexts and situations in which
they take place’ [77] (p. 663), then it is important to acknowledge the context (telephone)
and the possible ramifications such as no sight of body language, possible technological
hindrances, etc. However, advantages can also be noted such as wider geographical dis-
tribution of interviewees, reduced time and travel costs, and unobtrusive note taking. In
short, ‘interacting from separate physical locations can be more convenient for both parties,
letting each stay in a familiar and safe environment’ [78] (p. 265). Indeed, Unnithan [79]
argues that telephone interviews were always a sound second method of qualitative data
collection when face-to-face interviews were not available, and which during the COVID-19
pandemic, enabled qualitative research to continue.

The steps and techniques from data collection to coding followed a methodological
approach, as follows: ‘Word Dictate’ was used to produce a transcript from each interview
recording; the researcher then listened to each recording while correcting any errors in
the transcript. Two copies of each transcript were printed off, one put aside for context,
and one used to generate codes and data. Coding of the interview data was intuitively
developed from the data [80]. For example, while the question ‘what does CSR mean to
you’ produced a grouping of responses, other ideas (e.g., CSR as evolution, importance of
the supply chain) within that code came from the themes identified in the data rather than
pre-developed by the researcher. In this way, like Pederson [29], the data begins with an
analysis of how managers in real life perceive CSR with codes cross-referenced between
and within cases for consistency.
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4. Findings

The research findings are discussed in the following sections which are based on the
three research questions. Table 1 below provides a summary of the main findings.

4.1. What Does CSR Mean?

A strong theme in the data from all interviewees (identified here as R#) was that the
definition of CSR had changed. It was felt that the term ‘CSR’ was helpful only in that
it was recognizable to non-technical stakeholders. CSR was felt to be the ‘old way’ (R10)
and about ‘community engagement and local suppliers’ (R3), ‘short term quick wins’ (R9),
‘reporting’ (R2), ‘philanthropy’ (R5), and ‘compliance and recycling’ (R4). One manager
said that ‘CSR as a term moves in and out of fashion . . . . but it’s not CSR now, it’s just
about normal business’ (R5). Another said that CSR ‘is all about trust, reputation, and
communication and how it is coordinated. It’s about how you build partnerships and what
those partnerships aim to achieve and how’ (R8). All interviewees talked about this change
in ideas around CSR and some explicitly used the term ‘evolution’ (R2, R8, R9, R11).

Some examples cited by interviewees about the reasons for this change were resource
constraints, social aspirations, artificial intelligence, and overall values. As R5 explained:
‘change comes through values. People get bored talking about money: we are doing this
because we don’t want people in the supply chain to suffer. If I’m doing it for that, why
should I think the person opposite me is any less human?’

In preference to the term ‘CSR’, several interviewees said that they preferred ‘sustain-
ability’, arguing that it has ‘more credibility’ (R1) and a greater emphasis on ‘environmental
risks and benchmarking’ (R3). Indeed, R3 explained how ideas about the three pillars of
sustainability (that is, economic, environmental, and social—or, informally, people, planet,
and profits (see, for example [61]) were being updated through practice into new business
models. These moved business away from linear economic models like the Doughnut
economic model [81] and toward Circular Economies (see, for example [82]). Nonetheless,
a theme within the data was that the term ‘sustainability’ could also mean ‘different things
to different people’ (R4) and involve both macro and micro issues for business. In this
respect, agreeing on a working definition across groups of stakeholders was considered
useful. Some respondents (e.g., R4) said that they referred to definitions of sustainability
based on the Brundtland Report [40,41] which focused on the idea that development should
meet the needs of both present and future generations. Other interviewees commented
that there was a feeling in business that sustainability meant something ‘broader’ (R5) than
CSR and was about business opportunities and adding value within a period of potential
crises and change rather than focusing on reporting, compliance, and cost savings. In other
words, CSR could be considered a normal part of what the business does, or, as (R8) put it,
an expected ‘core value’ of the organization. (R1) explained that FTSE 100 trends show that
all businesses are moving rapidly towards energy efficiency and that this was important
for large businesses because of their need to plan at least 18 months ahead. Respondents
who had previously viewed CSR in this narrower way appeared to have had to challenge
their own assumptions about what CSR meant and the potential that the concept holds for
their practice.

The ‘evolution’ from CSR to sustainability and the broadening of what is considered
by large businesses as relevant was felt by respondents to also be reflected in stakeholders’
expectations. Indeed, much of the evolution of the CSR concept was driven by public-facing
business with retailers such as M&S and John Lewis being particularly proactive. Although
some felt that some stakeholders’ demands were unrealistic and merely over-reactive to
social media stories, some respondents felt that business credentials were not asked for
regularly or consistently enough. As R9 explained: ‘we have moved from can you tick a
box, to have you got a policy, to show us your policy, to show us what you do and how
we can work alongside you’. Interviewees felt that social media has raised awareness of
sustainability issues and that this was also driving change within business. Social media
heightened the importance of communicating with a wide range of stakeholders and
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staying proactive with those communications to ensure that companies ‘wrote their own
story before anyone else did’ (R7).

There was also acknowledgment that companies had a duty to work with others and
be transparent about their behaviors. Recognition that sustainability was a ‘journey’ (R11)
meant that businesses should not be afraid to admit they still had progress to make. The
‘Blue Planet Effect’ (e.g., R5, R10, R11) and the power of the BBC program [83,84] to engage
audiences with the issue of ocean plastic waste was an example drawn on to support the
view that social media had the power to rapidly drive change. Indeed, in contrast to the
work of the Ellen MacArthur Foundation [85] which had been striving to develop and
share a similar message for years, Blue Planet was felt to be energizing conversations that
were leading to a more systems-based approach towards plastic waste (e.g., R10, R11).

Table 1. Summary of main research findings.

Original Research Questions Main Findings

1. What does CSR mean to you?

Dated; old fashioned; tick box reporting;
greenwash; compliance and recycling; Use the
SDGs for greater transparency, to support new
business models and energizes conversations.

2. What do you do that you consider
to be CSR?

Use scientific targets from the SDGs for
strategic alignment, delivery, collaboration,

and communication; Engage supply chain with
new business modules including the circular
Economy and Donut Economics; Use of ISO

14001 tools to improve environmental
management; Communicate with stakeholders.

3. What advice do you have for SMEs?

Understand the SDG targets can make the
abstract (cf. CSR) concrete; contribute locally to
global solutions; Tell your story; Understand

where your business needs to take
responsibility; Integrate sustainability as a core

value relevant to your offer.

4.2. The Importance of the Supply Chain

The role of, and the need for collaboration within, the supply chain was a key theme
in the interviews with some suggesting that that this was the most significant recent change
in business thinking towards sustainability. There was a recognition that any company
looking at environmental or social impact was likely to find up to 90% of that impact within
the supply chain, with global procurement meaning that companies could ‘not expect to
live in isolation’ (R3). Public expectations of business were never greater, with a need to
deliver quality of life within the supply chain as well as profit (R15). It was suggested
that sustainability should be, and increasingly was, part of every conversation with every
customer and every buyer: ‘we ask what matters, what should matter, and what should be
our agenda’ (R8) in order so that agendas reflected what stakeholders wanted (R9) and a
risk-based approach could be taken that explored all aspects of responsibility both up and
down stream (R7). Drivers for change were identified as the Rayna Plaza collapse [86] (e.g.,
R2, R11, R12) for the retail sector but more recently, the UK Modern Slavery Act (2015),
where most companies had been found to be non-compliant even though meeting the
requirements of the Act was the new threshold to enter public procurement. R5 explained
that, in her conversations with her suppliers, she asked: ‘Are there any slaves in your
supply chain? How do you know? How many slaves are ok? 10? 15? Is it ok if even one
child is making what I buy? We are not talking about the money—but how many customers
would leave us.’

The need to ‘not live in isolation’ (R3) was seen more positively as a recognition of
the need to work in partnership throughout the supply chain to meet the sustainability
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challenges all companies were facing. This meant seeing challenges as opportunities
for innovation and adding value through collaboration. Two broad approaches were
described in attempting greater collaboration. Firstly, companies looked at local external
partnerships, for example, with the Environment Agency, planning departments, and local
authorities to understand how they may impact or be impacted by change at a local level.
For example, R2 described how continual dialog meant they knew that changes to road
design were being discussed so that they were able to explore how to minimize flood risk
to a local outlet. Local partnerships could also mean collaboration within the business,
for example, with research and development departments or with marketing to change
consumer expectations (R7). Secondly, the notion of the Circular Economy encouraged a
systematic approach; a recognition that challenges could not be met alone and ‘eco-system
thinking’ (R10) was needed in the supply chain. This was viewed as a new way to meet
customers and to understand their expectations and what could be achieved. Indeed, small
companies within the supply chain were thought to be potentially very agile, enabling a
large company to deliver on its ideas through innovation (R12).

4.3. How Businesses Act on Sustainability

In response to being asked about the technical delivery of CSR, responses can be
categorized within four main areas: the circular economy, scientific targets within the UN
SDGs, ISO 14001/26000, and communication. This section will explore how each of these
ideas were discussed by managers in the interviews.

4.3.1. The Circular Economy

The concept of the Circular Economy (CE) meant that businesses could justify taking
a more strategic approach to materials rather than offering an immediate reaction to ‘hot’
(R4) media topics. This could enable longer-term thinking and provide opportunities for
innovation and different approaches. For example, in terms of the call for dealing with
plastic offcuts, the principles of CE meant acknowledging that ‘90% of our plastic waste is
product sent out into the economy and asking what we can do to take responsibility for
that’ (R4). Solutions that respondents said they were working with included changing the
business to provide more service and less product, changing the product, and developing
e-commerce and software applications for the supply chain to track the product beyond the
factory gate. The CE challenge was thought to be about questioning the sustainability of the
goods and services being provided, which, in turn, meant having different conversations.
Rather than meetings with the health, safety, and environment manager to demonstrate
compliance or measure recycling, more likely were conversations with marketing, design,
and business development teams to eliminate waste rather than just reduce, and to use
sustainability as an opportunity to get ahead of competitors.

4.3.2. Scientific Targets within the UN SDGs

The Sustainable Development Goals (SDGs) were also being used to define which
aspects of responsibility were most important to the organization. One respondent felt that
the SDGs helped to bring ‘new life and new understanding into a stale organization’ (R2)
and to encourage managers to think about where the business could add value. It was
acknowledged that the current business climate was ‘nervous’ (e.g., R2, R3) with concerns
about Brexit and government debt, and there was a need for ‘courage’ in business (R2).
Where business was struggling with ‘change, uncertainty, and complexity’ [87] from all
directions, the SDGs were felt to be helpful in addressing the challenges that brought
forward decision making. The SDGs could help these challenges in four principal ways:
(i) assessing strategic alignment, (ii) partnership development, (iii) scientific targets, and
(iv) communication.

(i) Strategic alignment: Respondents felt that using the SDGs as a framework enabled
employees at all levels of the business to think about potential positive and negative
contributions and organizational activity against each of the 17 main goals. This
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encouraged a more strategic approach where opportunities to make the greatest
difference could be identified and enabled greater ‘collective responsibility’ (R9)
within the business as a way forward;

(ii) Partnership development: After deciding where contributions could be best made,
the SDGs were felt to encourage a collaborative approach where the business could
think about how to deliver against the goals, what projects, what changes within
the business and within the supply chain needed to happen, and who was needed
as a partner to help achieve this. There were also opportunities to work with those
communities that were most disadvantaged within the business’ supply chain to
address the goals from ‘the bottom up’ (R6);

(iii) Scientific targets: Taking a risk-based approach, the SDGs enable the setting of mea-
surable targets based on the best that science could provide. While there was a ‘trend
to report the story rather than the numbers; numbers do not go away as they are
respected management tools’ (R9). Scientific measurable targets were helping to
facilitate a ‘fundamental shift in the system’ (R6) and ‘driving radical materials reduc-
tion’ (R11);

(iv) Communication: Specifically, within the SDG framework, communication encouraged
a qualitative as well as quantitative approach to reporting. The language of the
goals encouraged those in the business to use its power and influence to good effect,
explaining why a project was important as well as how targets would be achieved.
The SDGs could encourage a perspective towards ‘collective responsibility’ (R4)
towards actions within the firm, ‘not just the public side, that’s just the tip of the
iceberg’ (R9) but fundamentally about the ‘sharing of skills’ (R9) and ‘who we are as a
business’ (R3).

4.4. ISO 14001 and ISO 26000

The two internationally respected standards referred to in connection with CSR were
the environmental standard, ISO 14001, and the social responsibility standard, ISO 26000.
These were only briefly discussed by respondents but were clearly important enough
to be referred to without being prompted in the interviews (e.g., R3, R6, R7, R9). As a
well-established and respected standard within the supply chain, ISO 14001 was a clear
tool for continuous improvement and could provide clear guidance and measurement for
addressing environmental issues as well as helping those in the business think about how
the business operated. There was no reference made in the interviews to the updated 2015
standard although two ideas dominant within that revision were referred to, namely the
need to influence the supply chain and to engage the whole organization in delivering
environmental improvement. The latter concept was acknowledged as both essential and
very difficult to achieve.

ISO 26000 was referred to less often than ISO 14001, but some hope was expressed that
increasing interest in sustainability through the SDGs might lead to greater understanding
of how ISO 26000 could increase acceptance of what business responsibility means. The
lack of formal accreditation to ISO 26000 did seem to deter its use by reinforcing CSR as
optional but, interestingly, one respondent (R7) said that whilst they were currently using
the SDGs as a framework, they had committed to work towards ISO 26000 from 2019: R7
said this was largely because ISO 26000 enabled a clear definition of CSR and a common
language to be used with stakeholders.

4.5. Communication Generally

Communication was highlighted by respondents as being a vital part of CSR. A
potential negative side of which was ‘greenwashing’ (R3), where CSR was focused on
marketing specific, sometimes spurious, benefits while failing to address deeper issues
with the product or business (see [88] for example). Nevertheless, the ‘story is important’
(R9) for both internal and external stakeholders, with the language used and the values that
language reflected a key ‘output’ (R7) of the business. Communication was shown to be
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important in two ways: firstly, as part of media/social media interest in business behavior
and increasing expectations from stakeholders to behave more responsibly and take a
leadership role with global problems that transcended national interest. For example, as R4
explains, ‘sustainability is a hot topic in the media, so it is important that we can codify
what we do’. Secondly, communication was important as part of an ongoing ‘conversation’
(R8) with stakeholders both internal and external to the business. In this, communication
was about more than the story but included advice to customers, practical support, ways to
track achievement, and empowering stakeholders to engage.

4.6. Assumptions about SMEs

The original purpose of these telephone interviews on which this paper is based was
to understand more about what larger companies meant by CSR so that managers in SMEs
could learn from that for their own practices. The ideas and assumptions that interviewees
expressed about SMEs suggest that there is work to be done to achieve greater collaboration
and for sustainability within the supply chain to be delivered.

Assumptions about SMEs varied more than any other aspect of the interviews. Some
respondents saw SMEs as diverse and difficult to engage with, whilst others saw that SMEs
were agile and had great potential to help larger companies deliver CSR. Other respondents
focused on the perceived difficulty for SMEs to engage with sustainability and changing
agendas, either due to cost or complexity of ideas. Other interviewees put forward that
SMEs were often already doing CSR but didn’t recognize it as such, largely because they
were so embedded in their local communities. There also sometimes seemed to be an
assumption that SME equated to family-run businesses.

What all interviewees did seem to agree with was that CSR was the responsibility of
all types of businesses and that a ‘level playing field’ (R3) was needed for SMEs to engage.
This meant that there was a need for SMEs to be able to access affordable support and
for government and support organizations at different social and political levels to have
the funds to engage SMEs with compliance and to ‘work out what is needed’ (R5). R10
suggested that the main issue for SMEs was that CSR could be dismissed as an abstract term
that was only about corporate business and so, was not relevant to them. The challenge,
therefore, was to help SMEs understand what CSR meant to them, how it matters to their
customers, and how what they are doing already links with the ‘jargon’ (R9) used more
widely in the business world. One respondent suggested that the title for the upcoming
GBN seminar for SMEs should be ‘what is CSR and what the hell does it have to do with
me?—from the assumption that it means nothing’ (R3).

4.7. Advice to SMEs

When discussing with interviewees the advice they might have for SMEs, the main
ideas put forward emphasized the need for all aspects of the supply chain to understand
the big sustainability issues as well as how each business, large or small, had a part to play
in delivering responsibility. The importance of senior leadership support, preferably from
a ‘charismatic leader who can bring people with them’ (R5), was highlighted.

The most common theme was the need for SMEs to understand what their businesses
are about and then to focus on one or two things that build responsibility in that activity
(e.g., R2, R3, R4, R5, R8, R9). R9 offered this illustration:

‘ . . . for example, a butchers shop needs to show the cow was happy before it was
slaughtered, that their supplier was responsible and that all cows were tagged and farmed
locally so that customers feel they are helping local people and can trust in the butcher’.

In other words, this meant that CSR should be a ‘core value’ (R9) and linked at a
strategic level to the heart of the business and what it does. It was meaningless, for
example, for a local solicitor to sponsor a golf day for charity when its core value is in
legal knowledge; instead, the practice should look to share its skills with a local legal aid
charity with pro bono work for the community (R2). There was an idea that SMEs should
‘be generous’ (R10) to enable other firms and groups to take value from what they did not
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need now. This meant ‘strategic alignment’ (R8) to something that was important to the
community and adding value to both the community and the business. In this, CSR needed
to be ‘more than just philanthropy’ (R5): SMEs needed to choose an approach that was
strategically relevant. Another way that SMEs could identify the key activities to focus on
could be to look at what the business was already engaged with, using a CSR lens, and to
get on ‘the front foot, to share what you do and how you are part of the remedy’ (R9).

Like their own large businesses, the interviewees suggested that CSR for SMEs was
about citizenship, stakeholders, and the environment, the three pillars of sustainability,
being ethical and responsible, and looking at what will really ‘make a difference’ (R4) rather
than what is current in the press. CSR effort needed to be about what was important for
the business itself and, in this, the supply chain, climate change, and continuity were key.
It was suggested that SMEs should ensure that they have a supply chain strategy that
identifies different risk assessment scenarios and several options that offer the greatest
mitigation. R2 encouraged SMEs to understand the future of their industry sector, how it
was changing, and how CSR would play a part in that. Fundamentally, SMEs should look
to act responsibly in their own context.

5. Conclusions

In looking to understand how senior CSR leaders currently perceive and act on CSR,
this paper has shown how the nature of CSR is still evolving for businesses. As outlined
here, senior managers who were interviewed from ‘high end’ global businesses view CSR
as being superseded by broader ideas about sustainability and sustainable development.
Respondents cited social media and TV programs, particularly the UK BBC Blue Planet
series, to illustrate the pressures on them to respond to changing agendas within wider
society. The SDGs framework was considered useful in helping business to engage with
CSR and sustainability at both a strategic and practical level. Delivering against these goals,
respondents talked about the importance of the overall supply chain, communication with
stakeholders, scientific targets, and new business models. When talking about SMEs, there
seemed to be some assumptions made but also an acknowledgement that they were key
players in delivering agile and innovative responses. There are clearly many opportunities
to facilitate joint working between global companies and SMEs within the supply chain.

One of the key contributions of this paper is that it reveals a policy shift in UK
global businesses from CSR to sustainability with responsible senior managers increasingly
recognizing the SDGs as a valuable sustainability framework for their companies. It is
also one of the first papers to explore the potential for knowledge sharing between global
companies and SMEs linked to the SDGs from the business perspective. It is not yet
known how successful businesses will be in delivering the SDGs or how successful the
SDGs will be in delivering their goals [60]. What the findings in this paper show is that
several high-profile global businesses have recognized opportunities within the SDGs
to engage in what they portray as more meaningful action. Our findings add value to
recent literature that explores the relationship between CSR and the SDGs in business
practice [7,8,88,89]. In many respects, our research demonstrates that the SDGs offer global
businesses (and SMEs) ‘a unique opportunity to use the SDGs as a framework for improving
CSR engagement’ [88] (p. 42).

Based on respondents’ comments, the SDGs appear to offer a framework that is clearer
and more inspiring than ISO 26000 and can capture the imagination of senior leaders
to promote innovation and new business models. Based on these research findings, the
argument is that businesses of all sizes can make use of scientific targets within the SDGs
to contribute to sustainability and tell both a qualitative story and to measure business
progress. The potential to use the SDGs as a framework and common language may help
support innovation and communication between different forms of organizations within
the supply chain. Such increased communication may further support approaches such as
the circular economy with the opportunity to engage smaller businesses with the redesign
of components, design for longevity, and repair and reuse. While the potential to further
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explore the relevance of the SDGs to SMEs is an opportunity for further research, the
findings from this study have been used with some success to design MBA-level teaching
based on the SDGs as a framework for ethics, responsibility, and sustainability [90]. SMEs
can use the SDGs to help them engage with CSR and sustainability by understanding
their impact on environment and society, and what they can do to reduce that impact
and contribute, instead, to the solutions. In this way, the SDGs bring responsibility to the
heart of what the organization does rather than in what it ‘gives back’. Promoting SME
engagement within a similar framework should enable the development of both CSR and
new sustainable business and economic models and help to facilitate both partnership
and innovation across the supply chain and wider stakeholder collaboration linked to the
SDGs [57–59].
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Abstract: This paper develops the multiple-theoretical framework of legitimacy, stakeholders, and
voluntary perspective to assess the adoption of Vietnamese listed firms to the 17 United Nations’
Sustainable Development Goals (SDGs). The paper’s primary objective is to use content analysis
to discover the status quo of the SDGs practices of the largest 100 Vietnamese listed firms on the
two biggest Vietnamese stock exchanges (Ho Chi Minh Stock Exchange–HOSE and Hanoi Stock
Exchange–HNX). By drawing a unique framework, the paper contributes to the extant literature
review of SDG-related research. Our research framework enables corporate decision-makers signifi-
cantly access corporate SDG adoptions and the implementation process. With the direct pressure
of stakeholders, high environmental sensitivity industries are keen on disclosing SDG-related infor-
mation. Notwithstanding, the findings reveal that Vietnamese listed firms indicate “green talks” in
their corporate reporting rather than “green actions”. Thus, our findings encourage firms to engage
in SDGs through substantive sustainability strategies and need greater attention from governments,
practitioners, and policymakers.

Keywords: 17 UN sustainable development goals; sustainability reporting; legitimacy theory; stake-
holder theory; voluntary disclosure theory; Vietnam

1. Introduction

To address sustainable development priorities, 193 nations met and signed on to
the SDGs at the United Nations in New York in September 2015 [1]. These goals are
established by a global partnership of governments, civil society, the private sector, and
others to drive the world’s transition toward the goals’ achievements [2]. The plan for
Sustainable Development includes 17 goals and 169 targets which set out a plan for all
nations’ sustainable development to achieve by 2030, as seen in Table 1. These 17 UN SDGs
reflect the “state of the art” thinking of governments worldwide [3].

Vietnam joined the United Nations on 20 September 1977 to receive support for war
reconstruction and humanitarian assistance [4]. In May 2017, Vietnam released its National
Action Plan (NAP) to show the effort of the Government to implement the Vietnam SDGs
(VN SDGs). It was promulgated as per Decision 633/QD-TTg dated 10 May 2017 of the
Prime Minister, in which the global goals of Vietnam towards 2030 were set, including
115 specific targets, as presented in Table 2 [5]. For example, the following three extracts
illustrate companies’ initiatives to achieve SDGs:

FPT Corporation (FPT) provided a general statement regarding SDGs awareness in
their recent Annual Reports:

“The Sustainable Development Goals call for global actions towards a sustainable future
for all countries by 2030. As a leading technology corporation in Vietnam, FPT is ready
to play its role in all 17 of these millennium goals.” [6]

While TNG Investment and Trading JSC (TNG) stated that:

Sustainability 2022, 14, 15358. https://doi.org/10.3390/su142215358 https://www.mdpi.com/journal/sustainability
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“Aiming at sustainable development on all of the economic, social, and environmental
aspects, TNG has developed and obtained some achievements in 2021, associated with the
specific objectives of TNG as well as 17 UN sustainable development goals for the period
of 2015–2030.” [7]

Similarly, Viet Nam Dairy Products Joint Stock Company (VNM) highlighted that:

“Achieving Sustainable Development Goals (SDGs) related to poverty, climate change,
and food and nutritional security is a major challenge, given the significant impacts of
climate change on all aspects of life. From now to 2030, there are only 12 years left to
speed up. This requires urgent actions by countries along with cooperative partnerships
between governments and stakeholders at all levels.” [8]

These quotes indicated that Vietnam companies had attempted to adopt and follow
the 17 UN SDGs. However, it is not easy to incorporate the business model with SDGs,
especially for companies in developing countries [9]. Besides, Pizzi et al. [10] and Silva [11]
pinpointed that companies have struggled to reconcile their financial performance with
Corporate Social Responsibility (CSR) practices, including SDG disclosures. That is why
although SDGs are in their infant stages of implementation, there is an increasing number
of studies examining different perspectives of SDGs toward sustainable corporate devel-
opment to interpret the role of SDGs in sustainability reporting [12].Nevertheless, several
studies indicated that the relationship between SDGs and corporate reporting has barely
been examined [13–15].

Regarding research methodologies, it is undeniable that content analysis is the most
appropriate method to examine the extent and quality of corporate reporting [11,16–18].
However, in terms of theoretical framework, prior literature has applied a single theory to
explain corporate engagement toward SDGs, such as legitimacy theory [19]; stakeholder
theory [20,21]. Within one single theory, more is needed to discover the level of corporate
engagement in SDGs and corporate reporting of sustainability-related information. This is
because the 17 UN SDGs are considered a collection of 17 interlinked global goals striving
for the prosperity of the CSR pillars (social, environmental, and governance), not focusing
on a particular topic in corporate sustainability performance. Moreover, referring to the cor-
porate reporting of SDGs, it is inexplicable to ignore “corporate motivation” in committing
to voluntary disclosure. It is also important to investigate whether this engagement and
adoption of SDGs are symbolic (i.e., green talk) or substantive (i.e., green action) [16,17]?
So, there is a need to develop a multi-theoretical framework to explore the SDG disclosure
levels in corporate sustainability reports [13,15,18]—especially in developing countries
such as Vietnam.

Therefore, in line with several recently published research, such as Silva [11]; Van
der Waal & Thijssens [16]; Emma & Jennifer [17]; Heras-Saizarbitoria et al. [18], and Ike
et al. [13], the authors developed a multi-theoretical motivated framework for SDGs adop-
tion, including legitimacy theory (legitimating motivation), stakeholder theory (motivation
of meeting stakeholders’ expectations) and voluntary disclosure theory (volunteering
motivation) to bridge the literature gap by answering the following main research ques-
tions: (1) What is the current state of SDG disclosures among Vietnamese firms? (2) How
do Vietnamese listed firms disseminate SDGs in their reports? (3) How do Vietnamese
listed companies adopt a symbolic/substantive strategy in disclosing SDGs information?
(4) Which SDGs are addressed mainly by listed Vietnamese firms, and which industries
focus more on achieving these SDGs?

To answer these research questions, this paper employs the content analysis method
to 893 corporate reports of the top100 firms listed on the two main Vietnamese Stock Ex-
changes, including the Ho Chi Minh Stock Exchange (HOSE) and the Hanoi Stock Exchange
(HNX). Particularly, the sample consists of 692 annual reports in Vietnamese, 177 annual
reports, and 24 standalone sustainability reports from 2015 to 2021. Based on the mar-
ket capitalization, we selected 50 firms from HOSE and 50 from HNX with the highest
market capitalization as they are most likely to disclose sustainability-related information,
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including SDGs. Based on Helfaya & Whittington [22], the search sample contains thirteen
industries categorized into three industrial dimensions: high environmental sensitive indus-
tries (HESI), medium environmental sensitive industries (MESI), and low environmental
sensitive industries (LESI), as seen in Table 4. For consistency, all reports of the Top 100
listed firms were downloaded from a reliable website (Vietstock) and corporate websites.

Our findings indicate that 84% of total firms are partly engaging with the 17 SDGs
(only focusing on some specific goals), particularly SDG1—Poverty, SDG8—Economic
growth, and SDG13—Climate change. This suggests that there is a lack of “actual imple-
mentation” or substantive performance to achieve the global goals among Vietnamese listed
firms. Additionally, firms operating in HESI intend to have green talks in their reporting
statements rather than green actions to achieve these SDGs. Interestingly, supported by our
multi-theoretical framework of legitimacy, stakeholders, and voluntary disclosure theories,
we found that many companies in HESI tend to avoid disclosing SDG-related information
to protect their legitimacy and avoid legal commitment and public discontent.

Consequently, within our unique multi-theoretical framework, our study can fully
cover various aspects of SDGs and the “motivation” to achieve them. Accordingly, this
research can be considered pioneering research on the adoption and implementation of the
UN SDGs in the Vietnamese context with two highlights. Firstly, relying on our research
findings, it is undoubtedly that SDGs have gained a great attention among Vietnamese listed
firms. However, it is still challenging due to a need for consistent reporting mechanisms
and substantive strategies related to their implementation plans as part of their business
operating objectives. For that reason, our findings are crucial and can be used as a guideline
for corporate decision-makers of Vietnamese listed firms to satisfy their stakeholders’
expectations. Secondly, our results are essential for the Vietnamese government, regulators,
and policymakers to track the progress of Vietnamese listed firms toward SDG adoption
and implementation, enabling them to better support companies in adopting and achieving
these goals and fulfilling the UN Agenda of 2030 at the country level.

The remainder of this paper is structured as follows. Section 2 discusses the literature
review. Section 3 describes research methodologies, including research sample, data
collection, and research method. Section 4 discusses the research results, and Section 5
concludes the study.

Table 1. The Measurement of 17 UN Sustainable Development Goals (SDGs).

Goals Measurement Description

SDG1 No Poverty End poverty in all its forms everywhere

SDG2 Zero Hunger End hunger, achieve food security and improved nutrition,
and promote sustainable agriculture

SDG3 Good Health and Well-being Ensure healthy lives and promote well-being for all at all
ages

SDG4 Quality Education Ensure inclusive and equitable quality education and
promote lifelong learning opportunities for all

SDG5 Gender Equality Achieve gender equality and empower all women and girls

SDG6 Clean Water and Sanitation Ensure availability and sustainable management of water
and sanitation for all

SDG7 Affordable and Clean Energy Ensure access to affordable, reliable, sustainable, and
modern energy for all

SDG8 Decent Work and Economic Growth
Promote sustained, inclusive, and sustainable economic
growth, full and productive employment, and decent work
for all

SDG9 Industry, Innovation and Infrastructure Build resilient infrastructure, promote inclusive and
sustainable industrialization, and foster innovation
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Table 1. Cont.

Goals Measurement Description

SDG10 Reduce Inequality Reduce inequality within and among countries

SDG11 Sustainable Cities and Communities Make cities and human settlement inclusive, safe, resilient,
and sustainable

SDG12
Responsible Consumption and
Production Ensure sustainable consumption and production patterns

SDG13 Climate Action Take urgent action to combat climate change and its impacts

SDG14 Life Below Water Conserve and sustainably use the oceans, seas, and marine
resources for sustainable development

SDG15 Life on Land

Protect, restore, and promote sustainable use of terrestrial
ecosystems, sustainably manage forests, combat
desertification, and halt and reserve land degradation and
halt biodiversity loss

SDG16 Peace and Justice Strong Institution
Promote peaceful and inclusive societies for sustainable
development, provide access to justice for all, and build
effective, accountable, and inclusive institutions at all levels

SDG17 Partnership to Achieve the Goal Strengthen the means of implementation and revitalize the
global partnership for sustainable development

Table 2. The 17 UN SDGs and VN SDGs.

Sustainable
Development Goals

Components Targets

UN SDGs VN SDGs UN SDGs VN SDGs

Goal 1. No Poverty End poverty in all its forms
everywhere Similar 7

(1.1–1.5; 1.a–1.b)
4

(1.1–1.4)

Goal 2. Zero Hunger
End hunger, achieve food security
and improved nutrition and
promote sustainable agriculture

Similar 8
(2.1–2.5; 2.a–2.c)

5
(2.1–2.5)

Goal 3. Good Health
and Well-being

Ensure healthy lives and promote
well-being for all at all ages

Ensure a healthy life
and enhance welfare
for all citizens in all age
groups

13
(3.1–3.9; 3.a–3.d)

9
(3.1–3.9)

Goal 4. Quality
Education

Ensure inclusive and equitable
quality education and promote
lifelong learning opportunities for
all

Similar 10
(4.1–4.7; 4.a–4.c)

8
(4.1–4.8)

Goal 5. Gender
Equality

Achieve gender equality and
empower all women and girls

Achieve gender
equality; empower and
create enabling
opportunities for
women and girls

9
(5.1–5.6; 5.a–5.c)

8
(5.1–5.8)

Goal 6. Clean Water
and Sanitation

Ensure availability and sustainable
management of water and
sanitation for all

Similar 8
(6.1–6.6; 6.a–6.b)

6
(6.1–6.6)

Goal 7. Affordable and
Clean Energy

Ensure access to affordable,
reliable, sustainable, and modern
energy for all

Similar 5
(7.1–7.3; 7.a–7.b)

4
(7.1–7.4)

Goal 8. Decent Work
and Economic Growth

Promote sustained, inclusive, and
sustainable economic growth, full
and productive employment, and
decent work for all

Similar 12
(8.1–8.10; 8.a–8.b)

10
(8.1–8.10)
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Table 2. Cont.

Sustainable
Development Goals

Components Targets

UN SDGs VN SDGs UN SDGs VN SDGs

Goal 9. Industry,
Innovation, and
Infrastructure

Build resilient infrastructure,
promote inclusive and sustainable
industrialization, and foster
innovation

Develop a highly
resilient infrastructure;
promote inclusive and
sustainable
industrialization; and
promote renovation

8
(9.1–9.5; 9.a–9.c)

5
(9.1–9.5)

Goal 10. Reduce
Inequality

Reduce inequality within and
among countries

Reduce social
inequalities

10
(10.1–10.7;
10.a–10.c)

6
(10.1–10.6)

Goal 11. Sustainable
Cities and
Communities

Make cities and human settlement
inclusive, safe, resilient, and
sustainable

Promote sustainable,
resilient urban and
rural development;
ensure safe living and
working environments;
ensure a reasonable
distribution of
population and
workforce by region

10
(11.1–11.7;
11.a–11.c)

10
(11.1–11.10)

Goal 12. Responsible
Consumption and
Production

Ensure sustainable consumption
and production patterns Similar

11
(12.1–12.8;
12.a–12.c)

9
(12.1–12.9)

Goal 13. Climate
Action

Take urgent action to combat
climate change and its impacts

Respond in a timely
and effective manner to
climate change and
natural disasters

5
(13.1–13.3;
13.a–13.b)

3
(13.1–13.3)

Goal 14. Life Below
Water

Conserve and sustainably use the
oceans, seas, and marine resources
for sustainable development

Similar
10

(14.1–14.7;
14.a–14.c)

6
(14.1–14.6)

Goal 15. Life on Land

Protect, restore and promote
sustainable use of terrestrial
ecosystems, sustainably manage
forests, combat desertification, and
halt and reserve land degradation
and halt biodiversity loss

Sustainably protect and
develop forests;
conserve biodiversity;
develop eco-system
services; combat
desertification; prevent
the degradation of and
rehabilitate soil
resources

12
(15.1–15.9;
15.a–15.c)

8
(15.1–15.8)

Goal 16. Peace and
Justice Strong
Institution

Promote peaceful and inclusive
societies for sustainable
development, provide access to
justice for all, and build effective,
accountable, and inclusive
institutions at all levels

Similar
12

(16.1–16.10;
16.a–16.b)

9
(16.1–16.9)

Goal 17. Partnership to
Achieve the Goal

Strengthen the means of
implementation and revitalize the
global partnership for sustainable
development

Similar 19
(17.1–17.19)

5
(17.1–17.5)

Total 17
10/17 VN SDGs are
entirely similar to
SDGs.

169 115
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2. Literature Review

2.1. 17 UN Sustainable Development Goals (SDGs)

Before the SDGs officially came into force, the aim started as an idea of sustainable
goals by the Norwegian Prime Minister to define the sustainable development as: “meeting
the needs of the present without compromising the ability of future generations to meet
their own needs” [23]. After several conferences/roundtable meetings of the 30-member
UN General Assembly Open Working Group on SDGs (such as Rio+20; the 68th session of
the General Assembly), the Post-2015 Development Agenda was finally processed since
the Open Working Group (OWG) submitted their proposal with 8 SDGs and 169 targets,
called “The Eight Millennium Development Goals (MDGs)” [24]. Officially, the SDGs were
set up in 2015 by the United Nations General Assembly.

All countries, regardless of their wealth, are called to promote prosperity while pro-
tecting the planet, tackling climate change, and addressing social challenges [25]. These
SDGs are critically linked and underpin each other. For example, SDG1—No poverty
and SDG2—Zero hunger, meaning that if any country can achieve either SDG1 or SDG2,
their citizens must have the capability to strive for better well-being (SDG3) or quality
education (SDG4). According to the United Nations, at the macro-level (i.e., country level),
countries should take the primary responsibility to follow up and review the progress
made in implementing SDGs [26]. At the micro-level (i.e., firm-level), firms are expected
to apply their innovations, creativity, and financial resources to achieve the SDGs, which
would effectively address the three sustainability dimensions: economic, environmental,
and social [2].

The implementation of 17 UN SDGs by countries is now firmly in place. According
to Sustainable Development Report 2022 within 163 countries by Sachs [27], the world
progressed on the SDG Index at an average rate of 0.5 points a year from 2015 to 2019,
which is considered too slow to achieve the SDGs by 2030. Simultaneously, the progress
of SDGs implementation varied significantly across countries and goals. Sachs [27] found
that poorer countries with lower SDG Index scores progressed faster than more affluent
countries. Due to the COVID-19 pandemic, global energy, and financial crises, SDG Index
scores have declined slightly since early 2020.

Accordingly, SDG1—No poverty and SDG2—Zero hunger were highly affected. For
example, over 140 million people could fall into extreme poverty (measured against the
$1.90 poverty line) in 2020 [28]. Additionally, countries heavily depend on the international
trade system, and tourism would face a challenge to achieving SDG8—Decent work and
economic growth. For instance, Taiwan, Hong Kong, Thailand, and New Zealand have
been seriously affected by the COVID-19 pandemic—notably, a declining figure of around
110 arrivals for every additional person infected by the coronavirus [29]. In contrast to the
pandemic’s negative effect, Finland, Denmark, and Sweden, are the top 3 countries that
effectively adopted and achieved the SDGs as stated in the SDG Index and Dashboards,
respectively [27].

2.2. Adoption and Achievement of the Sustainable Development Goals (SDGs) by Vietnam

The Vietnamese Prime Minister’s office approved the National Actional Plan to imple-
ment the Global Agenda 2030 for sustainable development (SD). The Plan was categorised
into six intervention dimensions [30], including:

• Guiding the development of legal frameworks and policies on sustainable consump-
tion and production.

• Promoting sustainable production.
• Greening the supply system.
• Promoting the sustainable export market.
• Changing consumption practices and supporting sustainable lifestyles.
• Advancing 3R (reduce, reuse, recycle) practices.

Table 2 proves that the Vietnamese National Action Plan (NAP) has been implemented
in the correct direction. Regarding the global level, according to the Sustainable Develop-
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ment Report 2015, Vietnam has not been engaged in SDGs, except for some Organization
for Economic Co-operation and Development (OECD) countries, such as Finland, Denmark,
Sweden, and Norway. By 2016, Vietnam started to commit to the 17 UN SDGs; however,
the ranking was much below the average, at the 88th. Since 2017, the ranking of Vietnam on
the index has considerably improved, thanks to the implementation of NAP. For example,
Vietnam was one of 163 countries assessed in the 2022 SDG Index. Vietnam was ranked in
55th place with an overall index score of 72.8 [27], the same score as in 2022 (as presented
in Table 3). Yet, its ranking was the 51st, which suggests that the average score among all
nations has increased. Since 2015, East and South Asia have progressed more on the SDGs
than any other region adopting sustainable goals. Among Southeast Asia, Vietnam has
been ranked the 2nd country with the highest score on the SDG Index, just below Thailand
for both years 2021 and 2022.

Table 3. Vietnam’s Score on the SDG Index and Dashboard.

Year Score Ranking

2016 57.6 88

2017 67.9 68

2018 69.7 57

2019 71.1 54

2020 73.8 49

2021 72.8 51

2022 72.8 55

Besides Vietnam’s National Action Plan on Sustainable Consumption and Production
(2021–2030), the Vietnamese Government has implemented several activities, such as vari-
ous conferences, to ensure the country is on the right track for SDGs implementation. For
example, the Conference “National Assembly of Vietnam and the Sustainable Development
Goals” was organized by the National Assembly of Vietnam, the Inter-Parliamentary Union
(IPU), and the United Nations in Vietnam in December 2018. The conference covered
different SDG topics (e.g., gender equality, decent work and economic growth, peace, and
justice) [31].

Although the Vietnamese Government has actively promoted the SDGs by developing
a legal framework [32], there are limited tools to assess the adoption of SDGs at the micro-
level, such as the corporate level. It is challenging to examine the process of adopting
the SDGs for a particular firm operating across the sectors, even for listed firms on the
stock exchange.

2.3. Theoretical Background and Research Questions

The critics of the first definition of SD by Brundtland’s Commission have opened
a road for hundreds of alternative definitions from scholars and practitioners [33]. For
example, one of the popular definitions of SD is defined by the National Strategy of
Sustainable Development (2003): “Sustainable development is the society’s development
that creates the possibility for achieving overall wellbeing for the present and the future
generations through combining environmental, economic, and social aims of the society
without exceeding the allowable limits of the effect on the environment” [34]. Within
the widespread SD phenomenon, SDGs is defined as “a shared blueprint for peace and
prosperity for people and the planet, now and into the future” [35]. Due to limited resources
available on Earth (e.g., water) [36], the SDG framework guides human beings to strive for
SD in the long run [37].

Regarding firm-level of SDG adoption, SDGs enable firms to select and prioritize
corporate sustainability issues and align strategies toward specific and relevant CSR pil-
lars [38]. Since its launch in 2015, many firms around the world have started to disclose the
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SDGs or SDGs-related information in their annual report (AR), standalone sustainability
report (SR), or integrated report (IR) to declare their committed effort to SD [39–41]. At
the same time, literature on sustainability reporting started shifting towards corporate
engagement in the SDGs. There are several topics have been examined, such as the po-
tential role of corporate activities in supporting the SDGs [42,43], the factors that affect
companies’ engagement in sustainable practices [18,44,45], and the firms’ motivation or
opportunities toward achieving the SDGs [46]. However, the studies by Ike et al. [13];
Diaz-Sarachaga [15], and Bennich et al. [14] indicate that the correlation between the SDGs
and corporate sustainability reporting has barely been investigated.

Among limited empirical studies on the exploration of SDG disclosure levels in corpo-
rate sustainability reporting, Yu et al. [47] assessed the adoption and implementation of
corporate SDG disclosure by analyzing the content in the corporate reporting of 100 Chinese
companies listed on the Shanghai Stock Exchange from 2016 to 2018. They found that
Chinese companies primarily focused on specific SDGs (such as SDG9—Industry, inno-
vation, and infrastructure development; SDG8—Decent work and economic growth and
SDG16—Peace and justice strong institution). Noticeably, their findings reveal that most
companies focused solely on presenting SDG disclosure information rather than genuinely
performing sustainable actions to achieve these goals. In the same vein, Manes-Rossi &
Nicolo’ [48] conducted a content analysis of the non-financial reports to analyze how SDGs
reporting is evolving and what are the most addressed SDGs in the context of the European
energy sector companies. They pointed out that the disclosure of SDGs is an indispensable
part of corporate reporting, yet more symbolic than substantial changes appear. Therefore,
it is necessary to conduct an in-depth analysis to assess the corporate SDG disclosures and
how the SDGs information is disclosed in the sustainability-related report.

SDGs have been critically emphasized from the introduction until now. However, schol-
ars have highlighted that not all SDGs are mentioned in corporate reporting [48], suggest-
ing that there is a particular focus on those SDGs [47]. Several potential reasons behind
this concentration of SDG disclosure by firms have been figured out. For example, Heras-
Saizarbitoria et al. and Diaz-Sarachaga [15,18] found that focusing on specific SDGs makes it
easier to incorporate SDGs into corporate practices (e.g., Goal 8—Decent work and economic
growth, Goals 12—Responsible consumption and production, and 13—Climate action). In
contrast, because of the focus of certain SDGs by firms, some goals with more macroeco-
nomic impacts (e.g., Goal 1—No poverty, Goals 2—Zero hunger, and 17—Partnership) are
less mentioned [39,49]. Simultaneously, Van der Waal & Thijssens [16] found that some
companies are not motivated to engage in SDGs, which are weakly linked to their core
business activities.

As for emerging markets with weak overall legal systems and strong shareholder
protection [50], a question arises by Van der Waal & Thijssens [16]: Why should listed
firms voluntarily engage with SDGs while being principally shareholder value-oriented?
Let us take an example, Sekarlangit & Wardhani [51] analyzed the impact of the board
of directors’ characteristics and the existence of CSR committees on SDG disclosures in
corporate reporting for five Southeast Asian countries—Indonesia, Malaysia, Singapore,
Thailand, and Philippines. They found that CSR committees can encourage more intensive
SDG disclosures. Simultaneously, the finding reveals that the higher commitment to the
sustainability agenda, the higher level of SDG disclosures [38]. Interestingly, Scheyvens
et al. [2] argued that the SDGs are the nation-states’ agreements rather than individuals’
or businesses’ actions. Besides, CSR is tightly linked to success when implementing
global goals by world countries [52]. Similarly, Van der Waal & Thijssens [16] mapped
the undiscovered terrain of corporate SDG involvement from the sustainability reports
of the largest 2000 stock-listed businesses worldwide. They found that corporate SDG
involvement is still limited (23% of the total sample of 2000 firms), and listed companies
voluntarily engage in SDGs if it creates value for the common good. Additionally, Khaled
et al. [53] developed a critical framework by hand-mapping the SDGs and their targets with
a firm’s sustainability practices. They found that the SDGs relate to their ESG performance
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and tangibly measure their progress towards achieving the SDGs. Consequently, we claim
that SDG disclosures strongly relate to firms’ industry sectors and the awareness of SD and
CSR practices.

At the industry level, according to Van der Waal & Thijssens; Heras-Saizarbitoria
et al.; Diaz-Sarachaga and Manes-Rossi & Nicolo’ [15,16,18,48], there is a lack of studies
to explore how the SDGs are prioritized across different industries. Al-Tuwaijri et al. and
Young et al. [54,55] claimed that the quality of sustainability reporting is dependable on
the industry risk characteristics. They found that sustainability reporting is more robust
in high-risk compared to low-risk industries. Indeed, firms operating in environmentally
sensitive sectors (e.g., energy, tourism, or chemicals) intend to have high awareness and
interest in the commitment and achievement of SDGs [39,44,49]. In contrast, Nechita
et al. [44] evaluated the disclosure of SDG information in corporate reports using both
qualitative and quantitative approaches. They found that 63% of the analyzed reports
did not mention the SDGs. Surprisingly, the presentation of the SDG information in their
selected sample was not similar even in the same industry.

Critically implementing SDGs into business models is necessary [11,56]. Emma
et al. [17] argued that despite the high engagement of European companies in symbolic
disclosures, SDGs reporting still plays a substantive role among companies operating
in controversial and environmentally sensitive industries. They claimed that firms had
employed SDGs as “a symbolic legitimacy approach” to address or enhance legitimacy
issues and respond to the expectation of stakeholders. This finding is consistent with the
studies of Heras-Saizarbitoria et al. [18] and Silva [11]. They vehemently claimed that firms
would instead show their compliance with stakeholders’ pressures to gain legitimacy than
implement actual corporate actions to commit to SDGs.

Nevertheless, empirical studies revealed that most firms follow a symbolic approach
toward SDG disclosures rather than providing substantive SDG reporting [16]. For in-
stance, Izzo et al. [49] rationalized that the requirements of the SDGs and specific KPIs
or achievement of SDGs are still missing in corporate reporting. As a result, we believe
that businesses should use SDG disclosure as “a strategic tool” to achieve business ethics
and sustainable responsibility, instead of using it as a symbolic strategy to “deal” with
stakeholders’ pressure of non-financial disclosure, such as SDGs.

Therefore, the need to explore SDG disclosure levels in corporate sustainability report-
ing [13,15,18] and the current debate on the dichotomy of symbolic/substantive approach
to SDG disclosures [16,17] calls for more in-depth empirical evidence in different industries.
Simultaneously, the literature review evidenced that while there is an increasing appetite
for demonstrating a corporate commitment to SDGs, limited research indicates how com-
panies effectively integrate SDGs in their reporting practices in developing countries. As
a result, following the calls for filling this research gap, this research developed a multi-
theoretical framework, including a legitimacy perspective–legitimacy theory; a stakeholder
expectation–stakeholder theory, and a voluntary approach–voluntary disclosure theory of
digging deep into ARs/SRs published by Top 100 Vietnamese Listed Firms in both HOSE)
and HNX through a longitudinal and cross-sectorial approach. In doing so, our research
paper intends to answer the following research questions:

1. RQ1: What is the current state of SDG disclosures among Vietnamese firms?
2. RQ2: How do Vietnamese listed firms disseminate SDGs in their reports?
3. RQ3: How do Vietnamese listed companies adopt a symbolic/substantive strategy in

disclosing SDGs information?
4. RQ4: Which SDGs are addressed by listed Vietnamese firms, and which industries

focus more on achieving these SDGs?

Since most previous empirical studies on SDG-related topics draw on legitimacy
theory [11,19,57–59], Calabrese et al. [38] indicated that there is a need for frameworks to
fully understand how companies are engaging in achieving the SDGs. Thus, to answer
the above research questions and provide a practical framework that assists companies in
incorporating SDGs information into their non-financial reporting.
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Firstly, in corporate social reporting, Guthrie et al. [60] pointed out that legitimacy
theory posits that CSR disclosures are reactions to environmental factors to legitimize
corporate actions. Additionally, O’Donovan [58] claimed that legitimacy theory posits that
the survival and success of corporations correspond with society’s expectations, suggesting
that firms are required to act and perform in “socially acceptable behaviors” manner.
Deegan [61] undertook a study examining the social and environmental disclosures of BHP
Ltd. to ascertain the corporate social and environmental disclosures and pinpointed that
legitimacy theory refers to a “social contract” between the corporate and the society in
which they operate or “community license to operate”. According to legitimacy theory, the
corporate SDG disclosure is presented in the corporate reporting to show companies’ efforts
in achieving SDGs and conforming to the community’s desire for non-financial information
or managing the firms’ legitimacy [11,57,62]. Additionally, legitimacy theory indicates that
poorly sustainability-performing firms use sustainability disclosure as a legitimation tool
to lead the community perceptions [63]. Therefore, under legitimacy theory, we assume
that corporate SDG disclosure has been used as “a strategic tactic” to strengthen the firm
legitimacy or even to alter society’s expectation because of the managers’ perceptions,
which strongly influences the business model of a specific firm.

Regarding stakeholders’ perspectives, stakeholder engagement is essential for imple-
menting CSR strategies and achieving SDGs [45,64,65]. Stakeholder theory can be used
to explain how corporations engage in SDG disclosures. Mainly, this theory posits that
“managing for stakeholders” involves paying attention to the interests and well-being
of primary stakeholders (including employees and managers, shareholders, financiers,
customers, and suppliers) [66]. Therefore, instead of using symbolic strategies to disclose
SDGs in sustainability reports, several firms have chosen to link SDGs to their stakehold-
ers’ expectations and then communicate their CSR strategy to the public. For example,
Lopez [67] analyzed Spanish MNCs’ (CSR) strategy and how they incorporate the SDGs
into their reporting systems. The results revealed that firms communicated their operating
performance in economic, social, and environmental aspects by linking SDGs’ targets to
various primary stakeholders of the corporation.

Although sustainability reporting is commonly used to describe the self-reporting of
CSR-related activities [68], it is still optional in most countries [69]. Therefore, voluntary dis-
closure theory also offers another theoretical explanation for corporate SDG disclosures [70].
Initially, this theory was derived from game theory, meaning that a corporation’s motivation
in making or withholding disclosures depends upon shareholders’ value [71]. In response
to voluntary disclosure theory, Nishitani et al. [68] found a positive relationship between
sustainability performance and its reporting. They claimed that companies are motivated to
use sustainability-related reporting to aid improved decision-making by their shareholders.
Furthermore, to address the stakeholders’ expectations, companies voluntarily engage in
and account for sustainability-related issues in their reporting systems [72–74].

Therefore, we claim that firms intend to mention SDG disclosures in their reporting in
a voluntary basis; they use it as “a communication tool” to satisfy primary stakeholders’
transparent demand for non-financial information to increase legitimacy or even manage
the stakeholders’ perception (regardless of the impact of industrial sectors). Figure 1 shows
the research framework developed from a multi-theoretical foundation of legitimacy theory,
stakeholder theory, and voluntary disclosure theory.
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Figure 1. Research Theoretical Framework.

3. Research Methodology

3.1. Research Sample and Data Collection

Our initial sample consists of the top 100 firms listed on the two biggest Vietnamese
Stock Exchanges, Ho Chi Minh Stock Exchange (HOSE) and Hanoi Stock Exchange (HNX)
from 2015 to 2021. Based on the market capitalization, we selected the top 50 firms from
both HOSE and HNX. Vietnam is an emerging market, and therefore SDG disclosures or
sustainability reporting is still optional. From the legitimacy perspective, big companies are
more likely to incorporate the SDGs into their reporting systems than small ones [19] to gain
a positive public image and reputation [22,57,75,76]. Therefore, we chose these firms with a
strong belief that they have integrated the SDGs information into their corporate reporting.
Simultaneously, within the big 100 firms, they can firmly represent the Vietnamese economic
trend in disclosing SDGs-related information.

In sum, our sample includes 13 industrial sectors including accommodation and food
services; agriculture production; construction and real estate; finance and insurance; food
& beverage; health care; information and technology; manufacturing; mining, quarrying,
and oil and gas extraction; natural gas distribution; transportation and warehousing;
utilities; and wholesale trade in which the construction and real estate sector account
represents 32% of total firms. All reports of the 100 selected firms were downloaded from
corporate websites and Vietstock (for further details of the website, please access via this
link: https://en.vietstock.vn/ (accessed on 27 August 2022)). 96 Vietnamese firms have
integrated sustainability reports (SRs) in their annual reports (ARs) as a separate section
to disclose CSR or sustainability matters. Only four firms published their standalone SRs
between 2015 and 2021, namely BVH, SSI, VCS, and VNM.

In line with our research objectives and prior literature review [13,15–18], this research
analyzed the sample of 893 firm-year observations of Vietnamese ARs and SRs of the big 100
listed firms in HOSE and HNX for the period 2015–2021. Additionally, we relied on previous
CSR disclosure literature to understand how different industries focus most on achieving
these SDGs [22,70,77]. Notably, we categorized 13 industries into 3 groups based on their

209



Sustainability 2022, 14, 15358

levels of environmental sensitivity: 8 high environmental sensitivity industries (HESI:
accommodation and food services; agriculture production; construction and real estate;
food & beverage; manufacturing; mining, quarrying, and oil and gas extraction; natural
gas distribution and utilities) with 67 companies; 4 medium environmental sensitivity
industries (MESI: health care; information and technology; transportation and warehousing
and wholesale trade) with 8 companies, and 1 low environmental sensitivity industry (LESI:
finance and insurance) with 25 companies, as seen in Table 4.

Table 4. Sample Selection and Industry Composition.

(A) Sample Selection Total Listed Firms
Based on Market Capitalization

Less Firms with the IPO Date after 2015

Ho Chi Minh Stock Exchange
(HOSE) 401 50

Hanoi Stock Exchange (HNX) 348 50

Total Final Sample 749 100

(B) Industry Composition

Sectors
Number of Firms

(%)

Total of Firm-Year Observations
Total

Vietnamese AR English AR SR

1. High environmental sensitivity industries (HESI)

Accommodation and Food Services 1 7 0 0 7

Agriculture Production 2 14 7 0 21

Construction and Real Estate 32 220 46 0 266

Food & Beverage 3 20 7 7 34

Manufacturing 20 140 32 6 178

Mining, Quarrying, and Oil and
Gas Extraction 5 35 6 0 41

Natural Gas Distribution 2 13 0 0 13

Utilities 2 14 0 0 14

2. Medium environmental sensitivity industries (MESI)

Health Care 1 7 0 0 7

Information and Technology 1 7 7 0 14

Transportation and Warehousing 3 20 6 0 26

Wholesale Trade 3 20 0 0 20

3. Low environmental sensitivity industries (LESI)

Finance and Insurance 25 175 66 11 252

Total 100 692 177 24 893

3.2. Research Method: Content Analysis

Krippendorff [78] discovered the method of “content analysis”, which is a “research
technique for making replicable and valid inferences from data according to their con-
text” [22,79]. This method has become “the most common method of analyzing the tex-
tual fabric of contemporary society” [78]. This method enables researchers to place and
codify the text of narrative writing into different items/subjects based on selected crite-
ria [22,57,79]. For SDG-related topics, many researchers have applied content analysis to
AR and SR [18,38,41,48,62], as this method is considered an excellent instrument to measure
relative levels and trends in reporting [60,80]. Therefore, relying on content analysis, this
research examined 893 reports, including information of corporate SDG disclosures for the
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period between 2015 and 2021, to address the proposed research questions. Each firm was
considered a unit of analysis.

Following Schreier [81], we organized our data collection based on a systematic multi-
process of three stages, including:

• Stage 1: Extraction and collection of SDGs information from the reports with the
selection of illustrative quotations.

• Stage 2: Development of the categorization framework.
• Stage 3: Analysis and interpretation of data.

At first, we extracted the selected reports using available tools. Many searches were
made using different keywords related to the term “Sustainable Development Goals” (such
as “Sustainable Development Goals”, “SDGs”, “Goals”, “CSR”, “Sustainability”, “Aim”,
“Objective”, etc.). All reports have been downloaded from both Vietstock and corporate
websites. At this stage, we made an overview of the reports by identifying the main
sections containing the information on the SDGs and generating the first insight into how
companies present their adoption and achievement of the SDGs. The recording units of
analysis cover specific linguistic information such as words, sentences, and lines, and
consider both narrative and non-narrative disclosure (such as graphs, tables, figures, and
pictures) [82]. At the same time, the illustrative quotation was selected for the English
version of 177 ARs by choosing the statement, discussion, or images of corporate SDGs
information, the corporate SDGs implementation processes, the corporate CSR-related
activities (e.g., prevent climate change, save energy, protect the environment, do charitable
works, protect human and labor rights, etc.).

Next, we developed the coding framework to capture the corporate disclosure of
SDGs. The disclosure checklist including 17 UN SDGs was developed by Silva [11] and
used to quantify the current state of SDG disclosures among Vietnamese-selected firms.
Specifically, we reviewed every report to check how many times each of these 17 UN SDGs
was disclosed/reported by the selected firms. Simultaneously, we generated a checklist of
SDGs’ engagement by the 13 industrial sectors to highlight the SDGs concentration toward
sectors. After that, we appraised the most recent reports of the sample by using three
main criteria to assess how Vietnamese listed firms incorporate SDGs in their reports and
examine whether these firms adopt a symbolic or substantive strategy in disclosing SDG
information, such as (1) Any mention of SDGs in CEO and/or Chair’s message; (2) Any
indication of potential risks and opportunities related to the SDGs; and (3) Any association
of specific key performance indicators (KPI) to priority SDGs.

For the last stage, as in other works carrying out this type of analysis [18,41], the
information obtained from the reports was then analyzed and interpreted.

4. Results and Discussion

4.1. Assessment of Vietnamese SDGs Adopters: Current Status of SDG Disclosures

Firstly, Table 5 records the descriptive statistical results of the adoption of the 17 UN
SDGs of the selected sample. It suggests a notable difference in implementing SDGs among
Vietnamese firms. For example, SDG1—Poverty and SDG8—Economy have been received
great attention from Vietnamese firms (with a mean of 0.69 and 1.12, respectively). There-
fore, it can be argued that firms operating in developing countries intend to incorporate the
goal of solving poverty and contributing to economic growth rather than making a signifi-
cant effort to focus on various aspects of SDGs, like climate change. Since the transition to
a low-carbon economy is already underway [83]; thus, our finding outlines that there is a
need for companies in the developing world to act seriously on fighting climate change.
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Table 5. Descriptive Statistics.

SDGs
Measure

No. Obs Mean Median Std. Dev Min Max Skewness Kurtosis

Normality Test of
Kolmogorov–Smirnov

Statistic df Sig.

Poverty 700 0.69 1.00 0.67 0.00 3.00 0.61 −0.11 −0.05 699 0.95

Hunger 700 0.52 0.00 0.63 0.00 2.00 0.81 −0.36 −0.18 699 0.86

Health 700 0.50 0.00 0.63 0.00 4.00 1.24 2.12 −0.11 699 0.90

Education 700 0.48 0.00 0.62 0.00 3.00 1.20 1.49 −0.18 699 0.85

Gender 700 0.17 0.00 0.43 0.00 2.00 2.66 6.58 −0.26 699 0.79

Water 700 0.38 0.00 0.55 0.00 3.00 1.22 1.08 −0.14 699 0.89

Energy 700 0.46 0.00 0.58 0.00 3.00 0.92 0.33 0.13 699 0.90

Economy 700 1.12 1.00 0.86 0.00 3.00 0.14 −0.94 0.00 699 1.00

Industry 700 0.18 0.00 0.39 0.00 2.00 1.76 1.34 −0.10 699 0.92

Inequality 700 0.15 0.00 0.36 0.00 1.00 1.93 1.73 0.20 699 0.83

Cities 700 0.22 0.00 0.52 0.00 3.00 2.79 8.84 −0.15 699 0.88

Production 700 0.25 0.00 0.48 0.00 2.00 1.64 1.74 0.24 699 0.81

Climate 700 0.33 0.00 0.52 0.00 2.00 1.30 0.71 −0.22 699 0.83

Ocean 700 0.18 0.00 0.39 0.00 2.00 1.91 2.29 −0.19 699 0.85

Land 700 0.17 0.00 0.39 0.00 2.00 2.09 3.28 −0.29 699 0.77

Justice 700 0.14 0.00 0.37 0.00 2.00 2.39 4.81 0.21 699 0.84

Partnership 700 0.33 1.00 0.49 0.00 2.00 0.93 −0.60 0.15 699 0.88

Table 6 reports the results of our mapping between selected firms and their engagement
with the 17 UN SDGs and the descriptive statistics of disclosing SDGs from 2015 to 2021.
Additionally, Table 6 presents the ranking of 100 firms according to the number of disclosing
the 17 UN SDGs in their reports. For example, the 17 UN SDGs-related information
mentioned in corporate reporting ranges from 0 (e.g., QCG; CTX; NDN; S99; POM; TKU;
KLF and PVI) to 22 times (e.g., VIC), meaning that firms are inconsistent in following the
SDG Disclosures. In other words, some firms have shown a “real” effort more than others,
and even though some firms lack efforts in adopting the SDGs. Therefore, this highlights
that firms have different perspectives to adopt SDGs.

Table 6. Descriptive Statistics by Firms.

No.
Firm’s
Stock

Symbol
SDG1 SDG2 SDG3 SDG4 SDG5 SDG6 SDG7 SDG8 SDG9 SDG10 I SDG11 SDG12 SDG13 SDG14 SDG15 SDG16 SDG17 Mean Std. Dev Range

1 QCG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 CTX 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 NDN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 S99 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5 POM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6 TKU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7 KLF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 PVI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9 LIG 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0.06 0.24 1

10 PVL 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0.06 0.24 1

11 DNP 1 1 1 1 0 1 0 1 0 0 0 0 0 1 0 0 0 0.41 0.51 1

12 PTI 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0.18 0.39 1

13 CEO 2 2 2 2 0 0 1 2 0 0 2 1 0 0 0 0 0 0.82 0.95 2

14 HHS 2 2 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0.35 0.79 2

15 SAM 3 0 1 3 0 3 3 3 0 0 0 0 0 0 0 0 0 0.94 1.39 3

16 HTP 0 0 0 0 0 3 0 3 0 3 0 0 0 0 0 0 0 0.53 1.18 3

17 PSI 1 0 0 0 0 1 1 3 0 0 0 0 0 0 1 1 2 0.59 0.87 3

18 IDJ 3 3 1 2 0 1 1 4 1 0 1 2 1 0 0 0 0 1.18 1.24 4
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Table 6. Cont.

No.
Firm’s
Stock

Symbol
SDG1 SDG2 SDG3 SDG4 SDG5 SDG6 SDG7 SDG8 SDG9 SDG10 I SDG11 SDG12 SDG13 SDG14 SDG15 SDG16 SDG17 Mean Std. Dev Range

19 VC2 2 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0.35 1.06 4

20 STB 5 3 3 5 3 5 6 7 5 5 3 5 3 5 4 5 5 4.53 1.18 4

21 BII 4 4 0 1 0 4 4 5 0 0 0 0 4 0 0 0 0 1.53 2.03 5

22 MST 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0.29 1.21 5

23 VC7 0 0 0 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0.29 1.21 5

24 MBG 0 0 0 0 0 3 5 5 0 0 0 0 0 0 0 0 0 0.76 1.75 5

25 APS 5 0 5 1 0 0 1 5 0 0 0 0 1 1 1 3 3 1.53 1.91 5

26 KDH 4 0 0 0 0 4 6 6 0 3 0 1 5 0 0 0 0 1.71 2.37 6

27 SCR 4 4 0 1 0 4 4 6 0 0 0 1 3 0 0 0 5 1.88 2.18 6

28 HUT 4 2 1 2 0 0 0 6 0 0 0 1 1 0 0 0 0 1 1.7 6

29 SDT 6 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0.71 1.99 6

30 VC3 0 0 0 0 0 0 1 6 0 0 0 0 0 0 0 0 1 0.47 1.46 6

31 VNM 9 9 9 9 8 8 9 12 6 6 7 7 9 6 6 6 6 7.76 1.71 6

32 LAS 5 4 1 1 0 4 4 6 0 0 0 0 4 4 4 0 0 2.18 2.21 6

33 VIT 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0.35 1.46 6

34 PPC 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0.35 1.46 6

35 AMV 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0.35 1.46 6

36 PVT 6 6 6 6 6 0 6 6 0 6 0 0 0 0 0 6 6 3.53 3.04 6

37 DL1 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0.35 1.46 6

38 SRA 2 0 0 0 0 6 6 6 0 0 0 0 0 0 0 0 0 1.18 2.35 6

39 EIB 6 4 5 5 0 0 0 6 0 0 0 5 0 0 0 0 6 2.18 2.72 6

40 NVB 4 0 1 4 0 0 0 6 2 0 0 2 0 0 0 0 0 1.12 1.87 6

41 WSS 6 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0.71 1.99 6

42 ITA 0 0 7 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0.82 2.32 7

43 KBC 6 6 0 0 0 6 6 7 0 0 4 0 0 0 0 0 0 2.06 2.93 7

44 FIT 5 5 5 5 0 0 0 7 0 0 0 0 0 0 0 0 0 1.59 2.58 7

45 BCC 6 6 6 1 0 5 5 7 0 0 0 0 3 0 0 0 0 2.29 2.82 7

46 BTS 0 0 0 0 0 0 6 7 0 0 0 0 7 0 0 0 0 1.18 2.63 7

47 TNG 7 7 7 7 2 2 6 9 2 2 2 2 7 7 7 2 2 4.71 2.69 7

48 VCS 7 7 7 7 7 7 7 14 7 7 7 7 7 7 7 7 7 7.41 1.7 7

49 PLC 7 7 7 5 0 7 7 7 1 1 1 1 7 7 6 0 1 4.24 3.09 7

50 GMD 7 7 7 7 0 7 7 7 0 0 0 0 0 0 0 0 7 3.29 3.6 7

51 ACB 7 7 7 7 0 0 0 7 0 0 0 0 0 0 0 0 0 2.06 3.29 7

52 AGR 6 1 1 0 0 0 6 7 0 0 0 0 0 0 0 0 0 1.24 2.46 7

53 CTG 7 7 7 7 4 0 0 6 0 0 0 0 0 0 0 0 4 2.47 3.16 7

54 OGC 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 0.41 1.7 7

55 VCB 7 7 7 7 0 0 0 6 0 1 0 0 6 1 1 1 2 2.71 3.08 7

56 IVS 0 0 0 0 0 0 0 7 0 0 0 0 0 0 0 0 0 0.41 1.7 7

57 SHN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0.41 1.7 7

58 TVC 2 0 0 2 0 4 4 7 0 0 0 0 7 0 0 0 0 1.53 2.48 7

59 FLC 3 3 1 2 1 1 1 8 5 0 8 0 3 0 0 0 0 2.12 2.64 8

60 HOM 7 7 4 1 0 4 6 8 0 0 0 7 7 1 3 0 0 3.24 3.17 8

61 VGS 4 0 4 0 4 0 0 8 0 4 0 0 4 4 4 0 4 2.35 2.47 8

62 GAS 4 4 4 4 0 3 3 8 0 0 0 0 0 0 0 0 0 1.76 2.41 8

63 MBB 7 7 7 7 0 0 1 8 1 0 0 0 0 0 0 0 7 2.65 3.46 8

64 DIG 8 7 3 3 2 5 2 11 3 2 3 3 2 2 4 2 3 3.82 2.56 9

65 DXG 7 2 2 1 0 0 3 9 7 0 7 0 7 0 0 0 7 3.06 3.4 9

66 PDR 11 7 5 7 4 5 5 13 5 5 5 4 4 4 4 4 5 5.71 2.57 9

67 NTP 6 5 5 5 5 7 7 14 5 5 5 7 5 7 5 5 5 6.06 2.22 9

68 BVH 7 6 7 7 6 5 6 12 4 5 3 6 10 4 4 9 5 6.24 2.33 9

69 VNR 3 2 2 3 2 2 2 9 0 2 0 0 3 2 2 2 2 2.24 1.99 9

70 MSN 5 5 0 0 0 5 6 10 0 0 0 5 0 5 0 0 0 2.41 3.18 10

71 PVD 8 6 6 6 2 2 6 12 2 2 2 4 2 6 6 2 6 4.71 2.82 10

72 BVS 6 0 5 5 0 6 6 10 0 0 0 0 5 0 1 5 6 3.24 3.23 10

73 HT1 6 6 6 3 0 4 4 11 0 0 0 0 4 4 3 0 0 3 3.14 11

74 CII 0 0 0 5 0 6 0 12 0 0 12 0 0 0 0 0 0 2.06 4.16 12

75 HQC 11 7 1 7 7 5 12 11 7 0 4 7 4 0 0 0 0 4.88 4.21 12

76 DPM 6 6 6 6 0 6 6 12 0 0 0 0 6 6 0 0 4 3.76 3.6 12

77 PVC 12 6 0 6 0 0 6 6 0 0 0 0 0 6 6 0 0 2.82 3.75 12
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Table 6. Cont.

No.
Firm’s
Stock

Symbol
SDG1 SDG2 SDG3 SDG4 SDG5 SDG6 SDG7 SDG8 SDG9 SDG10 I SDG11 SDG12 SDG13 SDG14 SDG15 SDG16 SDG17 Mean Std. Dev Range

78 PGS 7 7 7 5 0 5 7 12 0 4 0 7 0 7 7 0 7 4.82 3.59 12

79 NT2 10 10 10 7 0 9 9 12 3 3 3 3 7 7 10 0 4 6.29 3.8 12

80 VND 7 0 7 1 0 3 3 12 0 0 0 0 2 0 0 0 7 2.47 3.62 12

81 DLG 2 0 1 0 0 0 5 13 0 0 7 0 6 0 0 0 0 2 3.67 13

82 NLG 8 8 3 9 0 8 0 13 0 0 5 0 7 0 0 0 0 3.59 4.37 13

83 VCG 9 8 5 0 0 6 6 13 0 0 0 3 1 0 0 0 2 3.12 4.03 13

84 SHS 6 0 0 5 0 4 4 13 0 4 0 0 7 0 4 4 4 3.24 3.51 13

85 OCH 4 4 3 0 0 1 5 14 0 0 8 0 4 1 0 0 0 2.59 3.79 14

86 ASM 14 14 6 4 0 0 0 14 7 0 7 0 0 0 0 0 7 4.29 5.44 14

87 KDC 7 7 7 7 0 10 10 14 0 0 0 6 1 0 0 0 0 4.06 4.67 14

88 SBT 10 10 10 10 10 10 10 11 5 5 10 10 10 0 0 5 10 10 5.34 14

89 HPG 11 11 11 7 0 6 6 14 5 3 7 7 3 6 0 5 5 6.29 3.82 14

90 PVS 8 8 7 7 0 7 7 14 0 0 0 7 5 4 4 0 6 4.94 3.93 14

91 TVD 7 7 7 0 0 7 7 14 0 0 0 0 3 2 2 0 7 3.71 4.13 14

92 FPT 13 13 7 13 0 0 7 14 7 0 0 7 7 0 0 0 7 5.59 5.4 14

93 BID 14 7 9 7 13 7 7 13 0 5 0 5 7 0 0 5 7 6.24 4.49 14

94 HCM 7 7 7 7 0 0 0 14 0 0 0 0 0 0 0 7 7 3.29 4.37 14

95 HAG 15 10 10 7 10 7 7 14 7 1 0 7 0 0 3 0 13 6.53 5.12 15

96 REE 6 3 8 10 0 11 13 15 0 6 0 7 9 0 0 0 7 5.59 5.05 15

97 SSI 7 0 7 7 7 0 2 16 7 7 0 7 7 7 7 5 7 5.88 3.84 16

98 TIG 8 8 7 1 0 1 1 21 1 1 1 3 1 0 0 0 1 3.24 5.34 21

99 HSG 14 14 13 13 6 6 6 21 6 6 7 14 0 0 0 6 6 8.12 5.85 21

100 VIC 7 7 22 21 7 5 7 17 7 3 21 7 0 0 0 3 6 8.24 7.4 22

Our mapping (as seen in Table 6) shows that firms do not follow all 17 UN SDGs.
Only 8% of the selected firms reported sustainability information about these 17 SDGs
for seven years (2015–2021), which suggests that some goals should be focused on by
the States rather than corporations [53]. Firms also need to adopt “macro” goals, such as
SDG10—Reduce inequality and SDG11—Sustainable cities and communities, since it is
emphasized that “Organizations must acknowledge their impact on the achievement of
sustainable development both outside and within the organization’s boundary” [84].

Likewise, it is indicated that there are three main patterns of Vietnamese firms’ SDGs
adoptions (as presented in Table 6), including “unfollow, partly follow, and fully follow.”
In more detail, for cases of ignoring the terms “Sustainable Development Goals” in their
corporate reporting, we point out that there are two primary reasons. The first reason is
because of the reporting format. Although no SDGs information is mentioned for some
firms, they still disclose SDG-related information on their corporate websites. The second
reason is that their business models are not focused on the SDGs, which is in line with
previous studies [44,47]. Indeed, even in the same industries, the reporting of the SDGs
information of the selected sample was different.

Our findings show that 84% of total firms are just partly engaging in the 17 SDGs (i.e.,
focusing only on some specific goals) across various sectors (e.g., poverty, economic growth,
and climate change). This suggests a lack of “actual implementation” of SDGs among
Vietnamese firms. Regarding the CSR session in the AR, there is a question: Do these firms
“pretend” to satisfy the stakeholders’ expectations of social and environmental information
or honestly act to progress their commitment toward the SDGs? This can be proved by
matching these specific and focused goals by Vietnamese companies with the 3 pillars of
CSR practices, such as SDG1—Poverty/Social; SDG8—Decent working environment and
economic growth/Governance; SDG13—Climate change/Environment) [53,85].

A review of both ARs and SRs indicated that companies intend to primarily focus
on improving poverty, economic growth, and climate change, as illustrated in the follow-
ing quotations:
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“Applications of the circular economy will help reduce the cost of business operation,
increase competitiveness and lead to global development opportunities worth up to USD
4.5 trillion by 2030.” [8]

“Continuing the annual charity program of giving Tet gifts to the poor conducted from
2009, BIDV gave away 30,000 sets of Tet gifts, with the value of VND15 billion, together
with local authorities to take care of the poor, helped the poor to have a warm Tet whenever
spring comes.” [86]

“On August 5, 2021, KIDO Group donated 1532 bottles of cooking oil equivalent to
VND 582,000,000 for the program “Emergency support for disadvantaged people in Ho
Chi Minh City.” [87]

“In an effort to help people overcome the damages, at the end of October, PDR’s mission
visited and donated gifts to people in the most affected communes of Quang Ninh and Le
Thuy districts. The total value of donations by Phat Dat was VND 500 million.” [88]

“Continue to promote strengths, take more domestic market share which is aiming to the
objective of 70–80% drilling market share in Vietnam; expand market share of drilling
service and drilling related services in regional and global markets, create added value for
clients by high quality services and competitive prices.” [89]

“ . . . Gemadept has taken concrete steps both in decisions and actions to work towards
the goal of responding to climate change, joining hands with the Vietnam Government in
sustainable development, reflected in green and environmentally friendly port projects,
shifting to renewable energy, reforestation projects.” [90]

Notably, 8% of the sampled firms were fully committed to SDGs (namely, STB, VNM,
VCS, PDR, NTP, BVH, TNG, and PVD), and aware of the importance of sustainable develop-
ment. Thus, our theoretical framework can explain these patterns of SDGs implementation
among industries in an emerging market like Vietnam, particularly:

• Unfollow: firms lack all three motivations: legitimating motivation, motivation to
meet stakeholders’ expectations, and volunteering motivation;

• Partly follow: firms indicate one/two motivation(s) toward adopting and achieving
SDGs adoptions; or

• Follow: firms indicate their great motivation to achieve sustainable development.

4.2. Assessment of Vietnamese SDGs Adopters: Evaluation of Environmental Sensitive Industries
Impact Level

This analysis of the SDG disclosures of the Top 100 Vietnamese listed firms reveals a
general trend toward the content of Vietnamese corporate reports across the sectors. Table 7
presents our mapping between industries categorized by the level of sensitive environmen-
tal factors and the adoption of 17 UN SDGs from 2015 to 2021. Overall, there is an increasing
trend in the number of SDGs disclosed in the corporate reporting, for example, HESI: 291
to 585 times; MESI: 20 to 41 times; LESI: 87 to 163 times. Unsurprisingly, Panel A—High
environmental sensitivity industries (HESI) accounts for the highest number of mentions
regarding SDGs in the selected firms’ corporate reporting compared to Panel B and Panel
C year by year. This result is consistent with previous research findings [54,55], meaning
that SDG-related information disclosed by corporations primarily depends on industry
risk characteristics. However, with firms operating in the Low environmental sensitivity
industries (LESI), Panel C revealed more SDG-related information in their reports compared
to Panel B, with firms operating in the Medium environmental sensitivity industries (MESI).
This result is consistent with the predictions derived from stakeholder theory that high-risk
industries disclose more sustainability information to meet the stakeholders’ expectations
of enhancing CSR practices.
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Next, as presented in Table 8, sectors are deeply interpreted as the level of adopting
the 17 UN SDGs. Although Table 7 reveals that firms belonging to high environmental
sensitivity industries have an impact on the way of reporting the SDGs information. Some
HESI firms have not made a solid effort to follow the SDGs agenda. For instance, two HESI
sectors: natural gas distribution and utilities, have weakly followed and committed to the
UN SDGs, apart from SDG8 Decent Work and Economic Growth; suggesting that even
operating in high-risk industries, the level of adoption is different from sector to another
because of the business core model rather than capturing “the trend” to adopt the SDGs
implementation in their reporting practice. Interestingly, our result indicates that LESI firms
are intensely keen to disseminate their sustainability initiatives in their corporate reporting,
despite the absence of stakeholders’ pressure related to firms’ legitimacy and transparency
motivations. This finding is consistent with previous studies by [82,91], as they have no
product-related risks to hide. These findings can be explained by legitimacy theory and
voluntary disclosure theory; unsustainable performers intend to disclose less sustainability-
related information to conceal their actual performance for sustainable development and
avoid damaging their legitimacy and reputation.

4.3. Assessment of Vietnamese SDGs Adopters: Substantive or Symbolic Approaches to
Corporate Legitimacy

Table 9 describes how firms disclose information about their SDGs in their corpo-
rate reporting, whether it is substantive (green-wishing) or symbolic (greenwashing), by
reviewing all selected firms’ reports with three main criteria (1) The awareness of the
CEO/chairman toward SDGs; (2) The corporate awareness of risks and opportunities
related to SDGs and (3) The corporate-specific KPIs associated with the SDGs. Table 9 is
also used to indicate the trends of firms in committing to SDGs by comparing the answers
“Yes” and “No” for two preceding years: 2015 (the year of global implementation of SDGs)
and 2021 (the current year). Surprisingly, there is considerable inconsistency in adopting
and disclosing SDGs information by the Top 100 Vietnamese firms. For instance, some
firms have SDG-related information in the CEO/chairman. Yet, there is no information
indicating the risks/opportunities or connection between their firms’ KPIs to the SDGs,
suggesting that managers’ perception of SDGs is insignificant to disclose SDG information.
Moreover, some firms (e.g., OCH, HAG, and KDH) show their effort in committing to the
SDGs by indicating this fact in the CEO/Chairman letter in 2015. However, no information
was mentioned in 2021. Accordingly, our findings suggest Vietnamese firms show a “green
talk” not a “green action” in their ARs or standalone SRs rather than following substantive
SDG strategies.
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Table 9. Sustainable Development Goal (SDG) Disclosures Criteria Check List.

No. Stock Symbol

Criteria 1 Criteria 2 Criteria 3

Does the CEO and/or Chair’s
Message Talk about the SDGs?

Does the Reporting Identify
Potential Risks and Opportunities

Related to the SDGs?

Does the Reporting Associate
Specific Key Performance

Indicators (KPI) to Priority SDGs?

2015 2021 2015 2021 2015 2021

1 OCH Yes No Yes Yes Yes Yes

2 ASM No No No No No No

3 HAG Yes No Yes Yes Yes Yes

4 CII No No No No No No

5 DIG Yes No No Yes Yes Yes

6 DLG No No No No No No

7 DXG Yes Yes No Yes Yes No

8 FLC No N/A No N/A Yes N/A

9 HQC No Yes No Yes No Yes

10 ITA Yes Yes No No No Yes

11 KBC Yes No Yes Yes Yes Yes

12 KDH No Yes No Yes No Yes

13 NLG Yes No No No Yes Yes

14 PDR No Yes No No Yes Yes

15 QCG No No No No No No

16 REE No No No No Yes Yes

17 SAM No No No No No Yes

18 SCR No Yes No Yes No Yes

19 VCG No No No No No Yes

20 VIC No No No No Yes Yes

21 BII No No No No No No

22 CEO No No No Yes No No

23 CTX No No No No No No

24 HUT No Yes No Yes No Yes

25 IDJ No No No No No Yes

26 LIG No No Yes Yes No No

27 MST N/A No N/A No N/A No

28 NDN No No No No No No

29 PVL No No No No No No

30 S99 No No No No No No

31 SDT No No No No No No

32 TIG Yes Yes No No No No

33 VC2 No No No No No Yes

34 VC3 No No No No No No

35 VC7 No No No No No No

36 KDC No No No No Yes No

37 SBT Yes N/A No N/A Yes N/A

38 VNM Yes Yes No No No Yes

39 DPM No No No No Yes Yes

40 FIT No No No No No No

41 HPG Yes No No No Yes Yes

42 HSG No No No No Yes Yes

43 HT1 No Yes No No No Yes

44 MSN No No No No No No

45 POM No No No No No No

46 BCC No No No No No No

47 BTS No No No No No No

48 DNP Yes No No No No No

49 HOM No No No Yes Yes Yes

50 HTP No No No No No No
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Table 9. Cont.

No. Stock Symbol

Criteria 1 Criteria 2 Criteria 3

Does the CEO and/or Chair’s
Message Talk about the SDGs?

Does the Reporting Identify
Potential Risks and Opportunities

Related to the SDGs?

Does the Reporting Associate
Specific Key Performance

Indicators (KPI) to Priority SDGs?

2015 2021 2015 2021 2015 2021

51 LAS No No No No Yes No

52 MBG No No No Yes No No

53 NTP No No Yes No Yes No

54 TKU No No No No No No

55 TNG No No Yes Yes Yes Yes

56 VCS No No No No Yes Yes

57 VGS No No Yes No No No

58 VIT No No No No No No

59 PVD No No No Yes Yes Yes

60 PLC No No No No No Yes

61 PVC No Yes Yes No No Yes

62 PVS No Yes Yes Yes Yes Yes

63 TVD No No Yes Yes Yes Yes

64 GAS Yes Yes Yes Yes Yes Yes

65 PGS No No No Yes Yes Yes

66 NT2 No No No Yes No Yes

67 PPC No No No No No No

68 AMV No No No No No No

69 FPT No No No No Yes Yes

70 GMD No No No Yes Yes Yes

71 PVT No No No Yes No Yes

72 DL1 No No No No Yes No

73 HHS No No No No No No

74 KLF No No No No No No

75 SRA No No No No No No

76 ACB No No No No No Yes

77 AGR No No No No No No

78 BID Yes No No No Yes Yes

79 BVH Yes Yes Yes Yes Yes Yes

80 CTG No No No No No Yes

81 EIB Yes No No No Yes Yes

82 HCM Yes Yes No No Yes Yes

83 MBB Yes Yes No Yes Yes Yes

84 OGC No No No Yes No Yes

85 SSI Yes Yes Yes Yes Yes Yes

86 STB Yes Yes No No Yes Yes

87 VCB Yes Yes No No Yes Yes

88 VND Yes No No No Yes Yes

89 APS No No No No No Yes

90 BVS No No No No No Yes

91 IVS No No No No No No

92 NVB Yes No No No Yes Yes

93 PSI No No No No No Yes

94 PTI No No Yes No No No

95 PVI No Yes No No Yes Yes

96 SHN No No No No No No

97 SHS No No No No No Yes

98 TVC No No No No No No

99 VNR No No No No No Yes

100 WSS No No No No No Yes

Note: N/A means both annual and sustainability reports are not available on the company websites or elsewhere.
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Additionally, several companies attempt to indicate their effort to engage in SDGs
without specific KPIs, as shown in the below quotes:

“BIDV has always tried to ensure equity environment and paid attention to material and
spiritual lives of female staff, as well as created conditions for female staff to participate
in professional operation, promotion and appointment (mostly at department leader
positions)” [92]

“Construction and operation of real estate projects consume a large amount of energy.
Therefore, to save energy, Khang Dien actively applies many solutions to save power and
fuel.” [93]

“Baoviet always engages economic growth with environmental protection and social
responsibility—three pillars on which a long-term success of Baoviet is built...” [94]

“...BVSC always encourages and mobilizes employees to use public transport, helping to
reduce CO2 into the environment.” [95]

Notwithstanding, 8% of total firms (as presented in Table 6) indicate that they wish
to be green (green wishing) by indicating an effort to adopt all global goals. Furthermore,
although during 2015–2021, some firms just partly followed the 17 UN SDGs, these firms
have set and achieved specific key performance indicators (KPI).

For example, as seen in Figure 2, FPT sets some objectives to ensure the achievement
of sustainable growth [96].

Figure 2. FPT Corporation’s KPI for SDGs.

Besides, Petrovietnam Transportation Corporation (PVT) indicated their SDG targets,
as presented in Figure 3 which was extracted from the AR 2018 [97].
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Figure 3. Petrovietnam Transportation Corporation’s KPI for SDGs.

Additionally, for 2015, 21% of the sampled firms mentioned the SDGs in the
CEO/Chairman letter, 15% showed their awareness of risks related to SDGs, and 41%
linked their KPIs to SDGs. Compared to 2021, there is an increasing trend; however, there
is a neglectable increase for the three criteria, 20%, 26%, and 56%, respectively. Although
many firms link their business objectives to SDGs, as pointed out in Tables 5 and 6, these
SDGs primarily indicate the firms’ effort to legitimize the firms’ images of sustainable
development rather than achieving the UN SDGs. Additionally, our findings show a lack
of corporate understanding of SDG risks and opportunities among the top 100 Vietnamese
firms. Therefore, our results suggest that it is necessary for Vietnamese firms to significantly
use SDG disclosures as ‘a strategic tool’ or green wishing/substantive actions to strengthen
their legitimate image for striving for long-term SDGs. Instead of using it as greenwashing
actions to “deal” with stakeholders’ pressure of non-financial disclosures such as SDGs,
which is in line with previous literature [16,17,49].

5. Conclusions

Throughout the analysis of the top 100 Vietnamese listed firms on the two biggest
stock exchanges (HOSE and HNX), we provide a holistic picture of how firms operating
in emerging markets like Vietnam adopt and follow the 17 UN SDGs. As pioneering
research in the context of Vietnam, we reviewed the corporate reporting of SDGs in both
ARs and SRs. Our findings indicate that 84% of total firms are partly engaging in the 17
UN SDGs, by focusing on some specific goals (SDG1—Poverty, SDG8—Economic growth,
and SDG13—Climate change). This suggests that there is a lack of “actual implementation”
for SDGs among Vietnamese listed firms.

At the industry level, we found that corporate SDG disclosures differ between corpo-
rations because of their business strategies rather than the nature of their industrial sectors.
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Furthermore, the findings indicate that firms operating in high environmental sensitivity
industries are keen on reporting SDG-related information compared to medium and low en-
vironmental sensitivity industries. Unsurprisingly, many companies operating in high-risk
industries (e.g., natural gas distribution and utilities) avoid disclosing SDG-related informa-
tion to protect their legitimacy. Likewise, our findings reveal a considerable inconsistency
in adopting and disclosing the SDG information to the public, suggesting that Vietnamese
firms should use SDG disclosure as ‘a strategic tool’ to strengthen their legitimacy and
truly satisfy stakeholders’ social, environmental, and business ethic expectations.

Consequently, from a theoretical standpoint, this research can contribute to the aca-
demic literature on adopting and disclosing SDGs in developing countries. It represents one
of the first studies to explore SDG adoption in a developing country’s context by providing
a unique multi-theoretical framework of legitimacy, stakeholders, and voluntary disclosure
theories to analyze the motivation for adopting the 17 UN SDGs.

From a practical perspective, our findings can be used as a guideline for corporate
decision-makers of Vietnamese publicly traded firms to identify the status of SDGs adop-
tion and implementation and satisfy stakeholders’ expectations. The findings also send a
warning message to the board of directors/corporate decision-makers to adopt and embed
the 17 UN SDGs into their business models and organizational culture. Simultaneously,
this research also contributes to exploring the corporate adoption and implementation
efforts to report SDGs toward fulfilling the UN Agenda of 2030 for developing countries.
At the country level, our findings are essential for government, practitioners, and pol-
icymakers to support companies in adopting and achieving these UN SDGs as part of
their business strategies and objectives by providing a consistent and binding framework
for communicating the action plan and achievement level of these SDGs in ARs and/or
standalone SRs.

Like other research, this paper has some limitations, yet it provides vital opportunities
for future research. Firstly, the research sample only focuses on Vietnamese listed firms
on the two biggest stock exchanges. Therefore, the discovery of the SDGs’ adoption and
implementation may only partially reflect the holistic view of all Vietnamese companies.
Moreover, our findings point out a question mark for the case of adopting the 17 UN SDGs
in a developing country, Vietnam (Do these firms “pretend” to satisfy the stakeholders’
expectations of social and environmental information or honestly act to progress their
commitment toward the SDGs?). Therefore, future research may consider a large sample
size (e.g., by using cross-country corporate data) or adopt qualitative research methods
using questionnaires and/or semi-structured interviews to assess the impact of managers’
religious beliefs, personal characteristics, and attitudes towards corporate sustainable
development in different countries adopted and implemented the 17 UN SDGs, see, for
example, Helfaya & Easa [98]. Secondly, since this is the case of Vietnam, the results should
be applied with caution in different contexts. Consequently, at a micro level, future research
can consider adopting our research framework for multi-national companies operating
in different industries to investigate the key determinants (e.g., firm’s characteristics and
corporate governance factors) that affect the process of adopting and implementing these
17 SDGs. At a macro level, future research could examine the institutional factors (e.g., legal
systems, ownership structure, size of capital markets, cultural factors, political stability,
environmental regulations, etc.) in both developing and developed countries to discover
what aspects of emerging countries are different from other developed countries; and to
examine the difference among countries in implementing and engaging SDGs. Thirdly,
we primarily relied on content analysis to investigate the status quo of adopting and
implementing the 17 UN SDGs in Vietnam. Accordingly, future research could employ a
mixed methodology (e.g., quantitative and qualitative) to investigate the level of adopting
and implementing the 17 UN SDGs and their determinants.
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Abstract: The aims of this paper are: (1) to examine the extent of corporate governance disclosure
on the websites of Indonesian and Malaysian FinTech companies using the coercive isomorphism
tenet, and (2) to determine whether variation in the extent of corporate governance disclosure
is influenced by the country and type of FinTech services. The websites of 148 Indonesian and
159 Malaysian corporations were subjected to content analysis using a Modified Corporate Gover-
nance Disclosure Index (MoCGOvDi). The MoCGovDi was constructed using the ASEAN Corporate
Governance Scorecard and previous research. The level of corporate governance disclosure is higher
among Malaysian FinTech companies, possibly due to stronger coercive pressure by government
regulation in Malaysia. Overall, the level of corporate governance disclosure is low in both countries
(7 and 9 items out of 50 total items for Indonesia and Malaysia, respectively), which may delay the
achievement of SDG No 16. Several implications are provided in this paper to advocate the corporate
governance disclosure of FinTech companies in Indonesia and Malaysia to achieve SDG No 16.

Keywords: corporate governance; disclosure; FinTech; sustainability; coercive isomorphism

1. Introduction

Sustainability is an important agenda at various levels, i.e., individuals, organizations,
and nations. Organizations are doing their best to advance the 17 United Nations 2030
sustainable development goals (SDGs). One of the ways implemented by organizations
is by carrying out good corporate governance practices. Corporate governance practice
is highly associated with SDG No. 16, i.e., peaceful, just, and inclusive societies. In order
to foster peaceful, just, and inclusive societies and to ensure sustainable development,
SDG 16 outlines the crucial roles that governance and the rule of law play. This paper
is developed based on Conway et al. [1], which incorporates the broader perspective of
corporate governance that highlights the need to be accountable to stakeholders. This
is possibly done through disclosure or reporting. Corporate governance reporting has
received acceptance by scholars, with a variety of clarifications of the justification of such
disclosure [1]. Corporate governance disclosure refers to how transparently an organization
communicates to stakeholders its governance practices and strategies [2].

Based on the OECD general guidelines on corporate governance [3,4], corporate gov-
ernance information would be communicated via platforms that are equal, timely, and
accessible. Improved disclosure of corporate governance information would increase the
monitoring capabilities of shareholders and the board of directors. Studies relating to
corporate governance and websites found that websites are useful channels for commu-
nication with stakeholders. The research also found low levels of corporate governance
practices disclosed on the company website, which might be because there is not enough
oversight [1]. This indicates a lack of accountability which possibly hinders the realization
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of SDG No. 16. Various companies, including FinTech companies, implement the corporate
governance disclosure.

FinTech refers to companies that combine innovative technologies with financial
services [5]. FinTech investments increased globally from less than USD 10 billion annually
before 2013 to USD 215 billion in 2019 before declining to about USD 122 billion in 2020.
The amount invested in FinTech by the first half of 2021 was already USD 98 billion [6].

FinTech is considered one of the most important breakthroughs in the financial sector.
The FinTech evolution is accelerated by the auspicious rule and information technology.
FinTech promises to disrupt and transform the financial sector by improving the superiority
of fiscal provisions, reducing costs, and establishing a numerous diverged and steady
financial environment [5,7]. With the rapid evolution of underlying advanced tools, for
example, blockchain and artificial intelligence, and their widespread application in various
financial-business contexts, FinTech has emerged as a crucial force in the transformation
and innovation of the financial industry [8]. In addition, websites, just like blockchain, can
be used to accelerate the SDG progress [9].

Interestingly, the FinTech market has the spirit of increasing financial inclusion by
reaching out to people who have difficulty accessing conventional financial institutions.
The problem of FinTech in Indonesia has had an impact not only on the economic aspects
of society but has transformed into a form of disruptive innovation that changes the
style of people’s transactions [10]. FinTech delivers support to the business sphere in
reducing inadequacies in their payment scheme through mobile payments, peer-to-peer
(P2P) lending, robotic investment advice, blockchain technology, artificial intelligence, and
machine learning [11].

FinTech companies are developing rapid evolution in recent years and have had a
significant impact on society [12]. FinTech companies have already started to close the
financial enclosure disparity by ways of providing facilities to the unbanked at the base
(bottom) of the pyramid, made possible by new business models and information and
communication technologies (ICT) [5,12]. Research on FinTech companies is pivotal because
these emerging digital financial services rely on investors’ funds to establish and expand
their businesses. Therefore, providing effective and accountable information by FinTech
companies is crucial for the achievement of SDG No 16 by carrying out effective corporate
governance practices.

FinTech is the disruption in the financial industry that aims to ease access to the
financial services provider and makes an effective and efficient service delivery. However,
FinTech might carry some risks that are not negligible. According to KPMG [13], the
FinTech industry carries three kinds of risks: risks to consumers and investors, risks to
financial services firms, and risks to financial stability.

FinTech comes with risks that may harm consumers, such as the lack of consumer
understanding of the nature of FinTech and its operation. The tech-savvy people might
be easy to understand, but the non-tech-savvy and older people might find difficulties in
understanding the services offered by FinTech. Moreover, consumers are vulnerable to
losing their data and may not know how it is used. Therefore, data privacy, security, and
protection are essential for consumers because when using the FinTech solution, consumers
are requested to give up their data to the FinTech provider. The unauthorized use of
technology poses a threat since it is possible to track people without their consent [14]. Issues
of data privacy and data security regarding consumer information and protection negatively
impact individuals as well as the soundness and stability of strong institutions (SDG 16) [15].

The other risks are that the boards and senior management of FinTech firms may not
have sufficient awareness and understanding of FinTech and FinTech-related risks, and
may, therefore, be unable to identify, measure, manage and control these risks effectively.
Responsibilities and accountabilities for FinTech and risk management may also not be
sufficiently clear. FinTech developments also have increased the competitive pressures on
many financial services firms. Some will struggle to survive. Forbes [16] reported that in
Fintech, 2022 is becoming the year of layoffs. Through LinkedIn research and speaking
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directly with companies and industry insiders, Forbes identified nine FinTech businesses
that have apparently shrunk their labor forces recently without any announcement or
public reporting of their downsizing. Therefore, the implementation of good corporate
governance is pivotal for the FinTech industry.

The SDG’s 16 goal is “Promote peaceful and inclusive societies for sustainable de-
velopment, provide access to justice for all and build effective, accountable and inclusive
institutions at all levels”. To build strong institutions requires strong governance as well.
The four principles of good governance are accountability, transparency, openness, and
the rule of law. This study elaborates on how FinTech institutions present corporate gov-
ernance disclosure. The FinTech industry was chosen because it is an industry that is
experiencing rapid growth. The public responds positively to FinTech companies. The
Fintech industry is considered a solution for demographic bonuses, a solution to reduce
unemployment rates. The government immediately responded by preparing regulations
and various policies to encourage the development of this FinTech industry. Therefore,
it is important and interesting how the FinTech company’s governance is, whether the
FinTech company has also disclosed it on their website. There is limited research on the
disclosure of governance in FinTech companies. Several studies on corporate disclosure
were conducted in publicly listed companies using ASEAN CG Scorecard. Therefore, this
study developed the Modified Corporate Governance Disclosure Index (MoCGOvDi) to
better reflect FinTech companies’ characteristics.

It is worth comparing the Indonesian and Malaysian contexts because the two nations
have similarities and differences in their history and culture [17]. Besides geographical
proximity, both countries are categorized as emerging economies and develop FinTech as a
financial industry. Based on Singapore and Malaysia FinTech News Portal, Indonesia has
181 fintech companies, while based on Malaysia Fintech Portal, Malaysia has 201 fintech
companies. However, after excluding unavailable, restricted, and duplicate websites,
the authors found that Indonesia and Malaysia have 148 and 159 FinTech companies,
respectively, which are included in this paper.

1.1. Corporate Governance in Malaysia

The corporate governance reformation in Malaysia has been strengthened throughout
time. The 2016 Companies Act sets the regulatory framework for Malaysian corporations.
Introduced in 2000, the Malaysian Code on Corporate Governance (MCCG) has been an
important institutional foundation for corporate governance reform and has had a favorable
impact on the corporate governance practices of corporations. The MCCG incorporates
worldwide concepts and widely recognized practices of corporate governance that exceed
the minimum requirements established by statute, regulation, or Bursa Malaysia Berhad
(the stock exchange of Malaysia). The revision of MCCG took place in 2007, 2012, and
2017 to ensure its continued relevance and alignment with internationally recognized best
practices and standards. The MCCG was modified in April 2021 to adopt a new strategy to
encourage the internalization of corporate governance culture.

Bursa Malaysia Berhad’s Corporate Governance Guide aims to enhance the adoption
and implementation of corporate governance procedures by preparing listed issuers with
useful assistance. The Guide was created to represent the latest ways of thinking and the
“CARE” (C—Comprehend; A—Apply; Re—Report) principle that drives the MCCG. The
Guide provides an understanding of good corporate governance practices and how such
principles might be used and actualized in content instead of form to assist organizations
in creating sustainable value [18].

1.2. Corporate Governance in Indonesia

In Indonesia, limited liability corporations are governed by Law No. 40 of 2007 on
Limited Liability Companies (Company Law). The Company Law outlines the general
responsibilities of a company’s shareholders, boards of directors, boards of commissioners,
employees, commercial partners, and the general public.
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The Financial Services Authority (Otoritas Jasa Keuangan or OJK) additionally controls
corporate governance for specific forms of organizations and companies. OJK regulations
oversee corporate governance conditions for the financial sectors and public companies.

The Coordinating Ministry for Economic Affairs set up the National Committee on
Governance (NGC) through the Decree of Coordinating Ministry for Economic Affairs No.
KEP-49/M.EKON/11/TAHUN 2004. Subsequently, this ruling was revised by Coordinat-
ing Ministry for Economic Affairs Decree No. KEP-14/M.EKON/03/Year 2008. According
to the NGC’s stated mission, the Indonesian Code of Good Corporate Governance was
formulated, promoted, and made easier to apply and enforce.

In 2006, the GCG Code was firstly issued. It was clearly stated that the GCG Code is
not a lawful document and, intrinsically, corporations in Indonesia are not bound by it. The
GCG Code is a methodology that gives corporate governance implementation guidelines
for businesses [19].

1.3. FinTech Regulation in Indonesia and Malaysia

According to the Cambridge Centre for Alternative Finance (CCAF), Indonesia and
Malaysia are among the leading ASEAN nations in terms of the number of FinTech
enterprises [20]. Bank Indonesia (BI) is the Central Bank and is responsible for all as-
pects of financial stability and supervision. The Indonesian Financial Services Authority
(OJK) regulates the financial services industry, which includes the registration, security,
and licensing of FinTech companies [21].

In the case of Malaysia, there are two primary regulatory agencies. Bank Negara
Malaysia (BNM), the country’s central bank, oversees the nation’s financial establishments,
credit system, and fiscal plan. Securities Commission Malaysia (SC) is a statutory agency
charged with regulating and systematizing the development of Malaysia’s capital mar-
kets [21]. Table 1 summarizes the FinTech regulations in both countries.

Table 1. FinTech Regulation in Indonesia and Malaysia.

Indonesia Malaysia

P2P Lending/Marketplace Lending OJK Regulation No.77/POJK.01/2016
SC Guidelines on
Recognized Markets
SC-GL/6-2015 (R1-2016)

Equity Crowdfunding OJK Regulation No.37/POJK.04/2018
SC Guidelines on
Recognized Markets
SC-GL/6-2015(R3-2019)

Digital Payments Article 1(6) of Law No.23 of 1999 Financial Services Act 2013 (FSA)

ICO/Cryptoassets
BI Regulation
No.18/40/PBI/2016 and
BAPPEBTI Regulation No.5 of 2019

SC Guidelines on
Recognized Markets
SC-GL/6-2015(R3-2019)

Insurance Technology OJK Regulation No.69/POJK.05/2016 Financial Services Act 2013 (FSA)

Source: Authors’ Compilation.

There is evidence from prior research that good corporate governance practices can
promote company transparency by increasing voluntary disclosure levels [22]. Disclosure
studies have been carried out extensively for big corporations and publicly traded firms, but
studies using FinTech companies, which are often less regulated, are scarce [23]. FinTech
companies are not often large publicly traded corporations; instead, they are mainly start-
ups, which may explain why there is a limited study on their disclosure, which in turn,
affect the achievement of SDG No. 16. FinTech clients are small enterprises and individuals
who have little access to information other than what these companies supply on their
websites. As a result, the website’s information serves a vital purpose for stakeholders and
society [23], which provides the motivation for this paper. Correspondingly, the research
questions posited in this paper are:
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RQ1—What is the extent of corporate governance disclosure in both Malaysian and Indone-
sian FinTech companies?
RQ2—Do the country and type of FinTech services affect the extent of corporate governance
disclosure in both Malaysian and Indonesian FinTech companies?

In prior research, the industrial sector has been identified as a significant factor in
determining whether a high or low level of information is disclosed [24]. Arguably, different
practices exist in each country. The rationale for studying this variable is that organizations
in the same industrial sector or service have similar information-disclosure policies. In this
paper, each FinTech service represents a distinct FinTech Business sector.

This paper adds to the literature in several significant ways. First, the application of
a Modified Corporate Governance Disclosure Index (MoCGOvDi) is expected to expand
the corpus of research on corporate governance in FinTech companies. The research’s
novelty is demonstrated by the index derived from the ASEAN Corporate Governance
Scorecard and prior literature. Most studies examined corporate governance information
disclosure using other guidelines such as AAOIFI and IFSB involving Islamic banks [25,26];
banks [27]; Guidance on Good Practices in Corporate Governance Disclosure’ issue by the
ISAR (International Standards of Accounting and Reporting) [28], companies and ASX
corporate governance guidelines [1], banks using the Code of Corporate Governance for
Public Companies in Nigeria, 2011 and the Code of Corporate Governance for Banks and
Discount Houses 2014 [29]; Islamic financial institutions the corporate governance for
licensed Islamic banks (GP1-i) issued by the Bank Negara Malaysia (BNM) in 2007, guiding
principles on corporate governance for institutions offering only Islamic services (excluding
Islamic insurance [Takaful] institutions and Islamic mutual funds) introduced by IFSB [30].
Consequently, the results may serve as a point of reference for future studies tracing any
changes to corporate governance regulations.

Second, from the perspective of coercive isomorphism under the institutional theory,
this study contributes to the insight into the corporate governance disclosures practice of
FinTech companies in Indonesia and Malaysia, in which there is a dearth of investigation
in this field, which is also related to SDG No. 16. According to the authors’ knowledge, the
specific governance-related information is among the first research on corporate governance
in FinTech companies. The remaining sections of the paper are organized as follows.
Section 2 is a discussion of the literature review and the study’s theoretical framework.
Section 3 covers the methodology, while Section 4 covers the results and discussions. Lastly,
Section 5 concludes the paper.

2. Literature Review

2.1. Past Studies Relating to Corporate Governance Disclosure

Corporate governance has long been a source of concern for scholars. Several scandals
have captured headlines in recent years, along with the Enron, Lehman Brothers, and
Volkswagen scandals. This instance is frequently mentioned in studies on the necessity of
effective corporate governance. In line with the study’s findings, transparency, leadership,
and organizational culture define strong corporate governance [31]. According to research
relating to corporate governance, three clusters exist, first, corporate social responsibility
and reporting; second, corporate governance strategies; and third, board composition [32].

If corporate governance is defined as a firm control system that involves a series of re-
lationships between its stakeholders with the goal of boosting economic efficiency [32], [33].
In that case, corporate governance disclosure is described as a tool to reveal corporate
governance information. The organization’s openness to reveal management practices,
financial reporting, and other vital information is an example of transparency that fosters
trust among stakeholders. This phenomenon has lately increased studies on corporate
governance disclosure. Accountability, honesty, and openness are all enhanced by corporate
disclosures. The corporation shares essential information with all its stakeholders through
Corporate Disclosures [33]. Corporate disclosure study was conducted using publicly
available stock exchange data [34]. Several studies have been conducted to determine what
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kinds of data are transparent. The scope of the study varies, involving organizations such
as profit companies’ businesses, non-profits, and state-owned enterprises, with national or
worldwide regions of interest, or comparing nations.

Today’s world is familiar with the financial technology business, which is in accordance
with the century of technological growth. FinTech signifies the application of technology
into financial services corporations’ contributions to improve their procedure and supply
to customers. This is achievable by unbundling such organizations’ contributions and
creating new markets for them. This industry is rapidly expanding and is popular among
millennials. FinTech, a new business with a significant turnover, is also essential to practice
good governance. Unfortunately, certain unfavorable cases hurt the population; thus,
testing and in-depth investigations to determine the cause are required. There is still a
scarcity of studies on the subject. Several studies on FinTech are related to the topic of
business models. Six FinTech business models, including payments, wealth management,
crowdfunding, loans, capital market, and insurance services, have been adopted by the
expanding number of FinTech start-ups [35].

2.2. Past Studies Relating to Corporate Governance Disclosure on Websites

The study of information disclosure on the website is also becoming more popular.
Most website observations are used to learn about financial statements, good governance,
and corporate social responsibility for publicly traded firms [36,37], governments [38],
and other institutions. Only Herrador-Alcaide and Hernández-Solís [23] studied FinTech
companies and found that there are not any effects due to the type of service (Banking
and data analytics, payments, capital markets technology, financial management) or the
geographical area (Europe, North America, Worldwide, Asia-Pacific) on the disclosure of
FinTech companies.

2.3. Past Studies Relating to Factors Affecting the Extent of Corporate Governance Disclosure

Joseph et al. [39] examined the level of integrity framework information disclosed on
the websites of 51 Malaysian and 34 Indonesian local governments. The findings suggested
that the disclosures of the 34 Indonesian local governments were superior to those of
Malaysia’s 51 city and municipal councils. On average, Indonesia published 29 out of
47 studied items on their websites, while Malaysia disclosed only four items. Another
study using the sample of government websites conducted by Stewart et al. [38] examined
corporate governance disclosures on the websites of 36 state government departments
in Australia. It was revealed from the study that both the level of disclosure and the
accessibility of the information disclosed vary considerably. In addition, the study iden-
tified a lack of agreement over the definition of governance and what it entailed, as well
as the requirement for an extra organized way to share governance info with stakehold-
ers. Gandía [37] investigated the corporate governance information provided online by
92 non-financial firms listed on the Spanish capital market. It was revealed that the level
of disclosure depends on the extent to which businesses are observed by analysts, their
age of listing, their media presence, and their involvement in the communications and
information services industry. Mulyadi [40] studied the corporate governance disclosure
practices of the 50 top-listed family-owned enterprises in Indonesia and the extent to which
company websites supplement or replace annual reports that include corporate governance
disclosures. The study found that Indonesia’s disclosure policies were still inadequate,
particularly those of family-owned businesses. Using 21 disclosure items from the United
Nations Conference on Trade and Development’s corporate governance disclosure bench-
mark that are required in Indonesia, the study discovered that only three firms publish
corporate governance information in their annual reports and none on their websites. Using
the sample of banks, Feldioreanu and Seria [27] studied the influence of culture, company
size, and profitability on corporate governance disclosure practices using 34 banks in
Romania and Malaysia. The study found that Romanian banks disclose less information
regarding corporate governance than Malaysian banks. However, the quality of websites
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for Romanian banks is higher. This study illustrates the likelihood of better-performing
banks releasing more corporate governance information than fewer profitable financial
institutions. Last but not least, Herrador-Alcaide and Hernández-Solís [23] carried out an
investigation based on the analysis of information disclosed by firms on two FinTech top
lists. Using data from 91 FinTech companies across Europe, Asia, and North America, the
study concluded that neither the type of services nor the geographic location had any effect
on the disclosure of FinTech companies.

2.4. Theoretical Framework

This paper uses the institutional theory to support the corporate governance disclo-
sures by Indonesian and Malaysian FinTech companies. Corporate governance disclosure
is an organizational practice that is shaped by the institutional environments in which
the organizations operate [41,42]. Wijayati [42] argued that the institutional theory could
explain the corporate governance disclosure practices in Indonesia and Malaysia due to the
differences in corporate governance practices in both countries. According to Wijayati [42],
a country with a specific institutional framework undergoes isomorphic processes that
cause corporate governance practices to become increasingly uniform among enterprises.

According to DiMaggio and Powell [43], the situation that explains the standardization
of organizational practices is isomorphism. Isomorphism could be classified into coercive,
normative, and mimetic. The highly noticeable institutional pressure is coercive isomor-
phism. Based on DiMaggio and Powell [43], forces can be exercised by another corporation
on which a corporation may be dependent, in addition to cultural beliefs inside the organi-
zation’s operating environment. This paper uses the coercive isomorphism tenet to explain
the extent of corporate governance disclosure in both Indonesian and Malaysian FinTech
companies. This paper discusses the coercive pressures from the regulatory authority
monitoring and regulating corporate governance practices.

Mimetic isomorphism constitutes the second institutional pressure. Mimetic isomor-
phism encourages copying the best practices of legitimate and successful organizations [43].
The copying behavior is likely to occur if the organizations have doubts about execut-
ing specific best practices that lead to mimicking behavior among members in the same
organizational field.

Normative isomorphism is the third isomorphism. This pressure usually arises from
professionals and occupational groups [39]. This is normally the sharing of norms, beliefs,
and culture involving the organizational practices throughout the corporations.

3. Methodology

The data in this study were collected based on a content analysis of the disclosure of
corporate governance information on the websites of Malaysian and Indonesian FinTech
companies. Since websites offer the maximum openly accessible information that could be
employed as a credible supply of data, the disclosures on the website were examined [39].
In addition, Malaysia and Indonesia are implementing voluntary disclosure of corporate
governance information on their FinTech companies’ websites.

Content analysis has been extensively carried out in disclosure studies, for example,
Joseph et al. and Midin et al. [39,44]. One of the effective ways to quantify qualitative data
is through content analysis, which enables us to analyze practices through disclosures [45].
The Modified Corporate Governance Disclosure Index (MoCGovDi) was developed based
on several steps.

1. Step 1

Reference was made to the ASEAN Corporate Governance Scorecard (ACGS), which
has two levels of scoring for corporate governance practice. The measurement of gover-
nance ratings is prepared based on the methodology applied in the ASEAN countries and
multilateral institutions such as the OECD. The ACGS is a scorecard of the good corporate
governance evaluation and ranking for public companies in ASEAN. This scorecard is
a provincial effort from the ASEAN Capital Market Forum (ACMF) in cooperation with
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the Asian Development Bank (ADB) since 2011 [46]. This paper refers to the first level of
scoring, comprised of five categories (146 items) based on the principles of governance by
the OECD. All the questions in the five parts are refined as disclosure items in the develop-
ment of the Modified Corporate Governance Disclosure Index (MoCGovDi). Originally,
the details in five parts of level 1 scoring are:

• Part A: Rights of Shareholders—21
• Part B: Equitable Treatment of Shareholders—15
• Part C: Role of Stakeholders—13
• Part D: Disclosure and Transparency—32
• Part E: Responsibilities of the Board—65

2. Step 2

Reference was made to past literature to ascertain the additional items to be in-
corporated into the MoCGovDi, i.e., (1) Feldioreanu & Seria; (2) Suwaidan et al. [47];
(3) Hassan [48]; (4) Shahar et al. [30]. The modification to the current standard measure-
ment of corporate governance disclosure is important because this study aims to examine
the actual disclosures available on websites. In addition, the study takes into consideration
the disclosure items that are available for FinTech companies in both countries and, at
the same time, determines whether the disclosure is in line with past literature, which is
commonly performed in the disclosure index development, e.g., see Joseph et al. [49].

3. Step 3

Steps 1 and 2 are combined. The total number of items is equal to 157.

4. Step 4

Referring to items in Step 3, the content analysis on three websites from each country
was conducted. The actual disclosed items were identified and added to the MoCGovDi.
The 102 non-disclosed items were eliminated from the MoCGovDi. Five overlapping items
were also deleted from the checklist.

5. Step 5

The MoCGovDi is sent for validation by academicians specializing in corporate governance.

6. Step 6

The final MoCGovDi consists of five categories and 50 items. Figure 1 summarizes the steps.

• Part A: Rights of Shareholders—3
• Part B: Equitable Treatment of Shareholders—2
• Part C: Role of Stakeholders—13
• Part D: Disclosure and Transparency—10
• Part E: Responsibilities of the Board—22

In this study, data was collected in each country by coders, who assigned scores of 1
for relevant disclosure and 0 for no disclosure, following Joseph et al. [39]. Nevertheless,
the analysis of data for both countries was merged. In order to lessen bias and increase
trustworthiness, the two coders in each country performed the content analysis. Between
26 June and 11 July 2022, coders collected and tabulated the disclosure information from
the websites. The Statistical Package for Social Science (SPSS) was used to compute and
analyze the frequency of sub-categorizations. The sample selection of this research was
based on the websites https://fintechnews.sg/fintech-startups-in-indonesia/ (accessed on
26 June 2022) for Indonesian FinTech companies and https://fintechnews.my/list-fintech-
startup-malaysia-fintech-companies-malaysia-directory/ (accessed on 3 July 2022) for
Malaysian FinTech companies. To answer the first research question, descriptive tests were
performed. The independent t-test and ANOVA were performed to answer the second
research question.
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Figure 1. Steps in the Development of Modified Corporate Governance Disclosure Index (MoC-
GovDi).

4. Results and Discussion

The descriptive tests are carried out to answer the first research question. Table 2
shows that the total sample of Indonesian and Malaysian FinTech companies are 148 and
159, respectively. The mean of disclosure for Indonesian FinTech companies is 6.74, while
the mean of disclosure for Malaysian FinTech companies is 8.5. It shows that Malaysian
FinTech companies disclose more information than their Indonesian counterparts. However,
Malaysian FinTech companies have greater dispersion of disclosure. It was indicated by a
higher standard deviation score than Indonesia.

Table 2. Descriptive Statistics.

N Min Max Sum Mean Std. Dev

Indonesia 148 1 44 998 6.74 5.359
Malaysia 159 2 46 1351 8.50 9.177

The highest amount of disclosure items by Indonesian FinTech companies is 44 items,
while the highest amount of disclosure items by Malaysian FinTech companies is 46 items.
The company with the highest amount of disclosure is a payment FinTech, i.e., Cashlez.
Cashlez disclosed many items due to its status as a listed company on the Indonesian Stock
Exchange. Therefore, Cashlez is obliged to implement good corporate governance practices.
Moreover, the same thing happens in the Malaysian FinTech industry. XOX Mobile, the
company with the highest disclosure, is also listed in Bursa Malaysia. Some companies
with a high amount of disclosure, such as Grabkios, Paypal, Samsungpay, TM One, and
Rakuten Trade, are due to their websites being integrated with their parent companies.
This clearly indicates that the parent company is responsible to coerce the requirements for
subsidiary companies to implement the SDG 16 initiatives that include the disclosure of
corporate governance information on websites.

In terms of the most disclosed items, the two items that are the most disclosed by
FinTech companies in Indonesia and Malaysia are the items of the company’s activity and
company’s policy and practices to address customers’ welfare. Both items focused on
customer services and overall information about the firm. It shows that as an emerging
and growing industry, FinTech companies are more concerned about the business aspect
than the governance aspect. Therefore, the lack of accountability due to low disclosure
of corporate governance information might hamper the achievement of SDG No 16. This
indicates that Fintech companies in both countries are not fully ready to contribute to
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global governance through their external engagement with other stakeholders. Thus, more
awareness of the importance of SDG 16 via corporate governance disclosure should be
promoted, as SDG 16 permits firms to communicate their broader role in shaping societies
and institutions.

The second research question in this study is: do the country and type of FinTech
services affect the extent of corporate governance disclosure in both Malaysian and In-
donesian FinTech companies? Previous studies have deemed that the country is a critical
factor influencing the disclosure level [50,51]. The second research question is answered
by the t-test. The p-value in the t-test takes 0.044 < 0.05 (Sig. level). Thus, country has a
significant effect on the corporate governance disclosure of FinTech companies. Therefore,
the findings suggest a statistical association between the countries and the amount of
corporate governance disclosure on the websites.

According to the result of the t-test in Table 3, this study found that Malaysian FinTech
companies disclose more corporate governance information than their Indonesian counter-
parts. The possible reason for this difference might be due to Malaysian Code of Corporate
Governance (MCCG) came earlier in 2000 than the Indonesian GCG Code in 2006. There-
fore, MCCG is more embedded in Malaysian companies. Besides that, according to the
coercive isomorphism tenet, it might imply that Malaysia’s government uses its coercive
powers to pressure businesses to disclose corporate governance information rather than
Indonesia’s government. This finding is incompatible with the study conducted by Joseph
et al. [39] that indicated Indonesian local authorities or provinces exceeded Malaysia’s
city and municipal councils’ disclosures. Thus, it is maintained that the push towards
achieving SDG 16 via disclosure practices differs based on the functions of organizations.
Undeniably, the close tie between local authority and community assists in advancing SDG
16 as compared to role of business organizations such as FinTech companies in maximizing
profits. In addition, different priorities in certain sectors in different countries also poten-
tially influence the variation in corporate governance disclosure that affects the realization
of SDG 16.

Table 3. T-test for Country.

Levene’s Test t-test for Equality of Means

F Sig. t df Sig. (2-Tailed)

CG Score Equal variances assumed 11.846 0.001 −2.025 305 0.044
Equal variances not assumed −2.061 257.788 0.040

The results shown in Table 4 show that payment FinTech is the most prominent type of
FinTech company in Indonesia and Malaysia (115 companies), followed by lending FinTech
(42 companies). The mean of disclosure for payment and lending FinTech companies is also
the largest among the sector, with scores of 8.6 and 8.3, respectively. However, payment
FinTech companies have greater dispersion of disclosure than lending FinTech companies.
It is indicated by the higher score of the standard deviation of payment FinTech companies.
It is possible since payment and lending FinTech companies as the most popular type
of FinTech. Both service types gained the most active users in Indonesia and Malaysia.
Therefore, there might be enforcement by BI, BNM, OJK, and SC as the regulators of
payment and lending FinTech companies to disclose more rather than their counterparts. It
indicates that coercive isomorphism from relevant authorities such as BI, BNM, OJK, and
SC might force both service types to comply more with the corporate governance code.

BNM and BI regulate digital payment and e-money. Meanwhile, SC and OJK regulate
the other fintech sector such as crowdfunding, peer-to-peer lending, and the like. The
regulators have introduced The Regulatory Sandbox to facilitate and encourage FinTech
innovation. It is a formal regulatory program that allows FinTech firms to test their business
model in actual business practice, subject to certain safeguards and oversight. The regulators
need to be flexible to welcome new entrants and take a more business-friendly approach in
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allowing financial innovation and sectorial growth. However, they also must be cautious in
their licensing and approval processes, where only new operators with proper capability
and resources will be selected to ensure adequate safeguards and system integrity are in
place and to prevent over-crowding in the FinTech space in Indonesia and Malaysia.

Table 4. Descriptive Statistics.

Service Type of FinTech N Mean Std. Dev Min Max

Wealthtech 30 7.73 4.638 1 22
Payment 115 8.62 10.589 1 46
Lending 42 8.33 3.580 3 19
Insurtech 24 5.38 3.033 1 12

Crowdfunding 17 5.88 3.604 3 18
Blockchain/Crypto 30 5.93 1.874 3 10

Total 258 7.67 7.601 1 46

The second research question has been tested using ANOVA. The relationship between
each group of FinTech companies by service type and the extent of information disclosed
is shown in Table 5. The p-value in the ANOVA = 0.236 > 0.05 (Sig. Level), indicating the
means between groups are similar. Consequently, the type of FinTech service does not
influence the total quantity of disclosure.

Table 5. ANOVA test for Service Type of FinTech.

SS df MS F Sig.

Between Groups 393.030 5 78.606 1.371 0.236
Within Groups 14,453.622 252 57.356

Total 14,846.651 257

Based on the result of the ANOVA test, this study is in line with Herrador-Alcaide and
Hernández-Solís [23], which found no significant relationship between service type and the
amount of disclosure. Therefore, the type of FinTech service has no significant influence
on corporate governance disclosure though the means of corporate governance disclosure
are higher for payment and lending FinTech companies. This finding implies that the
type of FinTech service is not a factor that determines the disclosure level of corporate
governance information. As a result, it is impossible to distinguish between disclosures
made by various FinTech subsectors on the websites. It shows that there might be a lack of
pressure from regulators on specific FinTech companies. Even the two most popular and
prominent types of FinTech companies, namely payment and lending FinTech companies,
have no significant difference from other FinTech service types in disclosing corporate
governance information.

5. Conclusions

This paper has achieved the intended objectives and has answered the research ques-
tions. The findings show that FinTech companies provide around 7 to 9 out of 50 disclosure
items. This paper cannot figure out the existence of a homogeneous disclosure structure in
Indonesian and Malaysian FinTech companies. On the other hand, this study identifies a
similar disclosure practice among FinTech companies in any service type. FinTech com-
panies also lack a habit of voluntarily disclosing corporate governance information. This
disclosure is more inclined toward the promotion of the business. FinTech companies might
focus more on the business rather than the governance aspect. Hence, the information
is emphasized on services in FinTech and general information about the company. This
low corporate governance disclosure will inhibit the distribution of pivotal information to
shareholders. Therefore, this lack of disclosure will hinder the attainment of SDG No 16,
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which campaigns for the provision of access to justice for all and for building effective and
accountable institutions.

To conclude, there is a variation in the total volume of disclosure of FinTech companies
in both countries. Malaysian FinTech companies disclose more information than their
Indonesian counterparts. However, in terms of service type, there is no difference in the
level of disclosure when taking into account the type of service provided.

The findings of this study have implications. To demonstrate their accountability to
stakeholders, particularly their shareholders who provide the capital to run the business, it
suggests that FinTech companies in Indonesia and Malaysia need to enhance their corporate
governance disclosures on their websites. Since the corporate governance disclosures were low
(around 7 to 9 out of 50 disclosure items), FinTech companies must enhance their accountability
by communicating corporate governance information on their websites. Simultaneously, it
will help realize SDG No 16 in achieving sustainable and accountable institutions.

This study also suggests that all service types of FinTech companies need to demon-
strate their accountability by disclosing more corporate governance items. Especially, the
two most popular and prominent fintech services, namely payment and lending FinTech
companies. Since both service types gained the most active users and financial transactions,
thus, the findings from this study can be used by FinTech companies to improve trans-
parency and accountability by using websites to share corporate governance information.
The findings also become valuable input for regulators to formulate a policy to increase
compliance with the code of corporate governance for FinTech companies, which in turn
will assist the achievement progress of SDG No 16.

Just like any other study, this study has its limitations. The content analysis technique
at all time deal with the inevitable problem of bias [52]. However, as this study used more
than one coder to assign scores, subjectivity could be reduced, and the accuracy of assigning
scores increased. Because the study’s focus was solely on website disclosures, the results
should only be interpreted considering the time frame in which it was conducted, given
that website content is constantly changing.

Future research could continue this study by using interviews to understand better the
motivations behind disclosed and undisclosed corporate governance information. Future
studies will also find it fascinating to provide information on factors affecting the level of
disclosures in corporate governance information.
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Abstract: This paper investigates the relationship between two characteristics of corporate governance
(concentrated and state ownership) and firm financial performance by bringing new and extensive
evidence from an emerging market. Further, this study examines the impact of the recent stock
split reform in China on the corporate ownership characteristics–firm performance relationship.
The final sample of this study is comprised of 234 firms with 2340 annual observation values. The
study hypotheses are examined using regression analysis of panel data. We found that concentrated
ownership is positively and significantly related to firm performance. However, state ownership
has a significant negative impact on firm performance. Further, we observed that the stock split
reform has a substantial and positive effect on the ownership–corporate financial performance
relationship. In particular, the positive relationship between ownership concentration and firm
performance has increased following the split-share structure reform. The negative relationship
between state ownership and corporate financial performance has been mitigated following the
split-share structure reform. We contribute to the existing literature on corporate governance by
investigating the ownership–corporate financial performance relationship in a unique research setting
based on the impact of an exogenous regulatory change, namely, the split-share structure reform
in China. The study presents implications for regulators, investors, and researchers interested in
examining developing markets such as China. Our results imply that the institutional reform of the
Chinese stock market has benefitted investors through enhancing corporate financial performance.
The findings suggest that the reform of the Chinese stock market has significantly shaped the impact
of ownership structure on corporate financial performance in a valuable way for effective capital
allocation. Thus, collectively, the split-share structure reform enhances the quality of corporate
governance, which is pivotal to the growth of the country’s economy. This, in turn, has policy
implications for other emerging economies.

Keywords: stock split reform; ownership characteristics; state ownership; concentrated ownership;
financial performance; China

1. Introduction

Corporate governance (CG) is a system of checks and measures that prevent the
detrimental actions of directors and conflicts of interest between owners and managers [1,2].
CG is well established in developed markets such as the USA and Canada, but what about
emerging economies with emerging structures? In these economies, there is no clear
evidence that CG impacts corporate performance [3–6]. This is an important question that
needs special examination, especially within the broad economic reforms that have been
recently launched in some developing countries, such as the latest stock split reform in
China in 2005 [7–9].

This latest reform brought about significant changes in ownership structures in China’s
listed companies, especially by removing restrictions on non-tradable shares. Ownership
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structures are crucial CG mechanisms [10–15], especially in settings with higher ownership
concentrations and state ownership levels, such as the Asian markets in general and the
Chinese market in particular [16]. In emerging markets, where (external) governance
mechanisms and legal systems are not highly effective, as they are in developed markets,
internal CG mechanisms, such as those related to ownership structure, become increasingly
apparent as monitoring mechanisms [17–19].

Scholars worldwide have recently investigated the impact of ownership structures on
firm performance [20]. However, the reported findings are mixed. In particular, a set of
studies informed positive implications e.g., [21–23]. Other studies perceived ownership
structures, especially state ownership, negatively e.g., [24–27]. The mixed results in the
literature indicate the context-dependent nature of the CG–firm financial performance
relationship and the importance of understanding this relationship in its institutional and
contextual environment. In this regard, Nguyen et al. [28], for example, found that the
positive impact of ownership concentration on company performance is more related to
contexts with lower governance systems (such as Vietnam) than contexts with effective
governance systems (such as Singapore). Despite the importance and the significant
implications of the stock split reform in China, there is a limited empirical study with a
recent broad set of data that examines its implications for the governance process. Thus,
it is vital to investigate the impact of this reform on governance mechanisms to test the
influences of regulatory interventions on the quality of corporate governance. It also
provides a unique setting to contribute to the ongoing debate on the nexus of the ownership–
firm financial performance relationship.

The Chinese market was chosen as the study context because it is currently one of
the most important developing economies worldwide. In addition, economic reforms
in China are underway where state-owned enterprises (SOEs) are being transformed
into modern firms [29]. Notably, in 2005, the China Securities Regulatory Commission
presented the split-share structure reform, allowing public companies’ non-tradable shares
to be tradable by eliminating restrictions on all shares [8]. As a result, China’s economy has
faced vast economic growth during the last years. During this economic transformation,
state intervention was apparent, making this context worthy of a particular investigation.

The Chinese economy has unique characteristics that motivated us to conduct this
study in this unique context. These include the higher levels of government interference
and the lower levels of investors’ legal protection compared to developed markets, such
as the USA; the economic transformation without political changes, as is the case with
most emerging markets [29–31]; the apparent links between corporate executives and the
government [32]; the minimal managerial equity ownership [6]; the presence of a unique
ownership structure in which shares are classified according to five distinct classes of
owners: the state, legal persons, employees, domestic individuals, and foreign individuals
or institutional holders; the higher levels of ownership concentrations, where a single or
a few owners own the majority of shares, in contrast to the case of developed markets,
such as the USA, that have lower levels of ownership concentration [29]; and finally, the
non-tradable nature of state ownership [33]. Despite these peculiar features, the studies
conducted in the Chinese context are limited and report mixed findings, such as Wu and
Cui [34], on the positive side, and Filatotchev et al. [17] on the negative side.

We revealed that concentrated ownership is positively and significantly associated
with corporate performance. However, state ownership has a significant negative effect on
corporate performance. Further, we observed that the stock split reform has a substantial
and positive effect on the ownership–firm financial performance relationship. Particularly,
the positive association between ownership concentration and firm performance has in-
creased following the split-share structure reform. The negative association between state
ownership and firm financial performance has been mitigated following the split-share
structure reform. This research contributes to the previous studies by bringing evidence
from an emerging market where a few studies have been conducted e.g., [8,17,28,35]. It also
extends the limited studies related to the impact of ownership characteristics on firm perfor-
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mance in China, and the present inconclusive evidence reported in the literature in general
see, e.g., [17,33,35–37]. Further, it extends the minimal studies concerned with the im-
pact of stock market reforms on the governance (ownership) structures–firm performance
relationship [8,38,39].

The study is organized as follows. Section 2 presents the contextual background of the
study. Section 3 clarifies the theoretical lens of the study. Section 4 provides a literature
review and hypotheses development. Section 5 clarifies the research methods. Section 6
presents data analyses and discusses the findings. Finally, Section 7 concludes the paper.

2. Background

The Chinese economy is one of the fastest-growing transitional economies globally [40].
As in most developing countries, China has embraced a comprehensive economic reform
program since the early 1990s that liberalizes the economy and supports the private sector.
The privatization program in China ushered in two stock exchanges: the Shanghai Stock
Exchange, which opened in 1990, and the Shenzhen Stock Exchange, which opened in
1991. Since then, the Chinese market has attracted massive investments from China and
overseas. The ensuing economic developments required the establishment of governance
structures, especially ownership structures, to monitor corporate actions and performance.
However, in contrast to developed countries, China’s CG process is determined by the
political and institutional factors, where the state plays an essential part [41]. Hence, it is
crucial to understand the institutional context where CG is applied before understanding
the ownership structures–firm performance relationship.

Chinese companies were allowed to issue different types of shares to different kinds of
owners. Domestic investors (including legal persons, the state, and individuals) can invest
in shares of type A. SOEs own the majority of state and legal-person shares to retain voting
control. State shares are owned by all country people and managed by the State Assets
Management Bureau (SAMB) to nominate directors to the general shareholders meeting [6].
Legal shares are those owned by local organizations such as banks, insurance firms, and
mutual funds. The management of those entities cannot change the present level of state
ownership [6]. A-type shares are listed on Shanghai and Shenzhen stock exchanges and
traded in Renminbi [29]. Foreign investors can invest in B- or H-type shares [33]. B-type
shares are traded in USD (in Shanghai exchanges) or HKD (in Shenzhen exchanges). Finally,
H-type shares are traded in USD in Hong Kong. Chinese companies can issue H-type
shares in the Hong Kong Stock Exchange [29].

In 2001, local investors were allowed to invest in B-type shares, presenting more
investment opportunities in the market. In the same year, the government sold out state-
owned shares, raising the share of private firms in the market to 20% within the next two
years, following their being sold [42]. By then, most A-type shares (owned by governmental
institutions) were non-tradable; instead, they were traded on a contract basis that required
the acceptance of regularity authority [43]. In contrast, tradable shares were owned by
individuals and other private persons. This dual structure can be dated back to the earlier
reform in 1978. Then, there were two types of ownership in China: SOEs (constituting most
companies) and collectives run by municipalities and communities. However, this dual
structure had severe economic impacts and increased the agency problem [44,45]. Thus,
several reforms followed, but they were not successful enough to achieve real economic
impacts [46].

One of the notable reforms was presented in 2005, noting that, as of February 2005, non-
tradable shares represented approximately two-thirds of the whole outstanding shares [38].
In particular, on the 29 April 2005, the China Securities Regulatory Commission presented
the split-share structure reform, allowing public companies’ non-tradable shares to be
tradable by eliminating restrictions on all shares [8]. In doing so, non-tradable shareholders
were requested to pay compensation to tradable shareholders to be able to sell their shares.
The compensation is discussed through negotiation between the shareholders. This reform
process was gradually implemented. Firstly, after 12 months of the agreement on the
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compensation, the restricted shares held by owners holding less than 5% of the company
ownership became tradable. Then, within the next 12–24 months following the agreement,
the restricted shares owned by owners holding more than 5% of the company ownership
became tradable. Finally, 36 months after the agreement process, all restricted shares
had become tradable [8]. This reform aimed at revitalizing and further liberalizing the
stock market by opening the door for the second privatization wave. This significant
change in ownership structures in China has attracted the attention of several researchers.
Some studies noted that it could reduce the principal-agent agency problem see [43,46,47].
Further, by addressing the economic impacts of the stock split reform, Sun et al. [47] found
that it had decreased tunneling and crash risk. Hence, the stock split reform significantly
influences ownership structure, moving the market towards lower ownership concentration
and state control [48]. However, despite these reforms, the state remains a significant owner
in many enterprises [38,49].

3. Ownership Structure and the Agency Problem: Theory

The separation of ownership (principals) and management (agents) may result in
conflicts of interests, which increases agency costs [50,51]. These costs are related to mon-
itoring and controlling managers’ behaviors and the expected losses due to suboptimal
performance. In contexts with significant ownership concentration, state ownership agency
conflicts might appear, not only between owners and managers but also between large
owners and minority owners [52,53]. Here, corporate governance mechanisms, including
ownership structures, can have an influential role in monitoring the abusive behaviors
of managers and owners. This could reduce the agency problem and direct organiza-
tional actions to serve the company’s interests, instead of performing a particular group’s
interests [54].

Based on the agency theory, ownership concentration can work as an effective gov-
ernance mechanism to decrease agency costs [55]. According to this perspective, when
ownership is concentrated, individual investors have significant incentives to monitor and
exercise more influence over the major company decisions [51,56]. This might eventually
enhance the company’s performance [33].

In contrast, according to the agency theory, state owners, with unique objectives that
differ from other parties’ objectives, may contribute to ineffective governance and lower
managerial incentives [57]. This may result in lower corporate company performance
compared to the case of privately-owned companies [58,59]. This is based on the argument
that the state’s “grabbing hand” (the principal owner) would divert resources away from
the company [60]. Instead, SOEs direct resources towards achieving social and political
objectives (such as securing votes for the ruling party) rather than business objectives (such
as profit maximization) [36,61,62]. Further, state owners are likely to retain surplus employ-
ees or appoint political allies, regardless of the company’s economic position [63]. In fact,
they are reported to obtain supplies from expensive suppliers and make overinvestment
decisions [57]. These suboptimal actions ultimately expropriate resources from minority
owners and increase agency costs, negatively impacting corporate performance [36,53].

4. Literature Review and Hypothesis Development

CG mechanisms can induce managers to work in the company’s best interest rather
than serve their interests, i.e., they can resolve the agency conflict arising from the ownership–
management relationship [55]. As discussed below, a critical CG mechanism is related to
ownership, such as ownership concentration and state ownership (SO), which can have
different implications for firm performance.

4.1. Ownership Concentration and Financial Performance

High ownership concentration can have unique impacts on CG issues and firm per-
formance that are worthy of special investigation [64]. We observed different studies
conducted in different contexts and reporting variant performance implications by review-
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ing the literature [18,33]. On the positive side, by the knowledge and experience they have
accumulated, and the power they have over managers, larger owners are noted to better
control, monitor, or govern managers (agents) [18,19,65]. This can enable them to eliminate
the opportunistic behaviors of managers, acting in the interest of minority owners and
the whole company [66], see also [28,67,68]. In this regard, Joh [69] reported that higher
levels of ownership concentration can enhance Korean companies’ economic performance.
Further, Omran [70] noted that ownership concentration enhances Egyptian companies’
performance. Gaur et al. [21] observed that lower levels of ownership concentration are
related to lower company performance in New Zealand. In the context of Pakistan, Waheed
and Malik [71] found that ownership concentration can reduce the agency problem. In the
Indian market, Nashier and Gupta [15] found that ownership concentration improves the
monitoring of management, which eventually enhances corporate performance.

In contrast, another stream of studies noted that larger owners could work to serve
their interests due to their information and power [72]. In this concern, Nguyen et al. [27]
suggest that significant ownership concentration minimizes the positive impacts of CG
mechanics, such as having more independent directors on the board [8]. This dominance
of control by larger owners could ultimately manipulate the company and expropriate
minority owners [73], resulting in conflicts between larger and minority owners [8,52,66].
For example, Leech and Leahy [74] and Mudambi and Nicosia [75] reported a negative
relationship between ownership concentration and U.K. companies’ economic performance
see also [68,76,77].

Other studies reported a U-shaped relationship, such as Morck et al. [78] in the
USA and Altaf and Shah [16] in India [19,79]. Finally, other studies did not report a
significant association between ownership concentration and corporate performance. For
example, concentrating on the context of some Arab countries, Omran et al. [80] found that
ownership concentration has no impacts on corporate performance. Demsetz and Lehn [81]
and Agrawal and Knoeber [82] found an insignificant association between ownership
concentration and firm performance in the US context. Further, Yasser and Al Mamun [83]
reported no significant association between Pakistani companies’ financial performance
and ownership concentration see also [84,85].

The case is not highly different in the context of China, where inconclusive results
are also reported. For example, Xu and Wang [86] and Ma et al. [73] found that owner-
ship concentration is associated with company performance. However, Tian [87] found
a U-shaped relationship. Gunasekarage et al. [33] noted detrimental impacts of block
ownership. Ding et al. [88] highlighted the expropriation problem by controlling owners
due to ineffective governance systems.

In developing markets such as China, where governance mechanisms and legal sys-
tems are not as highly effective as is the case in developed markets, it is argued that
ownership concentration impacts become more critical and apparent [17,35]. We contribute
to studies in emerging economies by bringing extensive recent evidence from the Chinese
market by testing the first hypothesis:

Hypothesis 1 (H1). There is a significant positive relationship between ownership concentration
and firm financial performance.

4.2. State Ownership and Financial Performance

Significant research has examined the impact of state ownership on company per-
formance. The majority of these studies indicate the inefficiency of state-held companies
compared to private companies. However, as in the case of ownership concentration, the
literature has reported different results see, e.g., [57,62,89,90], highlighting the context-
dependence of the reported results. Using international evidence, Aguilera et al. [24] found
that the relationship between state ownership and corporate financial performance varies
across different contexts.
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Several studies reported negative findings. For example, Liljeblom et al. [26] found
a weaker corporate performance when state owners dominate corporate ownership and
control in Russia. Musallam [91] found a negative relationship between state ownership and
company value in Indonesia. Similar results are also noted by Aguilera et al. [24], who drew
upon international evidence see also [49,92–95]. These results agree with some arguments in
the literature regarding SO, such as the high probability of practicing ineffective monitoring
rules [96], which might weaken CG mechanisms’ impacts [27]. In addition, state owners
are more risk-averse than private owners [97], and are associated with lower managerial
quality [29]. Moreover, state owners give priority to socio-political goals (such as rising
employment rates) instead of economic goals and means (such as pay-for-performance
incentives) as in private enterprises [29]. Further, state owners are more likely to appoint
their political allies in managerial positions, regardless of their expertise level [98,99].

Regarding the case of China, where a significant number of firms are classified as
SOEs [44], contributing a high level of the country’s GDP, mixed findings are also ob-
served [100]. Some studies reported negative impacts of state ownership on corporate
financial performance see, e.g., [33,49,59,101]. However, other studies reported positive
or beneficial impacts of SO on corporate performance see [36,41,62,102]. For example, on
the positive side, Liu et al. [103] noted that CG mechanisms contributed to enhancing
corporate performance in SOEs. Likewise, Liu et al. [104] pointed out that state owners
could reduce the adverse effects of product market competition. In contrast, supporting
the mixed results in the previous studies, Zhou et al. [105] found that while state owners
help Chinese companies obtain R&D resources, they make these companies less efficient in
using these resources. These variant findings indicate the present complexity of the Chi-
nese context [24]. We contribute to this debate by examining the effect of state ownership
through testing the following hypothesis:

Hypothesis 2 (H2). There is a significant negative relationship between state ownership and firm
financial performance.

4.3. The Role of Split-Share Structure Reform on the Relationship between State Ownership,
Concentration, and Financial Performance

The mixed findings reported in the literature indicate the importance of interpreting
results concerning the context where they occurred. That is, the context’s institutions,
regulations, and environment might matter in understanding the relationships under
study [20]. In this regard, some studies argued that internal governance mechanisms such
as ownership concentration become more vital in civil law—rather than common law—
contexts, where investors’ legal protection is lower [62,70,106]. Relatedly, Lepore et al. [20]
associated the positive effects of ownership concentration on company performance with
contexts having lower levels of investor protection, as in many emerging economies.
Nguyen et al. [28] reported that the positive impact of ownership concentration on corporate
performance is more pronounced in settings with ineffective (rather than well-established)
governance structures. This supports the idea that ownership concentration can work as a
substitute governed system in contexts where internal governance systems are ineffective.
Likewise, Altaf and Shah [16] show that the effectiveness of investor protection in India
moderates the association between ownership concentration and corporate performance.

This understanding has encouraged recent studies to examine the different impacts
of economic policies and other changes in financial regulations on governance issues. For
example, Omran [70] addressed the effect of ownership structure on Egyptian companies’
performance following the adoption of privatization programs in the country, reporting a
positive relationship. In Hong Kong, Chen et al. [107] examined the association between
(family) ownership and the adopted dividend policy and found a weak association.

From this perspective, it is argued that the recent stock split structure reform in China
can impact the ownership concentration–corporate financial performance relationship.
Some studies have addressed the economic implications of the reform e.g., [8,38,46,47].
However, few studies have examined the effect of the stock split reform on the ownership
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structure–corporate financial performance relationship [39]. For instance, Jiang et al. [39]
examined the expected ownership structures following the 2005 stock reform policy. They
observed that ownership concentration is the most critical factor in the concerned relation-
ship. Further, Beltratti et al. [38] concluded that the stock split reform opened the door
for significant changes in ownership and governance that may improve the Chinese com-
panies’ performance. This study argues that the anticipated positive effect of ownership
concentration can be more pronounced in the period following the reform than before the
reform. Thus, we develop the third hypothesis as follows:

Hypothesis 3 (H3). The positive relationship between ownership concentration and firm financial
performance has increased after the split-share structure reform.

As mentioned above, new studies have started to investigate the impact of (state)
ownership concerning the contextual environment. It is argued that the effect of state
ownership on corporate performance can be better interpreted concerning the present
institutional factors in the country [61,108,109]. In this regard, Borisova et al. [110], for
instance, find that the negative relationship between state ownership and governance is
related to contexts with an ineffective legal system. In contrast, as Estrin et al. [108] found,
positive implications of state ownership can emerge in contexts with effective formal legal
and informal institutions.

It is crucial to investigate the effect of economic policy and regulation changes on the
SO–corporate performance relationship in this context. In this regard, Hanousek et al. [111],
for example, note that, following the adoption of privatization programs, state ownership is
less likely to improve corporate performance compared to private ownership. In the context
of China, Wei and Varela [6] reported a negative association between state ownership and
the financial performance of the recently privatized companies in 1994. Using a sample of
companies registered on the Shanghai Stock Exchange as of year-end 2004, Jiang et al. [39]
analyzed the effect of tradable share proportion and the state-owned share proportion
on company performance before the stock split reform. The government-owned share
proportion is reported to have a linear and positive influence on corporate performance.
They found that the state ownership–firm performance relationship modifies when the
percentage of tradable shares is accounted for in the analyses. Hou and Lee [8] noted that
the 2005 stock split reform in China eliminated the trading restrictions for state owners.
They also concluded that the stock split reform enhanced the incentive alignment between
state and private owners, motivating them to monitor management. The present study
uses a newer and more extensive data set to contribute to this debate by examining the
SO–firm financial performance relationship related to 2005′s stock split reform by testing
the following (fourth) hypothesis:

Hypothesis 4 (H4). The negative relationship between state ownership and firm financial perfor-
mance has decreased after the split-share structure reform.

5. Study Design

5.1. Sample Size

As shown in Table 1, the initial sample of this study comprises all firms listed on the
Shanghai and Shenzhen Stock Exchanges from 2004 to 2013, totaling 2536 firms. After
screening, 1544 firms were excluded, leaving 992 state-owned firms, by using the classifi-
cation of ownership nature. For consistency and reliability reasons, this paper excludes
36 listed firms that issue B- and H-type shares and financial and public utilities firms—
108 firms in total [112]. Following Del Bo et al. [113], this paper eliminates 66 sample data
points with a ratio of state ownership of less than 20% in the initial year of the data sample.
This paper also eliminates 13 firms with abnormal trading status, which are marked as ST
firms. Finally, we exclude 350 firms with incomplete data. The final sample of this paper
retained 234 firms, having 2340 annual observation values. All data were collected from
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the China Stock Market and Accounting Research database (CSMAR). Although our study
uses ten years of panel data, it contains far fewer observations prior to the reform than
what is considered after the reform due to data availability.

Table 1. Sample selection.

The initial sample 2536
Less

The non-state-owned firms. (1544)
Firms on B-type shares and H-type shares. (36)

Financial and Utility Firms (108)
Firms with state ownership less than 20% (66)

ST companies. (13)
Firms with incomplete data (350)

The Final Sample 234

5.2. Research Models

This paper examines the association between CG and the performance of Chinese
SOEs by using regression analysis on panel data. The following two models are used,
where β0 is the intercept, β is the regression coefficient, and εi is an error term.

TOBIN Q/MTB = β0 + β1OWNCON + β2STAOWN + β3 REFORM
+β4OWNCON ∗ REFORM + β5 STAOWN ∗ REFORM + β6GENDIV + β7BINDEP
+β8BSUPER + β9LNFSIZE + β10LEV + εi

(1)

Our model includes two main independent variables, two dependent variables, and
five control variables. Furthermore, this study addresses the impact of the split-share
structure reform on the association between ownership and performance. Therefore, two
interaction terms, REFORM * OWNCON and REFORM * STAOWN, are introduced in the
model to address the degree of change in the relationship before and after the reform. These
two interaction terms refer to the incremental relationship between ownership concentra-
tion and the state ownership ratio of performance following the reform, respectively.

Our dependent variable is corporate financial performance measured using Tobin’s Q.
Tobin’s Q is a market-based performance measurement method. It tends to be a forward-
looking measure of firm financial performance that investors largely use [28,37,90,114,115].
Tobin’s Q is defined as the proportion between the market value of assets and the book
value of total assets at the end of the period. The market value is the sum of the com-
pany’s equity value and debt value. As an alternative proxy of Tobin Q, this paper also
presents the market-to-book value ratio (MBV) as the second dependent variable to measure
firm performance. The market-to-book value ratio is the ratio of the market value to the
book value.

Our principal independent variables are ownership concentration and state ownership.
Consistent with previous studies, we employed the top ten shareholder ownership ratios to
refer to the level of ownership concentration [114]. The ratio of state ownership is broadly
employed to measure state ownership [111,112]. Thus, this study uses the state ownership
ratio to study the association between state ownership and corporate performance.

Our study controls for some firm-level characteristics, namely, gender diversity, board
independence, supervisor board, corporate size, and leverage. We employ the percentage
of women on the board of directors as an indicator of board diversity and the ratio of
independent directors in the board of directors to measure the independence of the board
of directors [114,116]. Moreover, we employ the number of supervisory board members to
measure the board of supervisors’ impact on firm performance [37,117]. Previous empirical
studies have shown that firm size and leverage affect corporate performance [37,116,118].
Therefore, we also incorporate the natural logarithm of the company’s total assets to control
the variables of firm size [37,116,119]. This study will also use the ratio of total liabilities
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and total assets of the company as the company’s leverage ratio [37,120]. Table 2 presents a
summary of the variables.

Table 2. Definition of variables.

Variables Description Data Source

Tobin’s Q
The sum of the company’s
equity value and debt value
over the book value of assets.

China Stock Market and
Accounting Research
database (CSMAR)

The Market-to-Book Value Ratio The ratio of market value to
book value. CSMAR

Ownership Concentration Top ten shareholder
ownership ratios.

State Ownership The state ownership ratio. CSMAR

Gender Diversity of Board of
Directors

The ratio of female directors
on the board of directors. CSMAR

Board Independence
The ratio of independent
directors on the board of
directors.

CSMAR

Supervisor Board The number of supervisory
board’s members. CSMAR

Gender Diversity of Board of
Directors

The ratio of female directors
on the board of directors. CSMAR

Firm Size The natural logarithm of total
assets. CSMAR

Leverage Ratio The proportion of total
liabilities and total assets. CSMAR

6. Results and Discussion

6.1. Descriptive Analysis

According to Panel A, the proportion of the top ten shareholders in Chinese state-
owned enterprises ranges from 15% to 97.1%, with an average of 55.7%. This suggests that
Chinese SOEs generally have a high degree of ownership concentration. According to panel
B, before the reform, the average ownership concentration of Chinese SOEs was 57.8%, and
the minimum was 21%. According to Table 3, Panel C, following the reform, the average
ownership concentration of Chinese SOEs is 53.6%, and the minimum is 15%, suggesting
a significant decrease after the reform. Furthermore, as per Table 3, Panel A, the average
proportion of state-owned shares in Chinese state-owned enterprises is 38.8%. Furthermore,
we find that the average state ownership has declined from 40.9% before the reform to
36.6% following the reform, as shown in Table 3, Panels B and C. Thus, the ownership
concentration and the proportion of state-owned shares have both obviously decreased
after the reform. Nevertheless, the ownership structure concentration and state-owned
share ratio of Chinese state-owned enterprises are both still relatively high.

Regarding control variables, the average ratio of female directors is only 7.2%. The
standard deviation is 0.087, indicating that the overall power of female directors on the
boards of Chinese SOEs is inadequate. Table 3, Panel A also shows that the average ratio of
independent directors in Chinese SOEs is 35.6%. The supervisory board size of Chinese
SOEs ranges from 1 member to 13 members, with an average of 4.394. Finally, the size
of Chinese SOEs ranges from 19.256 to 27.955, with an average of 22.156. The average
leverage proportion of Chinese SOEs is 0.527, the smallest leverage ratio is 0.05, and the
largest leverage ratio is 0.955.
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Table 3. Descriptive statistics.

Panel A: Descriptive Statistics of the Full Sample

Variable Obs. Mean Std. Dev. Min Max

TOBIN Q 2340 1.093 0.799 0.062 4.962
MBV 2340 2.371 1.517 0.38 9.878
OWNCON 2340 0.557 0.144 0.15 0.971
STAOWN 2340 0.388 0.158 0.042 0.841
REFORM 2340 0.5 0.5 0 1
GENDIV 2340 0.072 0.087 0 0.571
BINDEP 2340 0.356 0.049 0.091 0.714
BSUPER 2340 4.394 1.518 1 13
LNFSIZE 2340 22.156 1.207 19.256 27.955
LEV 2340 0.527 0.169 0.05 0.955

Panel B: Descriptive Statistics Before Reform

Variable Obs. Mean Std. Dev. Min Max

TOBIN Q 1170 1.082 0.823 0.085 4.962
MBV 1170 2.261 1.569 0.535 9.878
OWNCON 1170 0.578 0.139 0.21 0.971
STAOWN 1170 0.409 0.155 0.042 0.838
REFORM 1170 0 0 0 0
GENDIV 1170 0.068 0.083 0 0.333
BINDEP 1170 0.347 0.043 0.111 0.6
BSUPER 1170 4.468 1.621 1 13
LNFSIZE 1170 21.795 1.057 19.256 27.346
LEV 1170 0.505 0.163 0.05 0.852

Panel C: Descriptive Statistics After Reform

Variable Obs. Mean Std. Dev. Min Max

TOBIN Q 1170 1.104 0.775 0.062 4.528
MBV 1170 2.482 1.455 0.38 9.805
OWNCON 1170 0.536 0.147 0.15 0.961
STAOWN 1170 0.366 0.157 0.045 0.841
REFORM 1170 1.00 0.00 1.00 1.00
GENDIV 1170 0.075 0.091 0.00 0.571
BINDEP 1170 0.364 0.054 0.091 0.714
BSUPER 1170 4.321 1.405 2.00 10.00
LNFSIZE 1170 22.516 1.24 20.051 27.955
LEV 1170 0.548 0.173 0.069 0.955

Table 4 provides Pearson correlations between the continuous explanatory variables
in the multivariate regressions. The correlation coefficient between OWNCON and Tobin
Q is 0.053, which is significant at the 1% level. The finding indicates a positive correlation
between ownership concentration and firm performance. We also find a negative correlation
between STAOWN and Tobin Q, as the correlation coefficients between the ratio of state
ownership and Tobin Q is 0.089, and significant at the 1% level. Table 4 shows a positive
correlation between the ratio of female directors and Tobin Q and a negative correlation
between BSUP, SIZE, LEV, and Tobin Q.

6.2. Main Analysis and Discussion

As discussed above, the main aim of this study is to investigate the relationship
between two characteristics of ownership structure (concentrated and state ownership) and
firm financial performance. Table 5 shows the multivariate regression findings between the
variables and Tobin Q. The two main variables of interest are OWNCON and STAOWN.
The first column presents the results of the first two hypotheses (H1 and H2), while columns
2 and 3 show the results of H3 and H4. Lastly, column 4 presents the findings of the four
hypotheses using MTB as an alternative proxy. Along with H1, the coefficient of OWNCON
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is positive and significant (β1 = 0.484) at the 1% level. The results imply a significant positive
impact of ownership concentration on corporate value. This result agrees with the literature,
supporting the value or benefits that ownership concentration can bring about, especially
the exercise of better monitoring of management, which is consistent with the agency
perspective [18,65,121]. This result also agrees with some studies performed in different
contexts, such as Omran [70] in Egypt and Gaur et al. [21] in New Zealand. However, this
finding is different from other studies that perceived ownership concentration negatively,
such as Aboud and Diab [122]. This inconsistency invited us to address the association
between ownership concentration and firm performance concerning the context specificities,
such as the major economic events in a particular context (e.g., the stock split reform in
China), as explained below.

Table 4. Spearman correlation analysis.

Tobin Q OWNCON STAOWN GENDIV BIND BSUP SIZE LEV

Tobin Q 1
OWNCON 0.0535 ** 1
STAOWN −0.0869 *** 0.630 *** 1
GENDIV 0.0420 * −0.118 *** −0.0824 *** 1
BIND −0.00259 −0.0288 −0.00417 0.0501 * 1
BSUP −0.0635 ** 0.151 *** 0.0711 *** −0.150 *** −0.0820 *** 1
SIZE −0.484 *** 0.0118 −0.00063 −0.0439 * 0.0309 0.0512 * 1
LEV −0.346 *** 0.271 *** 0.184 *** −0.150 *** 0.0840 *** 0.195 *** 0.370 *** 1

Note: Values with asterisks *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Table 5. Regression analysis.

VARIABLES 1. Tobin Q 2. Tobin Q 3. Tobin Q 4. MBV

OWNCON 0.484 ** 0.254 0.460 ** 1.162 **
(2.299) (1.175) (2.194) (2.547)

STAOWN −0.390 ** −0.400 ** −0.686 *** −0.883 **
(−2.359) (−2.400) (−3.861) (−2.416)

BIND 0.176 0.186 0.165 0.78
(0.549) (0.575) (0.505) (1.091)

BSUP 0.0015 0.00233 0.00127 0.0226
(0.102) (0.157) (0.0857) (0.699)

GENDIV −0.136 −0.152 −0.16 0.0564
(−0.593) (−0.660) (−0.699) (0.108)

LEV −1.948 *** −1.953 *** −1.958 *** 1.162 ***
(−15.06) (−15.03) (−15.24) (3.971)

SIZE −0.162 *** −0.165 *** −0.164*** −0.417 ***
(−7.136) (−7.097) (−7.124) (−7.755)

OWNCON * Reform 0.417 ***
(4.803)

STAOWN * REFORM 0.577 ***
(4.823)

REFORM 0.0327 *** −0.00307 −0.00217 0.0645 ***
(5.243) (−0.429) (−0.278) (4.724)

Constant −60.09 *** 11.78 9.963 −119.2 ***
(−4.917) (0.822) (0.640) (−4.464)

Observations 2340 2340 2340 2340
R-squared 0.283 0.289 0.29 0.085

Robust t-statistics in brackets. Values with asterisks ** and *** indicate significance at the 5%, and 1% levels, respectively.

Regarding H2, the coefficient of STAOWN (= −0.390 **) is negative and significant
at the 5% level, suggesting that when the proportion of state ownership rises by one
unit, the Tobin Q of the enterprise declines by 0.390 units. This finding is consistent with
the extensive international evidence in the literature that perceived state ownership has
negative influences on corporate performance e.g., [26] in Russia, 93 in Indonesia, [24]. This
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finding stresses the idea that significant levels of state ownership are related to ineffective
monitoring [96], weak governance, and lower managerial quality [29]. This could increase
the agency conflict between owners and management or between large and minority
owners [52]. Further, this result agrees with the suggestion that state owners pay more
attention to politics than economic goals, which negatively affects the financial performance
of the state-owned companies [29,98,99].

Regarding H3 and H4, this research examines the effect of the Chinese 2005 stock split
reform on the association between ownership structure (concentrated and state ownership)
and firm financial performance. We introduced two interaction terms (REFORM * OWN-
CON and REFORM * STAOWN) to test how the reform shapes the positive impact of
ownership concentration on firm financial performance and the negative effects of state
ownership on corporate financial performance. Consistent with H3, we find that the co-
efficient of the interaction (REFORM * OWNCON) is positive (0.417 ***) and significant,
indicating that the positive relationship between ownership concentration and corporate
financial performance has increased following the split-share structure reform. This finding
supports the studies that see the economic potential of the stock split reform e.g., [38,46,47].
Further, it supports the few studies in the literature that indicated the possible impacts
of the stock split reform on the ownership concentration–firm performance relationship
e.g., [39,123]. Further, this finding supports interpreting the association between owner-
ship concentration and firm financial performance to context-specific features and events
e.g., [16,20,28] For example, Lepore et al. [20] and Altaf and Shah [16] highlighted the
importance of investor protection in understanding the ownership concentration–firm
value relationship. Nguyen et al. [28] noted that the positive impact of ownership con-
centration on firm value is more pronounced in ineffective (rather than well-established)
governance structures.

Moreover, our analysis shows that the split-share structure reform also shaped the ef-
fect of state ownership on firm financial performance. Table 5 indicates that the coefficient of
REFORM * STAOWN is positive (=0.577 ***) and significant at the 1% level, suggesting that
the reform has mitigated the negative impact of state ownership on firm financial perfor-
mance. This positive finding agrees with the literature, indicating that the stock split reform
could play a positive role in state-owned enterprises [39]. In particular, Jiang et al. [39] noted
that government-owned shares following the stock split could positively influence corpo-
rate performance. Further, this finding supports the context-dependent nature of the SO–
firm value relationship [6,108,110]. In particular, Borisova et al. [110] and Estrin et al. [108]
highlighted the importance of interpreting findings concerning the effectiveness of the
country’s legal system. Wei and Varela [6] and Hanousek et al. [111] linked the findings
of the relationship between SO and firm performance to the value of the recently adopted
economic reform (privatization) programs in China and the Czech Republic, respectively.

Hence, collectively, the findings of H3 and H4 imply that the split-share structure reform
has improved the quality of CG and, therefore, the performance of Chinese firms, which sup-
ports the context-dependence of the governance–firm value relationship [28,66,70,106]. Hence,
this finding highlights the importance of understanding and examining the ownership–
firm financial performance relationship concerning the company’s institutional context
see [58,90,91,123–125].

Regarding the control variables, we observed that the SIZE and LEV are significant
and negative, suggesting that firm financial performance is negatively related to financial
leverage and corporate size. All other control variables are insignificant.

7. Conclusions

This research investigated the association between corporate governance structures
(specifically concentrated and state ownership structures) and company financial perfor-
mance by bringing new and extensive evidence from an emerging market. Further, this
research examines the impact of the recent stock split reform in China on the ownership
characteristics–firm financial performance relationship. We found that ownership concen-
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tration is positively and significantly related to company performance. However, state
ownership has a significant negative effect on firm value. Regarding the impact of the stock
split reform on the ownership characteristics–firm financial performance relationship, we
observed that the stock split reform has a significant and positive impact. In particular,
the positive relationship between ownership concentration and corporate financial perfor-
mance has increased following the split-share structure reform. The negative association
between state ownership and corporate financial performance has been mitigated following
the split-share structure reform.

This research contributes to the previous studies in some respects. Firstly, it brings
evidence from an emerging market where a few studies have been conducted e.g., [17,28,35].
Investigating contexts such as this is important to understand how context specificities
(including major economic events such as privatization programs and other economic
reform programs) could bring remarkable results concerning the ownership characteristics–
firm financial performance relationship see, e.g., [16,20,28,70,107].

Secondly, it contributes to the limited studies on the impact of ownership characteris-
tics on firm financial performance in developing markets such as China, particularly the
inconclusive evidence reported in the literature. Although some studies are concerned with
concentrated ownership—in China, there was no clear evidence of the impact of ownership
concentration on Chinses companies’ performance. The same also applies to SO, where vari-
ant impacts are also reported, such as Qi et al. [59], Wei et al. [49], Gunasekarage et al. [33]
on the negative side, and Sun et al. [41], Tian and Estrin [99], and Le and Buck [36] on the
positive side.

Finally, to the best of our knowledge, this study presents newer and more precise
evidence on the economic implications of the recent economic events in developing markets,
such as the stock split reforms in China, for the companies’ performance. The previous
studies focused on the financial impact of these events, such as their effects on firm per-
formance [38,46,47]. However, no clear and recent evidence was presented concerning
their impacts on the ownership structure–firm financial performance relationship [38,39].
This finding highlights the importance of considering the impacts of the major economic
events in the country on the examined relationships, especially the CG–firm financial
performance relationship. This study agrees with the idea that the CG–firm performance
relationship is not a universal one. Instead, it is dependent on the contextual features
and economic environment under examination. This is also evident by the contrasting
and unclear results concerning the ownership structures–firm performance relationship
reported in the literature. For instance, Filatotchev et al. [17], Liljeblom et al. [26], Aguil-
era et al. [24], and Cuervo-Cazurra and Li [25] found a negative relationship. In contrast,
Wu and Cui [34], Gompers et al. [22], Sami et al. [23], Gaur et al. [21] found positive rela-
tionships; and Omran et al. [80], Pham et al. [85], and Yasser and Al Mamun [83] did not
report any relationship.

The study presents implications for regulators, investors, and researchers concerned
with examining developing markets such as China. Our results imply that the institutional
reform of the stock markets in developing countries could benefit the investors through
enhancing firm performance. The results suggest that the reform of the stock market
could shape the effect of ownership structure on corporate performance in a valuable
way for effective capital allocation. In particular, it can reduce the incentive of large
shareholders with monitoring power of a company’s executives to pursue their interests
against other investors. Consequently, it enhances the incentive alignment effect, as large
shareholder interests are associated with the firm’s performance. Furthermore, our findings
imply that the stock market reform could augment the desire of state shareholders to
oversee management and ensure they act to maximize shareholders’ interests and, therefore,
enhance firms’ financial performance. Thus, collectively, economic reforms, especially those
focusing on the stock market such as the split-share structure reform, can improve the
quality of CG, which is pivotal to the progress of the country’s economy.
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However, despite using ten years of panel data, our study contains far fewer observa-
tions prior to the reform than what is considered after the reform due to data availability.
Therefore, future research may address a more balanced dataset or, alternatively, examine
the long-term impact of the stock split by using recent years.
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Abstract: In recent years, the CSR disclosure–firm risk relationship has raised the acute interest of
capital providers, regulators, debtholders, and academic researchers. In addition to the mounting
corporate social responsibility (CSR) disclosure issues, one particular area that has increasingly
attracted the attention of academics, practitioners, and policymakers is the dynamic of CSR disclosure.
The effects of institutional pressures and the relative nature of reputation have amplified expectations
over time, resulting in a dynamic CSR disclosure strategy to meet those expectations. However,
studies on the relationship between CSR disclosure and firm risk over time are still in their premature
stages. Thus, this paper seeks to contribute to the literature on firm risk and CSR disclosure by
examining the effect of ESG disclosure on the cost of capital over time. The study examines a
sample of 430 S&P 500 US firms observed over the 2011 to 2019 period. Our results indicate that
the three dimensions do not have the same effect. Governance disclosure decreases the cost of
capital during the first years, and in later years, the effect becomes positive. Over time, social
disclosure increases the cost of capital. However, environmental disclosure shows a negative and
significant effect on the cost of capital during the first years but no significant effect later in time.
Our results contribute to explaining the dynamic effect of CSR disclosure. A predominant feature to
consider is the evolution of CSR disclosure over time. Steadily, US firms are moving away from some
CSR disclosure activities to others. However, firms that abandoned some existing CSR disclosure
commitments may face aggressive responses from stakeholders. US firms have to be more cautious
when linking CSR disclosure to firm risk over time, recognizing the long-term benefits and drawbacks
of CSR disclosure.

Keywords: cost of capital; ESG disclosure; firm risk

1. Introduction

Corporate responsibilities have evolved over time as companies themselves have
changed. Before, the environment was very stable, whereas today, companies are facing
much more dynamic situations requiring greater maturity to face them. As far as corporate
responsibility issues are concerned, the public (society) expects more, and companies
themselves give more. Companies are forced to adjust their CSR practices to face these
issues [1]. This brings us back to the dynamics of CSR and refers to the earliest discussions
of CSR in that “social responsibility is a moving target” [2], p. 6. Subsequently, a stream of
research has supported this idea and described CSR as an “unstable arena of exploration” [3],
“much different than it was five or ten years ago” [4], and “in constant flux” [5]. However,
what was considered “good” CSR behavior three years ago may no longer be acceptable
today [6], p. 102. Since decision making is closely linked to the needs of stakeholders, CSR
disclosure helps to meet those needs. Firms disclose reports on CSR practices and try to
establish more convenient and meaningful relationships with stakeholders to integrate
them into the information transparency process and by doing so they take into consideration
their interests.
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More specifically, environmental, social, and governance (ESG) reporting is a conse-
quence of CSR activities [7,8]. ESG disclosure addresses many issues that bear on environ-
mental dimensions such as energy, water, pollution, emissions, waste, and emissions waste;
social dimensions such as social equity, consumer safety, human rights, gender policies,
products, and their impact on communities; and governance dimensions such as board
structure and function and executive compensation. ESG disclosure provides a holistic
view of the business and therefore mitigates information asymmetries. Over time, some
companies have moved away from some CSR disclosure activities to others [9]. It is clear
that CSR disclosure items are changing in response to research findings, regulatory con-
straints, and changing corporate values [1,10,11]. Thus, we argue that ESG reporting is also
dynamic over time [1]. Given the dynamic nature of CSR disclosure, it is not very surprising
that some companies do not make the best long-term decisions for two main reasons. First,
companies that abandoned some existing CSR disclosure commitments face aggressive
responses from stakeholders [12]; Second, CSR topics are also dynamic [13]. In some cases,
legal behavior may be considered ethical behavior (such as environmental disclosure),
leading to the risk of being overtaken by competitors when legal standards change.

Despite the emphasis on ESG disclosure, scholars have yet to reach a consensus on
its financial value, considering its dynamic nature. From a corporate point of view, ESG
reporting is a fundamental mechanism that is likely to enhance firm value, providing
accountability to stakeholders but also increasing reputational benefits [10,14,15]. However,
as stakeholder expectations on environmental, social, and governance issues are constantly
evolving, managers need to be aligned with these expectations through their CSR disclo-
sure policies to maintain their legitimacy and reputation and therefore to manage firm
risk [16,17]. Firm risk can be approximated by the cost of capital, the main point of interest
in any investment decision made by both investors and firms. Nevertheless, previous
studies have not addressed this issue under a dynamic approach. Bearing on this approach,
it is therefore interesting to examine the relationship between CSR disclosure and the cost
of capital. Thus, managers are encouraged to align their CSR disclosure activities with core
values and competencies and to be aware of the expectations of key stakeholders (especially
debtholders and equity capital providers) to reduce firm risk. In this study, we argue that
the focus on the role of CSR disclosure has resulted in a slow ratchet effect over time that
may affect firm risk.

Some studies (e.g., [18]) have shown that a favorable overall ESG score decreases firm
risk. For the separate effect of each CSR disclosure attribute, other studies [19,20] have
shown that good disclosure policy about environmental, social, and governance issues
reduces firm risk. In this line of thought, Suto and Takehara [21] conducted their study on
Japanese-listed companies and called for a more empirical examination of this relationship.
Moreover, the growing topic of dynamic CSR disclosure raises questions about its role in
reducing firm risk. Thus, this paper is motivated by a lack of research that examined this
topic under a dynamic approach. A predominant feature to consider in this study is the
evolution of CSR disclosure over time. We then suggest that the relationship between firm
risk and ESG reporting should consider the dynamics of the latter. Our study therefore
tries to contribute to the previous literature.

Thus, the following question is formulated: Is the effect of ESG disclosure on the
company’s economic risk the same in the short term as in the long term?

Our paper differs from previous studies at several important levels. First, whereas
most of the previous research on CSR disclosure has focused on an overall index of report-
ing, our paper focuses on CSR disclosure dimensions (environment, social, and governance)
separately to check which dimension is the most relevant for reducing the cost of capital.
Second, we argue that CSR reporting may intrinsically affect firm risk differently in the short
than in the long run. Finally, by crossing CSR disclosure dimensions and time horizons, we
test if these three dimensions may intrinsically affect firm risk differently in the short run
than in the long run.

262



Sustainability 2022, 14, 9237

Under this perspective, few studies have shown that CSR disclosure is often dynamic.
One most relevant study pursuing this line of research is that of [22]. Studying analysts’ per-
ceptions of risk in CSR reporting, Ioannou and Serafeim [22] adopted a dynamic approach.
They estimated a model on different windows of years to detect how the relationship
changes over time. Their estimation shows that analysts’ unfavorable reactions to CSR
scores fade over time, becoming favorable. Thus, their study shed light on the moderating
effect of time. Their results are meaningful for our study.

We build on [22]’s study to check the effect of ESG disclosure on the cost of capital.
More specifically, we assume that it takes time for the responsiveness of key stakeholders
(equity capital providers and debtholders) to translate into lower levels of risk resulting
in lower costs of capital. More explicitly, corporate CSR disclosure must be reviewed
consistently over time to achieve its benefits through lower risk.

Our contribution goes beyond [22] in at least four ways: (1) Whereas the study of [22]
was carried out also in a US context, our study period is different. Ref. [22] examined a large
sample of publicly traded US firms during the period stretching from 1993 to 2007, whereas
in our study we focus on a more recent period (2011 to 2019). The economic, environmental,
and regulatory contexts present many dissimilarities between the two periods. Economic
development, institutional environments, and corporate environmental practices are differ-
ent during these two periods, leading to different CSR disclosure behavior. (2) In addition
to the agency and stakeholder perspectives considered by [22] to hypothesize and discuss
the dynamic of CSR, the legitimacy and signaling approaches are used in this study to
investigate the effect of the evolution of CSR disclosure overtime on firm risk. (3) The CSR
scores of [22] are provided by KLD. This paper, however, builds up ESG disclosure scores
obtained from the Bloomberg database. In doing so, we take into account the recent debate
about the careful use of the KLD database, as it aggregates strengths and concerns across
dimensions to generate a composite CSP score that muddies our understanding of firms’
social practices, as firms can present strengths and concerns simultaneously (Oikonomou,
Brooks and Pavelin, 2014). (4) A composite measure of CSR is considered in the [22] study
to test its dynamic effect. In the current study, we make some interesting contributions
with our breakdown design that considers the three dimensions of CSR disclosure to test
which dimension has a larger dynamic effect.

Therefore, our study examines 430 US firms listed on the S&P 500 index and observed
during the 2011 to 2019 period.

The remainder of this paper is structured as follows. In the following section, we
present our theoretical framework and develop the main hypotheses. In Section 3, we
describe our data, define our variables, and present our methodology. In Section 4, we
discuss our results, and in Section 5, we conclude.

2. Theoretical Framework: The Impact of ESG Disclosure on Firm Risk

As we examine firm risk, it would be relevant to discuss its link with capital structure.
The tradeoff between debt cost and equity cost is therefore relevant. At this level, it is worth
mentioning that the interest rate is the basis for calculating the cost of capital. Then, it will
be useful for a firm to consider the effect of interest rate on some key financial metrics such
as the economic value added [23] and the net present value [24]. These two metrics are
widely affected by the interest rate and affect consequently the cost of capital. Moreover,
solving the win-win puzzle is important when dealing with ESG disclosure. In attempting
to solve the win-win puzzle, CEOs have to answer the question of what opportunities and
threats are involved in ESG disclosure [25]. A cost–benefit analysis calculating the expected
net present value of the future cash flow and the effect on the economic value added would
likely be appropriate in making this decision [26,27]. Thus, the economic value added
and the net present value as financial metrics fit well when dealing with the firm risk and
ESG disclosure.

Research on the CSR disclosure–firm risk nexus has recently received considerable
attention from finance and management practitioners [28,29]. Nowadays, companies do
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not have to focus exclusively on maximizing wealth for shareholders, but they also should
take into consideration the well-being of all stakeholders to avoid external pressure. CSR
disclosure has therefore superseded its role as an indicator of a company’s commitment to
environmental, social, and governance issues to gain investors’ trust. The aim is to reduce
uncertainty and firm risk. The new wave of corporate sustainability awareness allowed
investors to question which CSR disclosure attributes have the most impactful effect on firm
risk. According to the risk mitigation view, initiatives enhancing CSR disclosure reduce
firm risk.

Previous studies [30] have shown that CSR disclosure became a signaling tool for
investors and acted as a transparency mechanism to diminish information asymmetry.
Therefore, CSR has relevant implications for the equity and bond markets.

For the equity market, motivated by firms’ CSR disclosure, investors engage in a
favorable evaluation of the financial market [31]. More specifically, a high level of CSR
disclosure leads to a higher level of firm value, profitability, growth, and sales from one side
and lower idiosyncratic risk from another side [32]. In this line of thought, ESG disclosure
is well perceived by investors as a sign of a good reputation in the equity market, inducing
lower risk or perceived risk by investors, reducing the firm’s actual financial risk [33].

For the bond market, firms with higher CSR disclosure are rewarded with lower bank
costs [34–36] since it is negatively associated with information asymmetry [37]. Moreover,
CSR disclosure positively correlates with credit ratings [38]. Accordingly, CSR reporting can
significantly reduce perceived financial distress and consequently improve credit ratings.

Litigation risks are another form of risk that firms could lessen through CSR disclosure.
Firms with a high CSR disclosure policy face lower total risk, consisting of both market
risk and firm-specific risk, caused by low sensitivity to governmental sanctions [39]. Banks
would also want to lend money to a firm having higher CSR disclosure since it is negatively
associated with information asymmetry.

According to the above arguments, CSR disclosure as a risk mitigator closely relates
to the cost of capital. However, today, CSR disclosure is becoming institutionalized with its
own rules, norms, and beliefs about what companies should or should not disclose. This is
happening at three levels: at the organizational level, across sectors, and organizational
domains [40]. Reciprocal and reinforcing effects can be observed at each of these levels.
Both the industry and the organizational domains can influence firms. Moreover, as firms
evolve, their activities have consequences on the rules, norms, and beliefs of the industry
and organizational domains to which they belong [40]. We argue that a dynamic process
occurs in the CSR disclosure activities of companies to maintain a reputation at this level
which in turn affects the level of corporate risk differently. Furthermore, the positioning of
the company against its competitors has led to a slow ratchet effect. The actions of other
companies lead to a gradual raising of company expectations over time, resulting in “CSR
creep”. Companies can no longer stagnate in terms of CSR disclosure, especially since it is
seen as a means to guarantee their legitimacy [41]. Finally, the glocal drivers of CSR (like
environmental conditions, socio-cultural issues, technology users, and political rights) are
highly relevant to explaining the dynamics of CSR disclosure [42]. These drivers change
over time because of the nature of the behavior (active or passive) of leaders and the power
structure in society. This leads us to believe that there is no status quo for CSR disclosure.

2.1. Environmental Disclosure and Firm Risk

Environmental disclosure reports on many issues related to the company’s impact on
its natural living and non-living environment (including air, land, and water). It addresses
many issues representing a company’s commitment and effectiveness towards reducing
environmental emissions, supporting research and development of eco-efficient products
or services, and achieving an efficient use of natural resources in its production process [43].
Firms with good environmental disclosure policies tend to reduce the probability of lawsuits
against them from regulators or NGOs and support fewer ecological fines and litigation
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costs. These saved funds would be strategically converted into potential investment
opportunities [44].

First, Freeman [45] states that through CSR commitment, firms might assimilate eco-
nomic achievements with social, environmental, and ethical commitments. Stakeholder
theory encourages environmental disclosure, since by addressing issues about, for example,
CO2 emissions, the amount of waste, the use of nuclear energy, the amount of environ-
mental R&D expenditures, total water withdrawal, and environmental supply chain, firms
would build long-term trust with all their stakeholders, which would help in creating a
basis for a sustainable business model and an environment where companies would be
ethical and profitably evolve with fewer conflicts of interest between stakeholders. In
addition, with greater compliance to environmental regulations and the credibility of the
reporting mechanisms, firms would enhance their stakeholders’ engagement and reduce
the information asymmetry and ultimately agency costs. Therefore, and bearing on stake-
holder theory, environmental disclosure is associated with a convenient and meaningful
way with which firms develop their relationships with different groups of stakeholders,
which contributes to reducing their risk [45,46].

Second, based on signaling theory, several companies have decided to report environ-
mental information to receive good reactions from investors who perceive this engagement
as a “good signal”. In this line of thought, much environmental information can be hidden
by firms (such as CO2 emissions, energy consumption, and energy efficiency policy) to
avoid the negative reactions of investors. Therefore, and according to signaling theory,
there are different measures to be taken to reduce information opacity. These actions could
take the form of a premium that the agent would offer to the company to disclose hidden
attributes through signals. In this regard, firms with good environmental disclosure policies
would use reports to convey a positive signal and act as “good citizens” [47]. Credibility
and inimitability attributes stated in signaling theory have a fundamental role in consider-
ing environmental disclosure as a signaling tool since firms would benefit from a positive
valuation from all stakeholders. Meanwhile, firms with poor environmental disclosure
policies would be punished by their stakeholders. The latter would support more social
and fiduciary costs and consequently access to capital is more expensive and therefore the
cost of capital is high.

As for legitimacy theory, good environmental disclosure provides a favorable op-
portunity for companies facing global campaigns criticizing their operations. Therefore,
environmental disclosure may be perceived as a mechanism for repairing or maintaining
legitimacy, which in return will increase profitability in the long run and reduce firm
risk [25].

However, from an opposite point of view, the extent of the disclosure may vary
depending on society’s perception of companies’ products (non-sinful or sinful such as
tobacco and alcohol) [48]. In this line of thought, facing environmental scrutiny, “sinful”
companies (persecuted companies) tend to increase their environmental disclosure by
reporting positive information about their environmental engagements to offset the nega-
tive consequences of the scrutiny [49]. In this regard, managers may use environmental
disclosure as a cover tool to hide their unethical reporting activities or to respond to their
narcissistic behavior [50].

Environmental disclosure in this case does not satisfy stakeholders, thus increasing
firm risk and subsequently the cost of capital. This argument is attributed to the authors
of [51,52], who argued that engaging in CSR activities would be a threat to the foundations
of a free society. Social disclosure and especially environmental issues should be dealt with
by the government. This highlights the divergence between both shareholder theory and
environmental disclosure objectives.

Finally, the effect of regulatory pressures and the role of image tend to amplify expec-
tations about environmental disclosure over time, resulting in a dynamic environmental
disclosure strategy to meet those expectations.
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Hypothesis 1a (H1a). Over time, corporate environmental disclosure increases the cost of capital.

Hypothesis 1b (H1b). Over time, corporate environmental disclosure decreases the cost of capital.

2.2. Social Disclosure and Firm Risk

Social disclosure represents “a company’s capacity to generate trust and loyalty with
its workforce, customers, and society [ . . . ]. It is a reflection of the company’s reputation
and the health of its license to operate” [43]. Social disclosure refers to customer safety,
the preservation of human rights, the maintenance of diversity and equal opportunity
in the workforce, high-quality working conditions, a healthy and safe workplace, and
training and development opportunities [8]. However, social disclosure does not respond
to companies’ moral obligations to report about this issue but to companies’ concerns with
sustainability. Social disclosure has become a judgmental criterion used by investors to
foresee companies’ prospects.

According to stakeholder theory, social disclosure remains a fundamental asset in
increasing firm competitiveness, since internal and external stakeholders have direct re-
lationships with firms, through social engagement. It enables the better anticipation of
firms’ overall risk and allows businesses to take advantage of the variability of social
expectations. Thus, the social disclosure of key factors, such as employee well-being and
enriched relationships with the community and especially between the firm and its capital
providers, can lead lending institutions and shareholders to better appreciate firm value,
building a long-term trust between these parties [53]. This would result in a low cost of
capital. Consequently, firms improving such relationships with their capital providers cre-
ate an intangible asset that supports their competitiveness and encourages their sustainable
financial performance [54–56], which decreases firm risk. Moreover, by focusing on all
stakeholders’ welfare, firms enhance their social disclosure by reporting information on
salient concerns for society such as fair-trade policies, the amount of donations, human
rights, flexible working schemes, and trade union representation. Thus, firms showcase
their credibility to their stakeholders and consequently gain attraction, leading to positive
evaluations by investors and cheaper capital access. In this regard, proponents of value cre-
ation achieved through the relationship between social disclosure and stakeholder theory
assume that such disclosure leads to a better firm image [57] and improved productivity
resulting from improved employers’ concern with the working environment [58,59]. This
will gradually be reflected in stock prices leading to positive future returns and therefore
less risk.

From the point of view of legitimacy theory, firms need to seek approval from commu-
nities. To do so, they align themselves with social values. This approval is fundamental
since it would ensure corporations’ existence and continuity. Then, noncompliance with
social expectations would be severely sanctioned by the community, which may even lead
to their failure [60]. Consequently, business continuity is guaranteed through good social
disclosure and without jeopardizing the values of the society in which it operates. In this
line of thought, achieving a better image through an enhancement of legitimacy holds the
promise of reducing the cost of capital.

However, according to agency theory, engaging in CSR disclosure leads to conflicts
between social and shareholders’ interests and may undermine the ethical principles
recognized in Friedman’s free-market economy [61,62] and which may lead to expensive
capital access. Therefore, any social contribution should be covered by the corporate tax,
meaning that shareholder theory prohibits the use of firm funds to engage in unprofitable
investments such as charitable projects or social disclosure practices.

The environmental dynamic is forcing companies to focus on key social disclosure
topics. Some companies are doing better than others in this dynamic environment [13]
because they consider social disclosure as a moving target.
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Hypothesis 2a (H2a). Over time, corporate social disclosure increases the cost of capital.

Hypothesis 2b (H2b). Over time, corporate social disclosure decreases the cost of capital.

2.3. Governance Disclosure and Firm Risk

Governance disclosure denotes a company’s systems and processes that intend to
ensure that the board of directors and executives act in the best interests of a company’s long-
term shareholders [50]. This type of disclosure bears on the best governance practices [43].
Thus, governance disclosure promotes transparency about firms’ engagements with all
their stakeholders. Achieving firm objectives is reflected in the value creation process since
stakeholder theory specifies that efficient stakeholder accountability leads to creating value
for all stakeholders. Consequently, governance disclosure would enhance firms’ financial
performance by mitigating risk and establishing strategic responses to pressure groups to
unfortunate events and consequently decreasing risk.

According to signaling theory [63], information asymmetry could exasperate con-
flicts between managers and shareholders. Governance disclosure then brings visibility
to stakeholders on firms’ wide-range commitments and effectiveness towards following
best-practice corporate governance principles, leading to a reduced firm risk. From a signal-
ing theory perspective, entrenched managers would convey positive signals to the market
through the governance disclosure of the effectiveness of board activities and functions as
well as the political involvement of the company, leading to higher investor confidence and
greater liquidity for securities and consequently covering suspicions of managers’ oppor-
tunistic behavior, which reduces the perception of firm risk [64]. Therefore, governance
disclosure is an essential contributor to firm risk since managers can mitigate information
asymmetry between the company and its stakeholders by disclosing information on board
structure and functions, executive compensation, and the political involvement of the com-
pany. Firms would then engage in governance disclosure if the benefits would outweigh
the associated costs. Therefore, it would be hard for firms with poor governance disclosure
to possibly mimic the operation.

From the point of view of legitimacy theory, governance disclosure is viewed as a
legitimacy technique in response to possible threats to a corporation’s reputation and
mainly a defensive tool against pressure groups. Then, corporations use such disclosure
to mitigate their specific problems, attenuate their risk, or protect their current reputation
from possible unethical allegations [65]. Therefore, governance disclosure leads firms to
slowly regain their legitimacy. Accordingly, the issue of legitimacy is crucial to explaining
the relationship between firm risk and governance disclosure. The strengths of firms with
good governance disclosure include their legitimacy, dense networks, and knowledge of
issues. These strengths can lead these firms to be more transparent, resulting in a low cost
of capital.

However, from an opposite point of view, the ethical and moral vision would be
used as a defensive shield against conflicts that could arise between the principal and
the agent. According to agency theory, other opponents of the governance disclosure–
risk relationship argue that governance disclosure may lead managers to reinforce their
opportunistic behavior and enhance their objectives. Therefore, managers use governance
disclosure practices unethically as a self-defense strategy. This supports the assumption that
agents would protect themselves from powerful stakeholders by committing to governance
disclosure, and paying attention to the latter requires decreasing stakeholders’ pressure.

It is worth noting that as corporate needs change over time, corporate and stakeholder
expectations for governance disclosure change as well, leading to a dynamic governance
disclosure strategy over time.

Hypothesis 3a (H3a). Over time, corporate governance disclosure increases the cost of capital.

Hypothesis 3b (H3b). Over time, corporate governance disclosure decreases the cost of capital.
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3. Sample Selection, Variable Measurement, and Empirical Methodology

3.1. Sample

We examined a sample of US firms listed on the S&P 500 observed from 2009 to 2019
initially. We excluded regulated firms as well as financial institutions (SIC codes between
4900 and 4999 and those between 6000 and 6999). Financial and accounting data were
downloaded from Thomson Reuters’s DataStream with some additional data that were
manually retrieved from the firms’ annual reports and different internet sites. For ESG
scores, data were obtained from the Bloomberg data set. After merging the latter databases
and due to missing observations, we retained a final sample of 430 firms observed from
2011 to 2019.

Industry classification was based on the Global Industry Classification Standard
(GICS), which is an industry taxonomy developed by Standard and Poor’s in 1999.

3.2. Variable Measurement
3.2.1. Dependent Variable: The Cost of Capital

The cost of capital (COK) is the expected return rate that market participants require to
attract funds to a particular investment [66]. COK is considered an opportunity cost since
it is incurred by any entity willing to invest against an alternative similar-risk-and-liquidity
investment [67]. In simpler terms, the cost of capital is the reward that an investor expects
to receive from a company in the future. Ref. [66] states that COK is a fundamental tool
in pricing risk and it can only be measured indirectly. The authors of [68] considered a
simple firm as a set of assets. These assets may be financed partly out of borrowed money
(debt) and partly by shareholders (equity financing). Both fund providers are considered
capital providers. The firm capital structure consists of debt capital and equity capital. Each
of these components has its own cost related to its respective risk. Capital is a key input
received by corporations; understandably, the more costly this input is, the harder it will be
for firms to generate profits regardless of the revenues they make.

Several authors have defined the cost of capital as the weighted average cost of capital
(COK), an average cost of both capital components, thus an average cost of ownership
interest and debt interest. From investors’ standpoints, El Mehdi [69] considers that
investors are generally risk-averse entities; consequently, they require a certain return that
depends on investment risk. Ibbotson et al., [67] states that COK represents investors’
expectations which are divided into two: a free risk rate which is mainly assimilated to
government bonds and a risk premium which is a return required by an investor for a
perceived level of risk.

We follow previous research [21,44] and estimate the firm cost of capital through the
weighted average cost of capital model, presented by [68] as follows:

COK = COE × Equity
Debt + Equity

+ COD × Debt
Debt + Equity

× (1 − t)

where:

COK: the cost of capital estimated through the weighted average cost of capital model.
COE: the cost of equity.
COD: the cost of debt.
Equity: the market value of firm equity.
Debt: the market value of firm debt.
t: the effective corporate tax rate.

3.2.2. Independent Variable: ESG Disclosure

Empirically, to measure ESG disclosure, we use a panel dataset with environmental,
social, and governance (ESG) disclosure scores obtained from the Bloomberg database.
Bloomberg rates a firm’s ESG disclosure level [8,70,71]. The scores assess companies’ CSR

268



Sustainability 2022, 14, 9237

disclosures of their environmental, social, and governance activities. Each activity is given
a score from 0 to 100 so that the score increases with an increase in disclosed information.

The environmental score (E) addresses many issues intrinsic to the business en-
vironment and the relationship between the business and society (CO2 emissions, en-
ergy consumption, energy efficiency policy, total waste, and emissions reduction policy).
The environmental disclosure score (E) is used as a measure of environment-oriented
CSR disclosure.

The social score (S) captures sensitive and salient concerns for society such as human
rights, social equity, consumer safety, relationship with the community, etc. The social
disclosure score (S) is used as a measure of social-oriented CSR disclosure.

Finally, the governance score (G) captures practices that do not primarily affect the
public and take place primarily within the company. The governance disclosure score is
used because it reflects information such as board diversity, anti-competitive practices,
corruption within the company, cumulative voting, executive compensation, shareholders’
rights, takeover defense, and staggered boards. The governance disclosure score (G) is
used as a measure of governance-oriented CSR disclosure.

In this study, we examine the effect of CSR disclosure through each ESG individual
dimension on the cost of capital.

We follow the methodology of both [14] and [72] and transform each ESG disclosure
score into indicator variables (0, 1) (environmental Score (ENV_SC), social score (SOC_SC),
and governance score (GOV_SC)). We first calculate the median of each disclosure score
every year, then we give the value of one if firm has a disclosure score higher than the
median and zero otherwise. This methodology has two advantages [14]. It mitigates bias in
data coding, and it is more suitable for a large sample which is beneficial in our case since
Bloomberg’s ESG scores presented several missing values for the firms listed on the S&P
500 during the 2011 to 2019 period.

3.3. Control Variables

To control for company characteristics that are expected to have a direct or an indirect
impact on the cost of capital and for firm risk profile, our review of the cost of capital
literature suggests that five factors are most likely to affect the cost of capital. The following
factors are used in our study.

The first is financial leverage (LVRG) measured by “the ratio of long-term debt to
total assets”. It represents a source of funding that a corporation needs to ensure its
continuity. We include leverage in the model for two reasons. First, increasing leverage
is the result of additional scrutiny from financial institutions, which affects the cost of
capital [73]. Second, leverage has a direct impact on the cost of capital since it relates to
financial distress [68]. Therefore, high leverage is expected to relate to a higher cost of
capital. Previous studies [21,33,44,74,75] have shown that leverage positively relates to the
cost of capital.

The second is firm size (SIZE) measured by the “logarithm of total assets”. Previous
studies [14,33,44,72] have shown that firm size has a negative and significant impact on
COK; small firms are perceived as riskier than their larger peers. Large firms attract more
media and analyst coverage [76], which could mitigate information asymmetry risk since
they dispose of more information to disclose than their smaller peers [77].

The third is firm profitability (PROFI), which is considered a key determinant of future
investment. Then, higher expected profitability will lessen frictions the firm faces in the
market. We include return on assets approximated by the ratio “operating income before
depreciation divided by total assets”. Firms with a high return on assets enjoy a low cost of
capital [78].

The fourth is information asymmetry and agency conflicts. Information asymmetry
(INF_ASY) is approximated by the market-to-book ratio measured by the market value of
equity/the book value of equity. This ratio depends on the extent to which a firm’s returns
on existing assets and expected future investments exceed its required rate of return on
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equity [79]. We argue that the larger the MB ratio is, the larger information asymmetry
between the market and the firm [79]. Firms with a high market-to-book ratio have a higher
cost of capital [14]. Agency conflicts are measured by free cash flows (FCF), approximated
by the ratio “[operating income before depreciation − interest expense − total taxes −
dividends]/total assets” [79,80]. As indicated in the literature, a higher proportion of free
cash flows can lead to agency conflicts between managers and shareholders [79–82]. We
expect a positive relationship between firms’ free cash flows and their costs of capital.

Finally, firm age (FIRM_AGE) was also added to the research model because, as
predicted by firm lifecycle theory, the cost of capital tends to fall for older firms [83]. We
expect a negative relationship between the firm age and the cost of capital

Table 1 summarizes the measurements of variables, their definitions, and their ex-
pected signs.

Table 1. Variables’ definitions.

Variables Definition Expected Sign Measurements

COK Cost of capital The weighted average cost of capital

ENV_SC Environmental disclosure +/−
Equal to 1 if the firm disclosure score is higher than

the median score for the current year, and zero
otherwise

SOC_SC Social disclosure +/−
GOV_SC Governance disclosure +/−

LVRG Financial leverage + Long-term debt/total assets

SIZE Size − The logarithm of total assets

PROFI Firm’s return on assets − Operation income before depreciation/total assets

INF_ASY Market to book ratio + The market value of equity/the book value of equity

FCF Free cash flows + (Operating income before depreciation − interest
expense − total taxes − dividends)/total assets

FIRM_AGE Firm age − Years since the company’s incorporation date

3.4. Empirical Methodology

Our empirical methodology aims at checking the above hypotheses and whether CSR
disclosure leads to cheaper capital access or not over time. Thus, we examine the effect
of each of the three main dimensions of ESG disclosure on the cost of capital. We run the
following regressions:

COKi,t = β0 + β1ENV_SCi,t + CONTROL VARIABLES + YEARS + INDUSTRIES+ εi,t. (1)

COKi,t = β0 + β1SOC_SCi,t + CONTROL VARIABLES + YEARS + INDUSTRIES+ εi,t. (2)

COKi,t = β0 + β1GOV_SCi,t + CONTROL VARIABLES + YEARS + INDUSTRIES+ εi,t. (3)

We use panel data methodology in our analysis. Indeed, unlike pooled regression, which ne-
glects the time dimension and treats the data as cross-sectional by pooling across years [84],
panel data models test group (individual-specific) effects, time effects, or both to deal with
heterogeneity or individual effects that may or may be unobserved [85,86].

Furthermore, the panel data approach has several advantages over the analysis of
individual time series or cross-sectional data. It gives more information with less collinearity
among the variables, more degrees of freedom, and more efficiency, and it can control for
individual heterogeneity [87,88]. Both fixed and random effects estimators were applied
and distinguished on the basis of the Hausman test, which suggested that the random
effects specification was more appropriate.
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4. Empirical Results

4.1. Descriptive Statistics

Table 2 reports the descriptive statistics. First, the mean of the cost of capital (COK) is
0.076. The results of the ESG scores show that American firms seem to be more focused on
environmental disclosure (61.3% of firms exceed the industry median ENV_SC), followed
by governance disclosure (half of the firms exceed the industry median GOV_SC) and then
social disclosure (31.3% of firms exceed the industry median SOC_SC).

Table 2. Descriptive statistics.

Variables Mean Std. Dev. Min Max

COK 0.076 0.401 0 1
ENV_SC 0.613 0.202 0 1
SOC_SC 0.313 0.202 0.002 0.689
GOV_SC 0.505 0.613 0 1

LVRG 0.264 0.18 0 0.878
SIZE 7.616 1.434 3.655 15.62

PROFI 0.076 0.072 −0.614 0.721
INF_ASY 1.931 76.68 0.314 15.438

FCF 0.107 0.073 −0.492 0.684
FIRM_AGE 81.03 55.64 8 224

For the control variables, shows that the average firm year in our sample has a financial
leverage (LVRG) of 0.264, a firm size (SIZE) of 7.616, a return on assets (PROFI) of 7.6%, a
market-to-book ratio (INF_ASY) of 1.931, a free cash flow (FCF) of 0.107, and a firm age
(Firm_AGE) of 81.03.

4.2. Multivariate Analysis: Impact of ESG Disclosure on the Cost of Capital

We examine the impact of the individual dimension of CSR disclosure on COK. Panels
(A), (B), and (C) of Table 3 summarize the effect of ENV_SC, SOC_SC, and GOV_SC on
COK, respectively. For the effect of each dimension of ESG disclosure, the effect of the
social dimension is the most important effect. The increase in the cost of capital is mostly
explained by this dimension. By attributing a rank to the effect of each of the CSR disclosure
dimensions on the cost of capital, the social dimension would be in the lead, followed by the
governance dimension and then the environmental dimension, which has little influence.

Table 3. Regression results of ESG disclosure and cost of capital.

Panel A: COK–environmental disclosure relationship

Time period

2011–2014 2011–2015 2011–2016 2011–2017 2011–2018 2011–2019

ENV_SC −0.06 *** −0.0431 *** −0.046 ** −0.057 * 0.027 0.053
LVRG 0.043 ** 0.044 ** 0.041 *** 0.033 0.021 *** 0.067 ***
SIZE −0.022 *** −0.021 *** −0.011 *** −0.012 *** 0.024 *** −0.014 ***

PROFI −0.007 *** −0.003 −0.002 *** −0.003 *** −0.024 *** −0.006 ***
INF_ASY 0.015 ** 0.021 0.021 0.004 0.02 0.003

FCF 0.021 ** 0.014 ** 0.014 0.011 0.05 *** 0.022
FIRM_AGE −0.02 −0.013 −0.013 −0.012 ** −0.049 *** −0.023 ***
Industry FE YES YES YES YES YES YES

Year FE YES YES YES YES YES YES
R-squared 0.185 0.177 0.196 0.209 0.311 0.326

Number of Observations 1701 2133 2569 3002 3429 3851
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Table 3. Cont.

Panel B: COK–social disclosure relationship

Time period

2011–2014 2011–2015 2011–2016 2011–2017 2011–2018 2011–2019

SOC_SC 0.061 * 0.034 ** 0.041 ** 0.03 ** 0.044 *** 0.05 ***
LVRG 0.044 0.041 ** 0.045 ** 0.049 * 0.068 0.074
SIZE −0.001 ** −0.001 ** −0.002 ** −0.003 *** −0.004 *** −0.005 ***

PROFI −0.013 *** −0.006 *** −0.011 *** −0.018 *** −0.044 *** −0.036 ***
INF_ASY 0.014 *** 0.02 *** 0.002 *** 0.002 *** 0.003 0.023

FCF −0.014 −0.007 −0.01 −0.016 −0.044 −0.036
FIRM_AGE −0.007 −0.003 −0.001 −0.009 ** −0.006 ** −0.011 **
Industry FE YES YES YES YES YES YES

Year FE YES YES YES YES YES YES
R-squared 0.144 0.165 0.184 0.211 0.259 0.363

Number of Observations 1701 2133 2569 3002 3429 3851

Panel C: COK–governance disclosure relationship

Time period

2011–2014 2011–2015 2011–2016 2011–2017 2011–2018 2011–2019

GOV_SC −0.073 * −0.055 * 0.072 ** 0.074 *** 0.074 *** 0.073 ***
LVRG 0.053 *** 0.045 *** 0.043 0.05 0.067 0.074
SIZE −0.002 ** −0.001 ** −0.003 ** −0.003 *** −0.004 *** −0.005 ***

PROFI −0.003 * −0.004 * −0.001 ** −0.007 *** −0.005 *** −0.011 ***
INF_ASY −0.008 −0.002 −0.006 −0.007 −0.009 −0.016

FCF −0.02 *** −0.009 *** 0.039 *** −0.017 *** −0.039 *** −0.036 ***
FIRM_AGE −0.024 -0.013 −0.042 −0.014 *** −0.042 ** −0.034
Industry FE YES YES YES YES YES YES

Year FE YES YES YES YES YES YES
R-squared 0.159 0.155 0.196 0.206 0.355 0.361

Number of Observations 1701 2133 2569 3002 3429 3851

*** p < 0.01, ** p < 0.05, * p < 0.1.

Table 3 Panel A reports the main results of the OLS regression of the COK-ENV_SC
relationship. We note that only in the first four columns of Table 3 (Panel A), the coeffi-
cient of environmental disclosure is negative. However, in the subsequent columns, the
coefficient becomes statistically insignificant. This leads us to reject hypotheses H1a and
H1b. Our estimations are very interesting since they put in evidence that the effect of
environmental disclosure on firm risk changes over time. Legitimacy theory explains our
results for the first four windows of years. There is a huge appeal from stakeholders and
a positive reaction from the financial market for green products and environmental prac-
tices. This ecological commitment would then be translated into a competitive advantage
since managers would use environmental disclosure to convey a proactive environmental
image to maintain or increase the legitimacy of their firms. Therefore, given the growing
stakeholder interest and media focus on environmental activities, it represents the perfect
opportunity for CEOs to build a strong positive picture for stakeholders and society. The
CEO, therefore, incites the firm into engaging in environmental disclosure. Such disclosure
is a good way of increasing the legitimacy of the firm and consequently decreasing firm risk.
Moreover, in the last decade, the request of investors to disclose environmental information
(climate change, green environment, etc.) has become more pronounced. This awareness
has been translated by a new environmental regulatory disclosure framework in the United
States. More precisely, in 2010 the SEC issued guidance to help firms to assess the effect
of their mandatory disclosure on climate change. Moreover, in 2011 the Environmental
Protection Agency (EPA) issued requirements for disclosing some environmental activities.
Consequently, firms have complied with this requirement and thus have gained the trust of
stakeholders [50], especially equity capital providers and debtholders, leading to a decrease
in the cost of capital. Thus, the compliance of most firms with these requirements could
neutralize the effect of environmental disclosure on firm risk during the last two windows
of years. Finally, with the improvement of consciousness on environmental issues and
disclosure for government, companies, and investors, we can conclude that environmental
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disclosure effect on firm risk changes over time. For the control variables, a positive effect
is observed for financial leverage in almost all sub-periods except 2011–2017. However,
a negative effect is observed over time for PROFI and firm size. Information asymmetry
(INF_ASY) is significant only for the 2011–2014 period. Free cash flow exerts a positive
effect on the cost of capital during the 2011–2014, 2011–2015, and 2011–2018 periods. Fi-
nally, a negative effect is observed for firm age during the 2011–2017, 2011–2018, and
2011–2019 periods.

Hypothesis 2a (2b) predicts that the social disclosure coefficient will initially be positive
(negative) and increasingly positive (negative). Results are reported in Table 3 Panel B.
We note a significant effect on firm risk for sub-periods starting with the first period,
2011–2014, with a more significant effect in the two last periods. Over time, social disclosure
becomes increasingly more favorable for increasing firm risk, which lends support to H2a.
Although in the US there is a limited number of mandated requirements for corporate
social disclosure, the California Transparency in Supply Chains Act of 2010 (CTSCA) is one
among these requirements intended for manufacturing and retail firms doing business in
California (with worldwide sales over $100 million) and having to address issues related
to slavery and human trafficking issues in corporate supply chains. This act took effect
on 1 January 2012. Although this act is specific for some firms, it has generated a great
deal of awareness about social disclosure among investors and the stakeholders of other
sectors. Even though this wave of awareness is increasing, the costs–benefits trade-off of
disclosing social information explains our results. Thus, some firms’ huge recourse to bank
financing somehow calls off the role of social disclosure and therefore increases firm risk.
Our results are in line with the assumptions of agency theory. This leads us to conclude
that the more the companies improve their social disclosure, the less likely they attract
debtholders and equity capital providers, thus increasing the cost of the capital over time.
From 2018, we observe the strengthening effect of social disclosure on the cost of capital;
a more significant relationship is observed. The main reason that explains this result is
that social disclosure has evolved over time. To reduce the cost of capital, firms have to
go beyond social disclosure by focusing on the glocal drivers of CSR as presented in the
theoretical framework. For the control variables, financial leverage has a positive effect on
firm risk during the 2011–2015, 2011–2016 and 2011–2017 periods. The effect of firm size is
negative and more pronounced over time. Our results show also that there is a negative
and significant relationship between the firm’s accounting performance (PROFI) and the
cost of capital, but in this case, the effect remains stable over time. The coefficient of the
market-to-book ratio is significant only for the first four windows of years. However, the
free cash flow variable is not significant for all columns of Panel B of Table 3. The effect of
firm age remains almost the same as in the regression of environmental disclosure: negative
and significant for the last three windows of years.

Turning now to the governance disclosure effect, our results (Table 3 Panel C) show a
negative and significant effect on firm risk for the first two windows of years. These results
are significantly different from those of the subsequent sub-periods. We see that until
2015, the governance disclosure coefficient is still negative, and the negative coefficient
in the first two sub-periods becomes positive starting from the 2011–2016 period, which
supports. H3a More precisely, until 2015, governance disclosure decreases firm risk. From
2016, we observe an opposite effect: the firm risk increases. Our estimations are very
interesting since they put in evidence that the effect of governance disclosure on firm risk
changes over time. Following the SEC disclosure rules on diversity and other governance
matters, firms’ governance practices converge quickly to such requirements. Thus, firms
move from the first level of compliance to a higher level in few years. As observed in
our study, until 2015, the enhancement of governance disclosure decreased the cost of
capital. Consequently, governance disclosure is a relevant issue for the key stakeholders.
Beyond this period, an opposite effect is observed. This result is mainly explained by
downturns in governance reforms during the last years. Thus, as firms comply with the
previous requirement, the key stakeholders (debtholders and equity capital providers)
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are not sensitive to the enhancement of governance disclosure when negotiating the cost
of their funds. Overall, our results highlight the dynamicity of governance disclosure
over time. For the control variables, our results show that the coefficient of the financial
LVRG variable is significant only during the two first windows of years: there is a positive
relationship between the company’s leverage and cost of capital during the 2011–2014 and
2011–2015 periods. The effect of firm size is negative and more pronounced over time.
Our results show that there is a negative and significant relationship between the firm’s
accounting performance (PROFI) and the cost of capital, and this effect becomes more
favorable over time. The coefficients of the market-to-book ratio are not significant over
time. The negative coefficient of the free cash flow (FCF) variable over time denies the
assumption that firms having a high proportion of FCF would be exposed to more conflicts
of interest and hence higher incentives for managers to engage in opportunistic behavior,
thus increasing cost of capital. Finally, the coefficient of firm age is negative and significant
during the 2011–2017 and 2011–2018 periods.

We can conclude that over time, internally oriented CSR activities such as social and
governance disclosure exerts a more acute undesirable effect on firm risk than externally
oriented CSR activities such as environmental disclosure.

4.3. Robustness Checks

To ensure the robustness of our primary findings, several robustness tests are con-
ducted. One of the most prominent issues in related papers that deal with CSR disclosure
is endogeneity bias. First, for reverse causality in our regression equations, we examine the
impact of ESG score on the future cost of capital (Columns (1) to (3) of Table 4) by taking
the dependent variables at time (t + 1). Our findings based on regression reaffirm our main
findings. (We report results for the full sample period. In unreported results, we have also
rerun our specifications using the sub-periods.)

Table 4. Robustness check results: ESG disclosure and cost of capital.

COK t + 1 GMM

(1) (2) (3) (4) (5) (6)

ENV_SC −0.012 0.097
SOC_SC 0.023 ** 0.039 ***
GOV_SC 0.016 *** 0.074 ***

LVRG 0.072 0.064 0.074 0.051 0.02 0.053
SIZE 0.027 0.032 0.026 −0.004 0.004 −0.002

PROFI −0.016 *** −0.002 *** −0.014 *** −0.014 *** −0.006 ** −0.013 **
INF_ASY −0.036 *** −0.004 *** −0.044 *** −0.032 ** −0.019 * −0.032 **

FCF −0.012 * −0.006 * −0.047 * −0.026 −0.007 −0.025
FIRM_AGE 0.071 −0.013 * −0.045 −0.04 −0.007 −0.038 *

COKt-1 0.012 *** 0.023 *** 0.016 ***
Year FE YES YES YES YES YES YES

Industry FE YES YES YES YES YES YES
R-squared 0.326 0.311 0.209

Number of Observations 3429 3429 3429 3429 3429 3429
AR(2) p-value 0.455 0.326 0.232

Hansen Test p-value 0.265 0.881 0.987

*** p < 0.01, ** p < 0.05, * p < 0.1.

Second, to control the potential concerns regarding endogeneities, simultaneities, and
firm-specific heterogeneities in our main regressions, we employ the system Generalized
Method of Moments (GMM) in re-estimating our results. We report the results in Table 4
(Columns (4) to (6)). Our results meet the threshold of the standard tests for the system
GMM that AR (2) tests for second-order autocorrelation and Hansen tests for instrumental
validity. Furthermore, our findings in these models corroborate the main findings and
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highlight that our results are robust to potential spurious correlations that may arise from
heterogeneities or endogeneities.

5. Conclusions

The financial literature has examined the relationship between CSR disclosure and firm
risk. However, little attention has been given to the dynamic behavior of CSR disclosure.
Some studies show that CSR disclosure changes over time [13,22,30]. We try to fill in this
gap by investigating the impact of CSR disclosure on the cost of capital over time. To that
end, we examined a sample of 430 US firms belonging to the S&P 500 observed over 9 years,
from 2011 to 2019.

Like [22], we put in evidence that CSR disclosure effects change over time. More
specifically, [22] shows that the reactions to CSR scores are unfavorable during the first
few years of the study but over time become less and less unfavorable. In our study, the
empirical findings are generally in line with agency theory assumptions. Although we
have put in evidence that the reaction to CSR disclosure changes over time, the dynamic
effect of each dimension of CSR disclosure on the cost of capital is different. Over time,
the effect of social disclosure is more important. The effect of governance disclosure is
negative during the first two windows of years, but during the subsequent windows,
the effect becomes positive. Finally, the effect of environmental disclosure on the cost
of capital is observed during the first four windows of years. After that time span, no
significant effect is observed. This highlights the dynamic effect of each component of CSR
disclosure on the cost of capital. Our results are consistent with the stream of the literature
viewing firms as more reluctant to engage in social and governance practices because
they perceive them as a threat or a burden and because these two dimensions do not
decrease firm risk. Moreover, over time, debtholders and shareholders do not place enough
emphasis on social and governance activities (ESG) in assessing firm risk. Our results on
environmental disclosure are useful. Business managers have no incentives to enhance the
levels of environmental disclosure since the conformity of most firms to the Environmental
Protection Agency requirements (2011) attenuates the effect of this disclosure on firm risk
in the years following the adoption of these requirements. However, during the last year,
firms’ environmental disclosure was largely driven by political/social factors rather than
economic factors, leading managers to increase the levels of such disclosure. For economists,
a trade-off between the cost and the benefit of environmental disclosure is valuable over
time. Moreover, over the past years, disclosing environmental information has been more
costly than disclosing information on other dimensions (social and governance) [8]. For
academics, the environmental disclosure–firm risk relationship should be more at the
forefront by integrating factors that moderate this relationship such as green intellectual
capital, manager attributes, etc.

The implications of our results for the literature dealing with CSR disclosure and cost
of capital are both interesting and quite straightforward.

For the CSR disclosure literature, this study has several implications. First, our study
elucidates the dynamic of CSR disclosure. Second, it puts in evidence the flip side of CSR
disclosure. Finally, over time, CSR disclosure is not the best strategic decision taken to
reduce firm risk.

For the cost of capital literature, its assessment cannot be correctly achieved without
taking into consideration the impact of the three dimensions of CSR disclosure: the envi-
ronmental, the social, and the governance dimensions. Second, we add to the studies on
the cost of capital a new obstacle: social and governance disclosure.

The managerial implications of our study include the consideration of whether en-
hanced CSR disclosure is a good strategy for reducing risk over time, the need to focus on
low levels of the cost of capital when attempting to produce informative CSR disclosure
experiences and potentially distinct strategies for inducing stakeholder satisfaction and
especially shareholders’ and debtholders’ satisfaction. We have also identified some man-
agerial implications of our conceptualization and analysis that can be used by managers
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to review their strategies for improving CSR disclosure. Moreover, we stress that the
CSR disclosure strategy requires the support of the whole organization, not only of the
CEO. Finally, when establishing a CSR disclosure strategy, managers need to answer five
questions: To whom does the CSR disclosure strategy need to be conducted? What should
be done for key stakeholders such as equity capital providers and debtholders regarding
CSR disclosure? In what way it should be accomplished? How formalized should the
strategy be? Should the strategy be the same over time?

The findings from this study could also encourage further research and some manage-
rial solutions.

A further study is needed to provide the excuse to take the strategic action we already
thought was right regarding the level of CSR disclosure. In addition, more research is
needed, as our results suggest that some assessment should be made about the trade-off
between debt cost and equity cost. More precisely, it is interesting for future research
to study the separate effect of CSR disclosure on each component of the cost of capital.
Moreover, our results are important initial results that need to be replicated in other
countries in a different setting to strengthen their generalizability. Because we limited
our sample to 430 US firms listed on the S&P 500, it would be more interesting for future
research to extend the CSR disclosure–cost of capital relationship on a global sample,
including European markets and several emerging markets such as China, Brazil, Mexico,
and India where CSR practices are flourishing. Finally, it is interesting to study the effect of
CSR disclosure on the cost of capital during a turbulent period and especially during the
COVID-19 pandemic, as this crisis is unprecedented and firms were found to be vulnerable.

As for managerial solutions, strong but prudent CSR disclosure policies are required.
The role of equity capital providers and debtholders is to be more concerned over time.
More precisely, first, firms have to be more aware of CSR disclosure benefits and be updated
on new and better changes in such a policy. Second, a careful CSR disclosure strategy is
important to avoid a high firm risk. Thus, the proper planning of CSR disclosure engage-
ments may prevent a high cost of capital. Third, an adaptation of firms to stakeholders’
interests is crucial to gain their trust, but CSR disclosure does not have to play only a
self-defense strategy. Fourth, as we have identified some undesirable outcomes of CSR
disclosure activities on equity capital providers and debtholders, firms have to be more
cautious when adopting CSR disclosure strategies.

Regardless of our findings, this study has some limitations. Because of the lack of
good instruments, our findings may be biased and subject to variable omissions. This
study would have provided better results using the amount of analyst coverage as a control
variable, for instance.
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Abstract: While the effect of ownership structure on the level of cash holdings has been widely
examined, that of government ownership has been understudied. Using a generalized method
of moments (GMM) estimation on the panel data of 107 Jordanian firms listed on the Amman
Stock Exchange, this research adds to the limited literature on the relationship between government
ownership and the level of corporate cash holdings. Consistent with agency theory, the findings
reveal that firms with government ownership hold higher levels of cash and that such ownership
creates agency problems. Other types of ownership, namely individual, foreign, and block holders,
were found to be insignificant. The results provide an important implication for policy makers in
Jordan: in order to reduce agency problems associated with government ownership, the government
should revise its ownership policy and ensure it specifies clear purposes and expectations of business
ownership and how it intends to exercise its rights as owner.

Keywords: cash holdings; government ownership; generalized method of moments
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1. Introduction

To increase value, firms should not keep non-productive assets and should finance
their investments with the cheapest sources of funds. External sources, if available, are
thought to be more expensive than internal ones due to asymmetric information, transaction
costs, tax benefits, and the cost of financial distress. If capital markets were perfect, this
argument would be irrelevant, as there would be no uncertainty, information asymmetry,
transaction costs, nor financial constraints. Firms would lend and borrow at the same
interest rate, and the capital market would reflect all available information. If this were
the case, firms would have no incentive to finance nor to invest in the short term; hence,
working capital accounts would be unnecessary.

In the real world, however, issues of information asymmetry and transaction costs
must be addressed. While firms have a variety of options, Scherr [1] claims that those
including investment and financing through working capital accounts often provide a
significant advantage. He argues that when a company is faced with uncertainty about
its predicted future cash flows, it will incur significant costs if it has insufficient financial
reserves to cover expenses. To deal with this unpredictability and the expenses it may
entail, various techniques could be implemented, including working capital investment
or financing, such as maintaining a reserve of short-term cash balances above estimated
needs. Therefore, management of cash holdings and determination of the level of cash to
be held is vital for firms’ financial stability and success.

According to the Keynesian Liquidity Preference Theory [2], corporate economic
activity requires money or liquidity. Keynes described the three motives in the theory. First,
the transactions motive, which is driven by corporate decisions to favor liquidity for routine
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business transactions or daily expenses. Instead of struggling or borrowing, businesses
prefer to have liquidity to meet their short-term obligations. The second is the speculative
motive, which describes how companies intend to profit speculatively from fluctuations
in interest rates. It is believed that businesses may require more liquidity when interest
rates are low because they anticipate an increase in rates in the future and, as a result, they
retain cash. Finally, the precautionary demand motive, which represents the need to cover
unforeseen investment possibilities, contingencies, or unexpected expenditures.

Between the opportunity costs of lost investments when holding cash (i.e., a non-
earning asset) and the benefits of reducing the transaction costs of external funds and being
able to finance projects when necessary, firms vacillate with regard to the levels of cash
being held. To make matters more complicated, firms also need to deal with the expected
agency problems associated with the high levels of cash, because cash is vulnerable to
exploitation by managers [3]. Consequently, examining the factors that affect the level of
cash holdings and how cash holdings are used is inevitable.

In Jordan, cash holdings have been examined extensively. A stream of research has
examined the determinants of the levels of cash held by Jordanian firms; for example,
working capital management [4], directors’ ownership, organizational ownership and
foreign ownership [5], and disclosure quality [6]. Another stream has examined the effect
of cash holdings on firm value [7] and profitability [8]. However, the effect of government
ownership on the level of cash holdings has yet to be examined. Therefore, this research
intends to fill this gap.

Government ownership is expected to affect cash holdings in either of two ways. On
the one hand, it can provide a type of guarantee to the investing firm, especially if the
government, through this investment, has social or political goals, such as reducing the level
of unemployment or helping certain industries to thrive. Therefore, the government will not
allow such firms to fail, by providing capital directly or by serving as a guarantor to lending
banks or by relaxing taxes. Therefore, firms are less likely to face distress [9] and will have a
lower risk of default, lower capital costs, and hence lower cash holdings. On the other hand,
government ownership might provide protection to firm management, resulting in moral
hazards and managers who are not afraid of losing their job. In such a case, managers, and
government (who might have other priorities), will cause the firm’s value to fall and the
risk of default to increase, leading to higher capital costs and cash holdings. Moreover,
in this scenario, managers are also expected to hold higher levels of cash, because it is
less costly to exploit and subject to less market discipline. Consequently, we expect that
government ownership will affect the level of cash holdings of Jordanian firms.

Government ownership is important for several reasons. First, it is considered com-
mon in Middle Eastern countries [10]. Second, due to its power, the government is expected
to exercise higher intervention [11], which will affect the attitudes of top management.
Third, government owners are the only ones who are not solely concerned with profit
maximization [12,13]; rather, they have social and political priorities that will affect deci-
sions taken, which may create conflicts of interest with other owners. However, there is
limited research on the effect of government ownership on the level of cash holdings [14].
Hence, here we examine the effect of government ownership on the level of cash holdings
in Jordan.

The rationale for researching the Jordanian context is as follows. First, for many
market participants, it is critical to provide evidence on how government ownership affects
company cash holdings in the Jordanian market, namely the Amman Stock Exchange (ASE).
With more than 280 companies listed since its founding in 1999, the ASE is regarded as a rel-
atively high liquid market, with a market capitalization of roughly USD 26 billion, offering
diversified choices for portfolio investors. The results of this research provide important
insights into the effectiveness of government ownership in monitoring management and
agency problems. Therefore, the economic significance of this market drives the importance
of this research, which helps improve informational efficiency and sheds light on the factors
that investors should consider before making investment decisions on the ASE.

282



Sustainability 2022, 14, 11168

Second, the Jordanian government has been attempting to globalize the ASE to encour-
age foreign inflow. In a bid to increase the efficiency of the market, since the late nineties
the government has surrendered a large share of its equity ownership to the private sector.
Firms owned by the government used to suffer from administrative interference, little
autonomy, insufficient investment resources, and poorly constructed incentive systems;
therefore, privatization in Jordan was aimed at improving firm efficiency and improving
operational performance. However, the government still has ownership interests and
exercises delegated powers in more than 9% of the listed firms on the Amman Stock Ex-
change [15]; such firms have received limited attention in the research on cash holdings.
Furthermore, the Jordanian government is currently studying the privatization of certain
other firms [16]; this research could be of great importance for the government in evaluating
privatizing the remaining government ownership.

Consistent with the view that government ownership leads to ineffective monitoring
and agency problems, we found that it is positively related to corporate cash holdings.
The study contributes to the literature in several ways. First, we provide detailed analysis
of the effect of government ownership on the levels of cash held. This issue, despite the
dramatic recent increase in government intervention [17], has been little examined in the
literature [14] for both developed and developing countries. Second, by understanding
the effect of government investment on firms’ cash holdings, we provide implications for
various market players in Jordan. Third, we extend our analysis to ascertain why firms
hold more cash in the case of government ownership and use our empirical evidence to
gauge the theoretical explanation of Jordanian firms’ attitude to cash holdings. Fourth,
if the government of Jordan is to continue to own shares in those firms, it is advised to
act as a diligent and informed owner, but at arm’s length from management. Moreover,
the government is advised to rethink its ownership policy; the policy should set forth the
purposes of business ownership and the intended expectations of the owned firms by the
government. It should also specify how it will fulfil its rights as owner.

The remainder of the study is organized as follows. In Sections 2 and 3, we present
the theoretical background and a review of the literature, respectively, and develop our
hypothesis. Section 4 presents the methodology employed to address the research question,
while in Section 5, we provide the descriptive statistics and discuss the results. In Section 6,
we discuss why government ownership is associated with higher levels of cash, and finally
Section 7 presents the conclusion.

2. Government Ownership and the Agency Theory

According to agency theory, separation between owners (principals) and management
(agents) raises a risk that owners’ interests and management interests are not aligned, thus
a conflict of interests arise, and agency costs become inevitable [18,19]. Such costs result
from monitoring mechanisms employed to keep an eye on management and to rein in
their self-interested actions. Corporate governance tools such as ownership structures can
play a significant role in monitoring the opportunistic behavior of managers [20–23]. An
ownership structure can be used to keep an eye on and exert more control over key corpo-
rate decisions. By doing so, the agency problem might be alleviated, and organizational
activities might be directed toward the company’s interests rather than those of a certain
group [22–25]. This might eventually improve the performance of the business [24].

Different types of ownership include managerial, institutional, family, and government
ownership; among these, government ownership has aims that are distinct from those of
other groups. According to agency theory, government ownership may result in inefficient
governance and reduced managerial incentives [17]. As a result, corporate performance
could be less impressive than it would be for privately held businesses [26]. This is
supported by the claim that the government’s major ownership would divert funds away
from the business. Instead of focusing on business objectives, such as wealth maximization,
government ownership might direct resources toward achieving social and political goals,
particularly if the government, through this investment, has social or political goals such as
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lowering the unemployment rate, promoting certain industries, or supporting the ruling
party [9]. Furthermore, regardless of the company’s financial situation, government owners
are more likely to keep surplus staff or hire political supporters [17]. These ineffective
initiatives ultimately deprive minority shareholders of their resources and raise agency
costs, which have an adverse effect on business performance [21].

3. Literature Review and Hypothesis Development

According to Keynesian theory, firms value liquidity for three reasons: first, the
transaction motive, which facilitates the routine daily business transactions that meet
its short-term obligations without facing the risk of insolvency; second, to provide for
unforeseen expenditures and contingencies (as explained by the precaution motive); and
third, to save opportunity costs associated with lost investments in the case of insufficient
funds (a speculative motive), consistent with the pecking order and trade-off theories,
otherwise known as the financing friction hypothesis.

Pecking order theory expects firms with expensive external financing and higher
capital costs to depend on internal financing and to hold higher levels of cash, or vice-
versa [3]. In addition, trade-off theory consistently expects that firms with higher capital
costs will accrue more benefits from holding higher levels of cash, i.e., their optimal level
of cash is expected to be higher [27]. Second, managers might hold cash to exploit it for
personal interests, which is what the free cash flow theory expects; they will hold higher
levels of cash to increase the assets under their control and to reduce the need for external
financing, hence leading to less market discipline [28].

Studies on cash holdings provide support for the above-mentioned reasons. For
example, regarding the transaction motive, the objective of corporate cash holdings is to
ensure the liquidity levels required to meet short-term obligations, thus avoiding the risk
of insolvency and the cost of short-term borrowing. In the Jordanian context, this argument
is consistent with the findings of Shubita and Shubita [4]. With regard to the precautionary
motive, firms have been found to hold higher cash levels when faced with difficulties in
raising external capital [27] and by higher cash-flow uncertainty [29]. Al-Amarneh [30] and
Iskandrani et al. [31] found that firms in Jordan hold cash for precautionary reasons. In the
same vein, McLean [32] found that firms faced with higher R&D expenses increase their
cash holdings as a precaution. Firms in Jordan have been found to hold higher levels of
cash when they have higher growth opportunities [33,34], consistent with the speculative
motive. On the contrary, it has been found that firms hold more cash in case of higher
agency problems at the firm and country levels [32,35].

Government ownership, as previously explained, can affect the level of cash holding
through the predictions of Keynesian theory. Simply put, firms hold cash for speculation,
precaution, and transaction motives. If the government provides different kinds of support,
such as laxed taxes, direct finance of capital as part of its investment policy, or by guaran-
teeing firms will receive preferential loans [36,37], firms with government ownership will
have easier access to cash, and will therefore have less motive to hold it. This is consistent
with the expectations of the soft budget constraints theory [38], which expects that when a
government owns shares in a firm, it will provide different kinds of support, such as laxed
taxes and access to credit; moreover, in cases of financial distress, the government might
intervene to save the firm [39]. If this holds true, government-owned firms will make fewer
transactions and have fewer precautionary motives. As expected by pecking order and
trade-off theories, such firms will therefore hold less cash.

On the other hand, agency theory predicts that government ownership will increase
agency costs. Such costs are partly expected to rise because managers, under the pressure of
government, might serve political interests rather than those of shareholders. Moreover, the
managers in such firms are less subject to effective monitoring because, with the role played
by government and politicians, fewer owners will engage in such action [40,41]. In fact,
it has been found that state ownership increases agency problems because of ineffective
monitoring [11,42,43]. Research on the effect of government ownership on cash holdings
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has provided mixed results. Megginson et al. [44] found that it was negatively related to
cash holdings in China, while Abramov et al. [45] demonstrated that government-owned
firms increased their cash holdings to serve political interests. Chen et al. [14] argued that
government ownership is positively related to cash holdings. Based on the mixed empirical
and theoretical evidence, the following non-directional hypothesis is formulated:

Hypothesis 1 (H1). Government ownership is significantly related to the level of cash holdings of
Jordanian firms.

4. Data and Methodology

4.1. Data

The study employs a panel dataset for 107 Jordanian listed companies in the service
and industrial sectors covering the period 2009 to 2018. Financial data were gathered from
the official website of the Amman Stock Exchange (ASE). The operational measures of
the variables utilized in the analysis are shown in Table 1, and their summary statistics
and correlation matrix can be seen in Table 2. The average value of cash holdings is
16.1%; compared to other developing countries, this is considered to be high. For example,
Al-Najjar [46] reported an average CH of 5.6% for Brazil, Russia, India, and China over
the period 2002 to 2008. For the period 2007 to 2012, Maheshwari and Rao [47] reported
an average CH of 14.4% in India. This average is also high if compared to developed
countries; for example, it was 5.9% for a sample of UK-listed firms [48] and 10.19% for
Spanish firms [49].

The average value of the main independent variable, government ownership (Govt.),
is 7.5%. This is considered low compared to other developing countries, for example,
24.35% in Vietnam [52] and 25% in China [14]. However, it is still high compared to firms
in Kuwait, another Middle Eastern country, where government ownership is on average
3% [52,53]. Averages for other types of ownership, as in Table 1, are block-holders (Block)
at 63.7%, Individuals (Indiv) at 48%, and Foreigners (Foreign) at 19.2%. Cash flow from
operations (CFlow) is on average 6.1%, although some firms had negative operating cash
flows. Debt issues (DbtIssues) stood at 15.2%, meaning that Jordanian firms increase their
debt by 15% on average. SGr is 13.6%, indicating that, on average, firms increase sales by
approximately 14%. Finally, CapEx is on average of 24.7%, meaning that firms increase
their capital expenditure on average by 25%. The criterion of non-multicollinearity was
confirmed, and there was no evidence of multicollinearity among the variables in the
correlation coefficient matrix.

Table 1. Operational measures of the variables.

Variable Measurement References

Cash holdings (CH) (Cash + cash equivalent)/total assets at time t − 1. [34,49]
Sales growth (Sgr) Change in net sales/net sales at time t − 1. [49,50]

Debt issues (DbtIssues) Annual change in long-term debt/total assets at time t − 1. [35,50]
Cash flow (CFlow) Total internally generated funds/total assets at time t − 1. [34,50,51]

Block Holders
(Block) Percentage of non-management equity owners with more than 5% ownership [13,24]

Individuals
(Indiv) Percentage of shares held by individuals [7]

Government
(Govt) Percentage of shares held by the government [12–14]

Foreign
(Foreign) Percentage of shares held by foreign investors [13,17]

Capital expenditure (CapEx) Annual change in net fixed assets/total assets at time t − 1. [34,35]
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Table 2. Pair-wise correlation matrix and descriptive statistics.

Variable MEAN S.D. Obs CH SGr DbtIssues CFlow Block Indiv Govt Foreign CapEx

CH 0.161 0.378 1062 1.000
SGr 3.020 12.954 980 0.029 1.000

DbtIssues 0.152 0.411 843 0.264 *** 0.077 ** 1.000
CFlow 0.061 0.490 1075 0.322 *** −0.032 0.098 *** 1.000
Block 0.637 0.234 1086 0.006 0.013 0.055 −0.017 1.000
Indiv 0.480 0.299 1086 0.005 −0.059 * −0.080 ** −0.002 −0.433 ** 1.000
Govt 0.075 0.156 1086 0.124 *** 0.066 * 0.149 *** 0.056 ** 0.081 *** −0.355 ** 1.000

Foreign 0.192 0.246 1086 0.003 −0.004 −0.049 0.004 0.153 *** −0.301 ** −0.071 ** 1.000
CapEx 0.247 0.590 939 0.227 *** 0.076 ** 0.338 *** 0.209 *** 0.002 0.059 * 0.012 −0.004 1.000

*, **, and *** reflect significance at levels of 10%, 5% and 1%, respectively.

4.2. Methodology

According to Roodman [54], the generalized method of moments (GMM) is the most
appropriate econometric estimator for dynamic model estimation. The system-GMM
estimator is designed to accommodate a variety of data-generation assumptions and to
deal with the dynamic generating process, which occurs when lagged dependent variables
affect the dependent variable. It also manages the existence of unobserved heterogeneity
and takes into account unobserved time-invariant effects. Third, the endogeneity issue
caused by the explanatory factors is addressed by this methodology. Fourth, it is specially
developed to deal with panels that have many individuals and few time periods (large N
and small T), as well as to deal with the assumption that good instruments are available
internally based on the lags of the instrumented variables and are not available outside
the immediate dataset. Accordingly, to examine how government ownership affects the
level of cash holdings (the aim of this research), the analysis is based on the following
regression model:

CHi,t = β1CHi,t−1 +β2SGri,t + β3DbtIssuesi,t + β4CFlowi,t + β5Blocki,t
+β6Indivi,t + β7Govti,t + β8Foreigni,t + β9CapExi,t + fi + dt + εi,t

(1)

In order to control for corporate growth and investment demand, as discussed in
the accelerator theory, SGr has been added to the model, together with DbtIssues and
CFlow, which are used to control for trade-off and pecking order theories, and CapEx,
which is used to control for capital expenditures. The model also controls for firm-fixed
effects (fi) and year-fixed effects (dt). However, due to the lack of information in Jordanian
firms’ annual reports, we were unable to add equity issues and research and development
expenditure to the list of predictors.

Due to the study model’s dynamic structure and the endogeneity of its predictors, tra-
ditional least squares regressions produced somewhat inconsistent results. The association
between the lagged dependent variable and the unobservable fixed effects, as well as the en-
dogenous nature of the predictors, explain this inconsistency [55]. As a result, Arellano and
Bond [56] introduced the differenced-GMM estimator and took the initial difference to solve
this issue; nonetheless, this approach does not completely avoid the association between
the disturbances and the lagged dependent variable. To solve the endogeneity problem,
it is crucial to utilize instruments that are not correlated with the residuals, but with the
explanatory factors. However, as Blundell and Bond [57] and Alkhataybeh [50] point
out, in the presence of weak instruments, estimates of the difference-GMM are not totally
reliable because estimations tend to be downward biased (According to Alkhataybeh [50],
inconsistent difference-GMM estimates can be discovered if the coefficient of the lagged
dependent variable falls between OLS (upward-biased) and fixed-effect (downward-biased)
estimates, with being closer to the second).

Blundell and Bond [57] created the system GMM estimator, which involves a set of
the moment conditions for the differenced equation as well as for the equation in level
to improve the estimator. It is preferable to utilize one-step or two-step estimation while
using it. Homoscedastic errors are assumed in the one-step estimator, while heteroscedastic

286



Sustainability 2022, 14, 11168

ones are assumed in the two-step version. Flannery and Hankins [55] found that the
two-step estimator was asymptotically more efficient in this setting, but that its standard
error estimates were frequently biased downwards. As a result, the use of finite-sample
standard error correction is encouraged. This study therefore considers the use of finite
sample correction in the estimation of the two-step system-GMM. It should be emphasized
that the instruments employed for the level equation in this study are the lagged difference
and lagged level endogenous variables (dated t − 2 to t − 2) for the equation in difference.

5. Results and Discussion

The estimation results of the dynamic GMM model for the CH determinants are
shown in Table 3. The lagged dependent variable (cash) has a positive and significantly
different from zero coefficient, indicating that lagged cash levels positively influence
current cash levels. Sgr, a control for growth opportunities, is almost zero. According to
our results, sales growth does not have an impact on the level of CH. This is consistent
with previous research [48,58,59] Therefore, growth opportunities do not play an important
role in determining CH. This is inconsistent with the predictions of theories explaining
CH levels. As mentioned previously, the financial system in Jordan is bank oriented, and
government ownership also ensures preferential access to credit. Therefore, the opportunity
costs of lost investments and growth opportunities are less relevant in Jordan.

Table 3. Estimation results of the dynamic cash holding model.

One-Step GMM Two-Step GMM

CH CH

CHi,t−1 0.140 * 0.140 *
(0.080) (0.080)

Sgri,t −0.002 −0.002
(0.002) (0.002)

DbtIssuesi,t 0.063 * 0.064 *
(0.037) (0.037)

CFlowi,t 0.295 *** 0.294 ***
(0.112) (0.111)

Blocki,t 0.011 0.014
(0.181) (0.175)

Indivi,t 0.157 0.157
(0.135) (0.135)

Govti,t
0.605 ***
(0.210)

0.603 ***
(0.209)

Foreigni,t 0.150 0.148
(0.129) (0.130)

CapExi,t
0.082 *
(0.043)

0.082 *
(0.043)

Firm dummies Yes Yes
Year dummies Yes Yes

# of observations 625 625
# of firms 107 107

# of instruments 105 105

AR (1) −2.91
(p = 0.004)

−2.58
(p = 0.010)

AR (2) 1.07
(p = 0.285)

1.14
(p = 0.256)

Hansen-test 92.18
(p = 0.332)

92.18
(p = 0.332)

*, **, and *** indicate significance of the coefficients at levels of 10%, 5%, and 1%, respectively.

DbtIssues is found to be significantly and positively related to the level of CH, indicat-
ing that firms with new debt issues tend to hold more cash; this is in line with the findings
of Maheshwari and Rao [47] and with trade-off theory. Such theory expects that firms with
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higher debt levels will hold higher levels of cash because of the greater risk of bankruptcy.
Companies with insolvency problems and facing the risk of bankruptcy tend to hold more
cash [60] as a precaution. Therefore, such firms will raise more debt, if available, to increase
their cash reserves.

CFlow has a positive significant effect on CH; in other words, firms tend to hold more
cash when higher cash flows are in place, a finding that is consistent with free cash flow
and pecking order theory. The positive result is consistent with the works of Ozkan and
Ozkan [48] and Sher [51]. Capital expenditure (CapEx) is positively and statistically related
to the levels of cash holdings, which is consistent with Jinkar [61] and Jebran et al. [62].
Supporting trade-off theory, this indicates that with higher capital expenditure in place,
firms tend to hold higher levels of cash as a precaution in anticipation of investment
frictions and time lags.

Finally, regarding our main variable, government ownership (Govt) was found to be
significantly and positively associated with the levels of CH. Therefore, firms in Jordan
with more shares owned by the government tend to hold higher levels of cash. The result
is consistent with Gao et al. [63] and Chen et al. [14]. The results of the Arellano–Bond test
of autocorrelation and Hansen’s J-test for the validity of the used instruments confirm the
consistency of the one-step and two-step system-GMM estimates.

Robustness Tests and Results

To check the robustness of the main findings, we ran two alternative model specifica-
tions to investigate the impact of government ownership on corporate cash holdings. First,
following Tobin’s q theory, we considered an alternative controlling proxy for corporate
growth and investment demand; that is, the market to book ratio (MBR) instead of the SGr.
As presented in Table 4, the inclusion of this control verified the initial findings reported in
Table 3, despite the apparent slight variations in the coefficients’ magnitude. We continued
to find statistical effects of DbtIssues, CFlow, CapEx, and Govt on corporate cash holdings.

Table 4. Estimation results of the dynamic cash holding model (controlling for MBR).

Two-Step GMM Two-Step GMM

CH CH

CHi,t−1 0.149 * 0.149 *
(0.009) (0.087)

MBRi,t 0.009 0.008
(0.011) (0.011)

DbtIssuesi,t 0.100 ** 0.101 **
(0.040) (0.040)

CFlowi,t 0.334 *** 0.335 ***
(0.106) (0.103)

Blocki,t 0.214 0.211
(0.236) (0.230)

Indivi,t 0.260 0.263
(0.153) (0.155)

Govti,t
0.656 ***
(0.213)

0.657 ***
(0.213)

Foreigni,t 0.075 0.078
(0.122) (0.120)

CapExi,t
0.080 **
(0.039)

0.080 **
(0.040)

Firm dummies Yes Yes
Year dummies Yes Yes

# of observations 625 625
# of firms 107 107

# of instruments 105 105
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Table 4. Cont.

Two-Step GMM Two-Step GMM

CH CH

AR (1) −2.14
(p = 0.032)

−1.40
(p = 0.061)

AR (2) 1.40
(p = 0.162)

1.44
(p = 0.149)

Hansen-test 94.01
(p = 0.285)

94.01
(p = 0.285)

*, **, and *** indicate significance of the coefficients at levels of 10%, 5%, and 1%, respectively.

Second, the potential interaction effect of different types of ownership on corporate
cash holding was investigated. The inclusion of the ownership type interaction variables
shown in Table 5 does not demonstrate that these interactions boost the model’s explanatory
power or make a statistical contribution. Despite the slight changes in the magnitudes
of the coefficients, we continued to observe statistical effects of DbtIssues, CFlow, CapEx,
and Govt on corporate cash holdings, which is consistent with the initial findings shown
in Table 3.

Table 5. Estimation results of the dynamic cash holding model with ownership interactions.

Two-Step
GMM

Two-Step
GMM

Two-Step
GMM

Two-Step
GMM

Two-Step
GMM

Two-Step
GMM

CH CH CH CH CH CH

CHi,t−1 0.130 0.137 * 0.140 * 0.141 * 0.138 * 0.121
(0.081) (0.082) (0.080) (0.078) (0.062) (0.074)

Sgri,t −0.001 −0.002 −0.002 −0.002 −0.002 −0.002
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

DbtIssuesi,t 0.066 * 0.066 * 0.062 * 0.063 * 0.064 * 0.070 *
(0.038) (0.087) (0.036) (0.037) (0.036) (0.039)

CFlowi,t 0.294 *** 0.298 *** 0.295 ** 0.292 *** 0.296 *** 0.304 ***
(0.111) (0.001) (0.111) (0.108) (0.101) (0.098)

Blocki,t −0.053 0.005 0.137 0.016 0.030 0.103
(0.192) (0.179) (0.403) (0.188) (0.186) (0.555)

Indivi,t 0.153 0.167 0.308 0.173 0.151 0.274
(0.132) (0.133) (0.438) (0.172) (0.123) (0.489)

Govti,t
0.079

(1.074)
0.659 ***
(0.215)

0.591 **
(0.232)

0.612 **
(0.218)

0.600 **
(0.214)

0.281
(1.229)

Foreigni,t 0.153 0.184 0.140 0.164 0.249 0.705
(0.130) (0.143) (0.139) (0.186) (0.819) (1.135)

CapExi,t
0.085 **
(0.042)

0.083 *
(0.044)

0.081 **
(0.042)

0.082 *
(0.042)

0.084 *
(0.042)

0.086 *
(0.044)

Block × Govti,t
0.708

(1.416)
−0.537
(1.729)

Block × Foreigni,t
−0.713
(0.794)

−0.579
(1.282)

Block × Indivi,t
−0.212
(0.538)

−0.111
(0.638)

Indiv × Foreigni,t
−0.052
(0.308)

−0.174
(0.388)

Govt × Foreigni,t
−0.124
(1.021)

−1.027
(1.064)

Firm dummies Yes Yes Yes Yes Yes Yes
Year dummies Yes Yes Yes Yes Yes Yes

# of observations 625 625 625 625 625 625
# of firms 107 107 107 107 107 107

# of instruments 105 105 105 105 105 105
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Table 5. Cont.

Two-Step
GMM

Two-Step
GMM

Two-Step
GMM

Two-Step
GMM

Two-Step
GMM

Two-Step
GMM

CH CH CH CH CH CH

AR (1) −2.57
(p = 0.010)

−2.58
(p = 0.010)

−2.59
(p = 0.010)

−2.59
(p = 0.009)

−2.60
(p = 0.009)

−2.62
(p = 0.009)

AR (2) 1.16
(p = 0.248)

1.15
(p = 0.251)

1.20
(p = 0.230)

1.16
(p = 0.245)

1.14
(p = 0.253)

1.19
(p = 0.233)

Hansen-test 90.63
(p = 0.345)

91.93
(p = 0.311)

92.03
(p = 0.309)

94.33
(p = 0.253)

91.25
(p = 0.329)

89.25
(p = 0.274)

*, **, and *** indicate significance of the coefficients at levels of 10%, 5%, and 1%, respectively.

6. Why Do Jordanian Firms Hold Cash?

We continued to investigate why firms with government ownership in Jordan hold
more cash by following Gao et al. [63], examining whether they use cash for investments,
use capital expenditures as a proxy or for pay outs, or use dividends as a proxy. The results
are reported in Appendix A Table A1 for the former and Appendix A Table A2 for the latter.

Other types of ownership did not have an impact on the level of cash holdings and
were found to be statistically insignificant, which is very surprising due to the high average
stakes held by the owners. Government ownership is more salient to the levels of cash,
even when a high number of shares are held by other types of owners. In fact, a study by
Tayem [64] found that ownership (by the largest shareholder) had no effect on the level
of cash holdings in Jordan. It could be inferred that ownership structure as a governance
mechanism in Jordan is not effective, except for the government for political reasons.
However, this question will be left for future research.

According to our results, firms with higher levels of government ownership tend
to hold higher levels of cash. On the one hand, this could be attributed to the agency
problems associated with government ownership, as predicted by the free cash flow theory.
While government owners are more interested in political and social goals rather than
shareholder interests, the managers of such firms are more likely to be directed towards also
exploiting other shareholders’ interests [64]. The weakness of corporate governance and the
moral hazards associated with government ownership also need to be considered [65–67].
Therefore, in such an environment of weak internal monitoring, managers find it more
convenient to hold greater levels of cash and reduce the need for external financing and
their associated monitoring and scrutiny.

On the other hand, government-owned firms might use cash to make investments
in research and development, acquisitions, and capital expenditure or to pay dividends.
Therefore, we extend our analysis to examine why such firms hold higher levels of cash.
To further understand this question, we investigate the effect of government ownership
on the relationship between cash holdings and pay Not necessarily-out policies, and cash
holdings and investment decisions.

Specifically, we examine the interaction between government ownership and cash
holdings in investment decisions and pay-out policies. Capital expenditure is employed as
a proxy for investment policies, and dividends as a proxy for pay-out policies. We were
unable to examine other proxies, for example, research and development and acquisitions,
due to data unavailability.

As shown in Appendix A Table A1, the coefficient on Govt. × Ch is statistically
insignificant; therefore, according to the results, as government ownership increases, firms
are unlikely to increase capital expenditure. The coefficient on Govt × Ch, as shown
in Appendix A Table A2, is also insignificant, indicating that as government ownership
increases, firms are unlikely to use more cash to pay dividends.

The evidence suggests that, as government ownership increases, firms in Jordan do
not hoard higher levels of cash for investments nor for paying dividends. Alternatively,
we interpret our results to support the expectations of free cash flow theory, that higher
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government ownership is associated with more agency problems, which is consistent
with the work of Firth et al. [68] and Chen et al. [14]. As the most liquid asset, cash is
expected to be the first and most vulnerable to be exploited by management [3]; therefore,
in light of government political goals, the way firms manage their cash holdings can be
a clear measure of the existence of agency problems. Moreover, according to our results,
managers in Jordan are more likely to implement the convenience mechanism [68]; higher
cash holdings keep firms at a convenient and significant distance from market scrutiny, so
managers prefer the convenience of cash and hold higher levels of it.

Our results support the common understanding that government ownership suffers
from poorly structured governance and moral hazards. It was found to increase agency
problems, so it is recommended that government ownership policy is revised to clarify
its roles as an owner of firms and to set the objectives and expectations of its business
ownership to ensure that it acts as a diligent owner and maintains an arm’s length relation
with the client. Moreover, the Jordanian government is considering the privatization of
more listed firms in an attempt to enhance the performance of the capital market; the results
of this research provide support for this step to be evaluated.

7. Conclusions

The research has examined the effect of government ownership on the level of cash
holdings in 107 Jordanian listed firms covering the period 2009 to 2018. GMM was em-
ployed to investigate the main hypothesis. We provide evidence of the dynamic nature of
cash holdings; firms tend to adjust their cash to reach an optimal level. It was found that
capital expenditure and cash flow were positively and significantly associated with the
level of holdings. With regard to the hypothesis, the results support the explanation of the
free cash flow theory regarding the level of cash holdings. Agency costs in Jordanian firms
with government ownership are high; managers who are protected by the government
tend to hoard high levels of cash to serve political or their own interests.

The research provides implications for investors in Jordan. Prior to making investment
decisions in any firm, they are advised to consider its ownership structure, more specifi-
cally the level of government ownership. For example, in firms with higher government
ownership levels, investors should expect higher cash holdings, which are likely to be
used for non-profit maximization objectives. In addition, an implication for corporate
managers seeking to maximize the wealth of their principals (other than government) is to
find horizons that lead to increasing the value of the firm and to attracting potential new
investors who might be needed as a future means of finance.

The research is not without limitations. Due to the small sample size, we were unable
to examine the differences in the level of cash holdings between different groups of firms;
for example, dividend-paying and non-paying ones, and young and mature firms. In
addition, market researchers are particularly advised to consider the ineffectiveness of the
various types of ownership as a governance mechanism with regard to the level of cash
holdings. Finally, we would recommend that researchers consider agency cost proxies to
investigate the impact of agency conflict of corporate cash holdings.
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Appendix A

Table A1. Random Effects Logistic Regression Estimates.

Investment Decision (Increase CapEx)

Variable Coef Std Error p-Value

CHi,t−1 −0.402 0.861 0.640
Govt × Ch 10.728 12.354 0.385

Sgri,t 0.010 0.013 0.405
DbtIssuesi,t 1.512 * 0.799 0.058

CFlowi,t 1.889 ** 0.883 0.032
Blocki,t 0.192 0.735 0.793
Indivi,t 0.012 0.635 0.984
Govti,t 2.416 * 1.396 0.084

Table A1. Cont.

Investment Decision (Increase CapEx)

Variable Coef Std Error p-Value

Foreigni,t −0.915 0.725 0.207
Dividi,t 0.133 0.218 0.541

Industry dummy Yes
Year dummy Yes

# of firms 107
# of observations 788

Chi-Sq (21) 38.98 0.001
***, **, and * denote significance at levels of 1%, 5%, and 10%, respectively. Increase Capex: a dummy variable
equal to 1 if a firm increases capital expenditures in the following year.

Table A2. Random Effects Logistic Regression Estimates.

Pay-Out Policy (Increase Div)

Variable Coef Std Error p-Value

CHi,t−1 12.584 *** 2.903 0.000
Govt × Ch 7.622 56.293 0.892

Sgri,t 0.025 0.028 0.377
DbtIssuesi,t 0.109 1.010 0.913

CFlowi,t 1.916 * 1.049 0.068
Blocki,t −0.553 1.137 0.626
Indivi,t 1.037 0.948 0.274
Govti,t 5.206 ** 2.235 0.020

Foreigni,t 1.795 1.335 0.179
CapExi,t 2.650 1.639 0.106

Industry dummy Yes
Year dummy Yes

# of firms 107
# of observations 724

Chi-Sq (21) 35.23 0.008
***, **, and * denote significance at levels of 1%, 5%, and 10%, respectively. INCREASE DIV: a dummy variable
equal to 1 if a firm increases the sum of dividends in the following year.
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Abstract: In this research, we investigated the complex relationship between Islamic religious beliefs
and corporate social responsibility (CSR) attitudes and behaviour. We defined four aspects of
religiosity, four types of individual attitudes toward CSR, and five types of CSR behaviour. The
empirical analysis of the responses of 274 questionnaires showed that there is a very different picture
of the Islamic religiosity of the Egyptian managers, with low correlations between the cognitive,
intrinsic, extrinsic, and behavioural aspects of religiosity. The results show that there are significant
and negative impacts of Islamic religious beliefs on various types of CSR attitudes and behaviour.
The joint mediating role of attitudes toward CSR is almost non-existent and Islamic religious beliefs
exert a direct impact on CSR behaviour. Our findings offer important implications for CSR scholars
to use a multidimensional measure to assess the religious beliefs of managers and their impacts on
CSR attitudes. These findings also enhance business managers’ awareness of the interconnection of
religiosity and CSR.

Keywords: Islamic religiosity; individual responsibility; CSR; managers; Egypt

1. Introduction

Friedman [1] stated that with one that perceives the task of the corporate manager as
simply maximising profits for shareholders, being subject only to legal constrictions rather
than broader concerns for other stakeholders or society as a whole. The view that more
corporate social responsibility (CSR) than just shareholder-based performance indicators
needs to be taken into account, leads to at least three further questions: the first question
identifies which additional stakeholders might be seen as legitimate and accorded due
regard in the management of corporation, with Phillips [2] (p. 130), as one example,
discussing stakeholders and “non-stakeholders” (chapter 6), though the corporation is seen
as having an ethical obligation to even non-stakeholders “as humans”; the second question
is whether this broader responsibility should apply to all corporations or just certain ones,
for example, Looser and Wehrmeyer [3] address the motivations of large versus small
corporations; the third question considers how performance evaluation for other known
stakeholders should be measured and reported.

Extant CSR literature has mainly focused on corporate and organisational levels and
on the influence of both internal (e.g., managers and employees) and external stakeholders
(e.g., investors and customers) [4]. However, CSR, by its nature, is a construct that links
micro to macro levels [5]. As a result, CSR scholars have recently begun investigating CSR
at the micro-level, for example, the relationship between the religious beliefs of corporate
managers and their CSR [6–8]. Although the relationship between managers’ religious
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beliefs and CSR might seem clear, empirical studies have produced inconsistent and mixed
results [9,10].

Some CSR studies found no difference between religious and non-religious managers;
some established a negative impact of religious managers on CSR attitudes, whereas
others showed a positive impact [9,11]. Nevertheless, these conflicting and mixed results
agree that religious beliefs have a strong influence on workplace and personal values that
affect CSR attitudes and behaviour [9,12–14]. Both managers’ beliefs and personal values
are significant in shaping their managerial decisions and affect the values, beliefs, and
behaviour of their followers [12,15].

In our study, we intend to contribute to the extant literature by examining the impact
of religious beliefs on CSR attitudes and behaviour in addressing the three methodological
problems that Weaver and Agle [16] specify. First, although the existing literature aims to
theorise and measure religious beliefs as a one-dimensional concept of individual behaviour,
such as participating in worship activities [16,17], or cognitive components [18], we adopted
the Mazereeuw-van der Duijn Schouten et al. [9] classification of the different aspects of
religiosity as religiosity cannot be perceived as a single phenomenon.

Second, we intend to contribute to CSR research by assessing managers’ attitudes
toward CSR and their CSR behaviour [4,19]. Weaver and Agle [16] found that prior
studies focused on attitudinal methods of business morals. For example, Ibrahim et al. [8]
examined the association between religiousness and CSR orientation, Parboteeah, Hoegl,
and Cullen [20] tested the impact of religion on views of the workplace, and Ramasamy
et al. [21] investigated the impact of religiosity on consumers’ support for CSR. Because
attitudinal matrices, in particular, may suffer from societal interest bias, this study also
assesses the CSR behaviour of managers, see also [22].

Third, this study contributes to existing CSR literature by collecting and analysing
274 questionnaires from Egyptian Muslim managers. This method is unique, as prior re-
searchers used samples of undergraduate and/or postgraduate students [7,10,23]. Likewise,
Loe et al. [24] contend that the use of industry professionals (e.g., Accountants, Financial
Analysts, Managers, and Executives) improves the reliability of the research results.

Based on the above debate, understanding this relationship is crucial for two pur-
poses. First, as governments face critical and organisational challenges in monitoring
and minimising societal and environmental problems, there is a strong interest in CSR for
understanding and responding to public sustainable development goals [10,25]. It is crucial
to identify the factors that are likely to affect the decision-making processes of corporate
managers [13,26]. Second, managers need to understand the ways in which their religious
beliefs affect their CSR attitudes and behaviours [13]. According to Murphy et al. [10],
religion could encourage managers to adopt religious values that promote CSR values,
such as stewardship, charitable activities, morality, etc. Therefore, it is very important to
understand the influence of managers’ religious beliefs on CSR attitudes and behaviour.

This study is structured as follows. First, key aspects of the religiosity and CSR
literature are highlighted. We then explain our methodology, and then, our findings.
Finally, we discuss our conclusions, and come up with the research implications, and
limitations of the research and then suggest some avenues for future research.

2. Literature Review

Empirical investigations of the relationship between religious beliefs and managers’
behaviour could be divided into four groups of research questions [16]: (1) questions
investigating the legal and ethical matters of the concept and influence of religion in
organisations; (2) questions testing the normative works applying religious values to issues
of business morals; (3) questions analysing the religious institutions that implore elements
of organisational sociology; and (4) questions examining the impact of religious beliefs
on corporate economic performance. Although the first three groups of questions are
predominantly of interest to solicitors, theorists, and sociologists, this study focuses on
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the fourth group of questions—the impact of religious beliefs on managerial attitudes and
behaviour. Accordingly, this group will be explained in turn.

2.1. Islamic Ethics and Individual Responsibility

Islamic ethics address the human being as an individual and makes it clear that every
human being is accountable for his actions and will be penalised or rewarded for what
he did [25]. Islamic Law (Shari’ah Law) gives Muslims crucial personal character traits in
which they may get a common, correct vision of themselves and everything around them
and the right manner and behaviour. This Islamic Law covers every aspect of life: ethical,
physical, economic, etc., [26]. Based on the Islamic teachings, we, as God’s creatures, are
obligated to make a vigorous effort to protect and take care of his living and non-living
creatures. Thus, every Muslim, has three main responsibilities toward his people (i.e.,
the community), the environment, and other creations [25]. The first responsibility is the
responsibility toward other human beings. Therefore, they have a social character which is
based on the interaction and communication with other human beings and the community
in which they live. To live in harmony and to work together with his people, God placed
rules and laws (on every aspect of life) to assist human beings in their interactions with each
other. These rules precisely govern the responsibilities and rights of every human being
according to his position, status, and total of his characters. In Islam, all human beings are
equal in the sight of God; the most honoured one is the best one in behaviour [25]. In Islam,
a human being is valued and appreciated just because he is a human being, and therefore,
human rights have a very high position in Islam. Disrespecting those rights means showing
unwillingness to accept the laws and rules of God, and being unjust to people.

The second responsibility is responsibility toward the environment (i.e., nature and its
resources). The environment is defined as the features of the world surrounding us, and
the place where we live [25]. Everything in the universe is standardised and well-adjusted.
Meanwhile, human beings (The Vicegerent) have acquired authority and control in some
domains to a certain level, so they should accomplish them properly and fairly for the sake
of their God. Islamic Law prohibits environmental degradation, pollution, destruction, the
clearing of trees and plants, abuse, exhaustion of resources, and every kind of corruption
on the earth [25]. Therefore, the appropriate use of environmental goods and everything
around us is of great importance concerning our welfare, advantage, and richness. Lastly,
the third responsibility is the human responsibility toward other God’s creations such as
animals, birds, plants, etc., [25]. They are creations of God brought under the control of
man. Most of these creations are considered respectable creatures, and therefore, Islam
considers their rights and has set up a specified protocol regarding them [26]. People must
show kindness to them and should not hurt them by burning, beating, grieving, distressing,
or loading onto them more than they can bear. To conclude, Islam wants everyone to
take responsibility for his or her actions and to begin to identify adverse situations by
seeing how he or she has fallen short in meeting the conditions overall. Fulfilling these
individual ethical responsibilities can lead to the formulation of a well-established person,
family, company, and ultimately a community with good attitudes and behaviour toward
CSR support.

2.2. Theory of Planned Behaviour

The TPB identifies that attitude toward behaviour, subjective norms, and perceived
behavioural control, together shape a person’s behavioural purposes and behaviours [27].
According to TPB, individual action is guided by three aspects: (a) behavioural beliefs,
(b) normative beliefs, and (c) control beliefs, see also [28,29]. These three aspects are central
in the circumstances/programs/schemes when changing the behaviour of individuals.
However, not all individuals respond or act in the same way, even under the same con-
ditions. There are several determinants at play, and these are what psychologists and
philosophers have attempted to study and make sense of in the past few decades. One of
these determinants is religion and its impact on human prosocial behaviour. For example,

297



Sustainability 2022, 14, 11255

studies indicate that the relationship between religious beliefs and prosocial behaviour
is complicated in two ways. Firstly, the findings of these studies have shown that indi-
viduals’ religious beliefs affect their prosocial attitudes. McNichols and Zimmerer [30]
and Kennedy and Lawton [23] discovered the substantial influence of religious beliefs
on negative attitudes toward certain undesirable behaviour. Similarly, Rice [11] found
that religious teachings and religion were related to the pro-environmental behaviour of
Egyptian citizens. Vitell et al. [17] observed that religious beliefs and personal attitudes
were significant determinants of consumer ethical behaviour. Secondly, although reli-
gious beliefs are significantly related to ethical attitudes, the relationship between religion
and prosocial behaviour is much weaker. For instance, although religious persons report
positive planned helping behaviour, these reports seem unrelated to unplanned helping
behaviours. Religiosity shows a great discrepancy between altruistic beliefs and actual
altruistic behaviour [31].

The attitude toward a behaviour is a condition of fundamental behavioural beliefs.
Behavioural beliefs, therefore, are a person’s beliefs about the implications of certain
behaviour. So, the individual’s religiosity and values are shaping these beliefs [28,29].
Therefore, this study will follow this principle when developing the measures of CSR
attitudes and behaviours [9]. Based on the above discussion, the relationship between
religious beliefs and values, personal attitudes and behaviours, and CSR support can be
explained by the TPB [27,29].

2.3. Managers’ Religiosity and CSR Attitudes

Managers’ religious beliefs may affect their attitudes toward CSR in two ways. First,
religiosity is a key source of individual values [10,32]. These values serve as the basis for
the formation of individuals’ attitudes, see for example [28]. Second, religiosity denotes
believers with principles by which to live [32]. Religious attitudes may prove a strong
association with actual personal behaviour [29]. According to the TPB, managers’ attitudes
toward CSR may stimulate their CSR behaviour [22].

Accordingly, this study will investigate whether managers’ CSR attitudes affect their CSR
behaviour. As stated by the TPB, religiosity may thus influence managers’ CSR behaviour indi-
rectly through CSR attitudes. Though religiosity may also affect individual behaviour directly
because it also involves specific reinforcements and penalties to enhance ethical behaviour [32].
Religion comprises instructions relating to economic activities and sustainability agendas that
inspire directors to perform in a socially responsible manner [16]. Because these instructions
stimulate executives’ attitudes to CSR, there may also be a direct effect of managers’ religiosity
on their CSR behaviour, without interference by managers’ attitudes.

In their study, Mazereeuw-van der Duijn Schouten et al. [9] state that the cognitive
component of religion is about what someone believes. The notion of God and his creatures
and the view on the key responsibilities of creatures in a religious system have major moral
consequences. This individual attitude reveals the degree to which human beings are
dedicated to their religious teachings [33]. Religious literature defines two non-mutually
exclusive types of religious motivation. Firstly, people are fundamentally oriented toward
their religion, and this means that their religion is a meaning-endowing framework in terms
of which all of their life is understood. Secondly, an extrinsic religious orientation where
faithfulness is informed by societal agreement and well-being, a self-serving instrumental
method shaped to suit oneself [9]. As a result, if a religious person is intrinsically motivated
(i.e., treats religious belief as an end in itself), religious convictions and norms are more
likely to be translated into his behaviour and actions. The power of religious behaviour
supports the influence of religious belief on business behaviour [10].

In conclusion, this study aims to analyse the impact of the religiosity of managers on
their personal attitudes toward CSR and CSR behaviour. Their behavioural attitudes may
also affect companies’ CSR practices as managers design and develop their corporate CSR
strategy and policy [10,25]. Based on the above discussion, the core research questions of
this study are:
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RQ1. How do various aspects of Egyptian Managers’ religiosity influence their attitudes toward CSR?

RQ2. How do Egyptian Managers’ attitudes toward CSR influence their CSR behaviour?

RQ3. Do Egyptian Managers’ attitudes strengthen the influence of various aspects of their religios-
ity on CSR behaviour?

3. Methodology

3.1. Sample and Procedure

Our investigation to answer the above research questions was based on data collected
by a self-administered questionnaire used in other relevant research covering the different
aspects of religiosity and CSR [21,34,35]. Considering Guiso, Sapienza, and Zingales’s [36]
concerns that cross-country research about religion and business ethics gets confused
by differences in other institutional factors, this research is limited to Egyptian Muslim
Managers, thereby minimizing cultural and institutional differences. Egypt, the largest
country in the Arab world with over 100 million citizens, most of them are Muslims (95%),
was a suitable site for conducting this research [10]. Since the original survey was developed
in English, it was translated into Arabic and piloted using three bilinguals. After getting
approval, fifteen Egyptian Muslim Managers were randomly chosen from different sectors
for the pilot study to ensure that the pilot testers had the same features as those involved
in the main research. To collect data, a self-administrated questionnaire was used. The
questionnaire was attached with a cover letter explaining the purpose of the study and
assuring complete confidentiality. The study employed a snowball sampling technique to
reach potential participants.

Of the 500 distributed questionnaires, 274 were completed and returned, resulting
in a response rate of 55%. Comery and Lee [37] recommended that the adequate size
of a research sample should be 200 or more. Therefore, the 274 collected questionnaires
are considered an adequate sample size to answer the research questions and to gener-
alise the findings, at least, in an Egyptian context. The average age of the managers was
41 years; 70% of the respondents were male; and 43% have 1 to 15 years of work experi-
ence. The respondents represented five different industrial sectors: manufacturing (15%),
construction (13%), trade (15%), financial services (15%), and other services (42%). Many
respondents held senior positions in their organisations: 12% were Director-Owners, 29%
were CEOs, and 59% held other senior positions (e.g., Head of Department, Production
and Operations Manager). Finally, we tested the non-response bias by comparing “early”
respondents (n = 160) with “late” respondents (n = 114), as a surrogate for those who had
not responded to the questionnaire and found no significant variance between “early”
and “late” respondents [38]. Different procedures were followed to control the response
bias such as explaining that responses would remain confidential [39] and conducting a
confirmatory factor analysis [40–42].

3.2. Measures
3.2.1. Religiosity

Religiosity was measured using four aspects: the cognitive, intrinsic, extrinsic affective,
and behavioural aspects of religiosity, developed by Mazereeuw-van der Duijn et al. [9].
The cognitive aspect of religiosity was measured using five questions concerning the
respondents’ conception of God, views on individuals, and expectations regarding eternity.
The answers to these questions were recalculated to the same scale. Since the internal
consistency of the answers proved to be good (Cronbach’s alpha = 0.94), the answers were
taken together to form the variable ‘cognitive aspect of religiosity’. The effective element of
religiosity was measured using the intrinsic/extrinsic religiousness scale [43]. The scale
consists of 16 statements (8 statements for each), measuring the intrinsic and extrinsic
inspiration of the participants toward their religious beliefs. The internal consistency of
the intrinsic motivation was 0.84. Averaging the scores on eight statements regarding
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participants’ extrinsic enthusiasm toward their religious beliefs produced the extrinsic
measure. The internal consistency of both intrinsic and extrinsic motivation was 0.73.

The behavioural aspect of the religiosity of the respondents was assessed using five
questions including the attendance of religious ceremonies, participation in other activities
of the religious community, and time spent in private prayer, work-related prayer, and
meditation. Since these five items strongly correlate with each other, we created one
measure, named the intensity of religious behaviour, based on the average score of these
five questions [9]. The internal consistency of this measure was 0.69 [43]. A correlation
analysis was conducted on the four measures of religiosity to control any potential cross-
relationships between the various aspects of religiosity. Consistent with the findings of
Mazereeuw-van der Duijn et al. [9], Table 1 demonstrates a positive, weak, but significant
correlation between the cognitive and extrinsic effects. The Intrinsic affective aspect of
religiosity also proves to be a positive and significant correlation with the extrinsic effect
and the behavioural aspects of religiosity. The Extrinsic effect also indicates a positive and
significant correlation with the behavioural aspects of religiosity. This implies that there
are no strong and significant correlations between the aspects of religiosity.

Table 1. Means, Standard Deviations, and Correlations of the Aspects of Religiosity.

Mean SD Reliability 1 2 3

1—Cognitive Aspects of Religiosity 0.910 0.101 0.940
2—Intrinsic Religious Motivation 3.570 0.415 0.730 0.072
3—Extrinsic Religious Motivation 3.500 0.660 0.730 0.180 ** 0.316 **
4—Intensity of Religious Behaviour 3.130 0.653 0.690 0.036 0.230 ** 0.304 **

Note: ** p < 0.01.

3.2.2. Attitudes toward CSR

The attitudes toward CSR were measured as financial, legal, ethical, and philanthropic
responsibilities, respectively. The study adopted a scale developed by Aupperle et al. [44].
The participants were asked to allocate 10 points to each of the five groups of four statements
measuring the importance the participants attributed to each of these four CSR attitudes.
Following Aupperle et al.’s [44] recommendation, we used this forced-choice approach
to minimise a social desirability response bias. We also created four reduced-scale items
for financial, legal, ethical, and philanthropic orientation and subjected the reduced-scale
items to confirmatory factor analysis. The internal consistencies of the factors were 0.87
for financial orientation, 0.71 for legal orientation, 0.65 for ethical orientation, and 0.76 for
philanthropic orientation.

3.2.3. CSR Behaviour

CSR behaviour was measured using 16 items developed by Graafland et al. [34]. These
16 items are all related to the personal contributions of the Egyptian Muslim managers
toward CSR. As discussed before, an important condition for the relationship between
attitudes and behaviour is the so-called principle of compatibility: the measure of attitude
must match the measure of behaviour in terms of the level of generalisation. Since the
questions regarding CSR behaviour are far more specific than the questions regarding
attitudes toward CSR, we reduced the set of behavioural items to a smaller set of more
reliable and less specific measures. As a result, a Principal Component Analysis with a
Varimax Rotation on the items was conducted. As seen in Table 2, the analysis presented
four factors with eigenvalues greater than one. Within these factors, we retained individual
items if their loading was greater than 0.50. Loadings of 0.50 or greater were considered
very significant [45].
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Table 2. Results of Exploratory Principal Component Analysis for CSR Behaviour.

Internal Stakeholders External Stakeholders Diversity Natural Environment
Employee safety 0.603
Prevent abuse 0.647
Employee training 0.651
Respectful relation with customer 0.686
Respectful relation with suppliers 0.746
Respectful relation with competitors 0.783
Offering equal opportunity to women 0.717
Offering equal opportunities to immigrants 0.711
Preventing Child labor 0.646
Reintegration of disabled people 0.633
Increasing employees attention to environment 0.707
Reducing pollution of the own country 0.845
Reducing pollution within the business chain 0.741
Reducing overconsumption of natural resources 0.804
Initial eigenvalue 1.310 1.044 1.545 6.453
Proportion of total variance 13.959 13.377 15.874 21.487
Cumulative explained variance 51.320 64.697 37.361 21.487
Cronbach’s Alpha reliability 0.709 0.712 0.651 0.873

Based on the results, we created four measures for the behavioural component of CSR:
(1) ‘internal stakeholders’ (the average score of the statements with respect to employee
safety, employee training, and the prevention of abuse); (2) ‘external stakeholders’ (the
average score of the statements with respect to the relationship with customers, suppliers,
and competitors); (3) ‘diversity’ (the average score of the statements with respect to offering
equal opportunities to women and ethnic minorities), and (4) ‘natural environment’ (the
average score of the statements with respect to the reduction in environmental impact and
the increase in employees’ awareness of environmental sustainability). Finally, we exposed
the reduced-scale items to positive factor analysis. The internal consistency of the factors
was 0.71 for internal stakeholders, 0.71 for external stakeholders, 0.65 for diversity, and
0.87 for the natural environment, and Cronbach’s Alpha is equal to 0.83, which is also very
satisfying [43].

3.2.4. Control Variables

To control any potentially omitted variables bias, we included some control variables
representing the relationship between religiosity and CSR. These included age, gender,
position, and type of industry. Prior research suggests that joiner managers are more
likely to believe that good business ethical practice is positively associated with positive
business performance [10,46]. Previous research also suggests that females have a more
favourable attitude toward moral behaviour than males [10]. Regarding the position
of the participants, we focused on managers because of their level of sovereignty (e.g.,
owner, CEO, and senior manager). Finally, we differentiated between the participants’ five
industries: manufacturing, construction, trade, financial services, and other services.

4. Results

4.1. Descriptive Statistics

Table 3 shows the means and standard deviations for all study variables. The cor-
relation analysis between all variables shows significant correlations between some in-
dependent variables. As presented in Table 3, there is some multicollinearity between
the behaviour aspects of religiosity and the attitudinal variables, and between the CSR
behaviour variables and the CSR attitudinal variables. As this may affect the statistical
results of the impact of these variables on both CSR behaviour and attitudes, the Variance
Inflation Factor (VIF) was used to check whether these correlations would bias the study
findings [45].
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Table 3. Descriptive Statistics and Correlation Coefficients.

Mean SD 1 1a 1b 1c 1d 2a 2b 2c 2d 3
1 3.73 0.83
1a 4.08 0.86 0.82 **
1b 4.24 0.93 0.73 ** 0.48 **
1c 3.05 1.21 0.81 ** 0.55 ** 0.46 **
1d 3.54 1.14 0.82 ** 0.63 ** 0.46 ** 0.48 **
2a 0.91 0.10 −0.08 −0.09 −0.00 −0.20 ** 0.01
2b 3.57 0.42 0.18 ** 0.14 ** 0.17 ** 0.13 * 0.15 ** −0.07
2c 3.50 0.66 0.03 0.05 0.07 −0.46 0.04 0.18 ** 0.32 **
2d 3.13 0.65 0.12 * 0.08 0.06 0.12 * 0.13 * 0.04 0.23 ** 0.30 **
3 1.97 1.69 0.07 0.03 0.05 0.07 0.07 −0.07 0.06 −0.04 −0.04
4 1.89 1.27 −0.01 0.04 0.02 −0.07 −0.03 −0.07 −0.06 0.04 −0.18 ** −0.31 **
5 2.01 1.36 −0.03 −0.04 −0.02 −0.02 −0.02 0.05 0.06 0.04 0.19 ** 0.62 **
6 2.19 1.64 −0.04 −0.03 −0.08 0.01 −0.11 * −0.07 −0.01 −0.10 −0.33 ** −0.24 **
7 4.01 1.84 0.09 0.10 0.02 0.05 0.09 −0.01 0.01 −0.01 −0.06 −0.06
8 1.30 0.46 −0.14 * −0.08 −0.12 * −0.12 * −0.12 * −0.06 −0.06 −0.60 0.11 * −0.07
9a 0.04 0.19 0.10 * 0.04 0.11 * 0.06 0.02 −0.12 * −0.01 −0.03 −0.11 * 0.06
9b 0.11 0.31 0.01 0.01 −0.02 −0.03 −0.07 −0.07 −0.08 −0.01 −0.13 * 0.14 *
9c 0.19 0.39 0.11 * 0.09 0.10 * 0.10 * 0.05 −0.01 0.04 −0.04 0.06 −0.03
10a 0.30 0.46 0.04 −0.04 0.08 −0.03 0.08 0.07 0.08 0.10 * −0.04 −0.03
10b 0.04 0.21 −0.02 0.01 0.03 −0.01 0.07 0.06 −0.04 0.06 −0.06 −0.01
10c 0.08 0.28 0.03 −0.02 0.09 0.01 −0.05 −0.06 −0.03 0.04 0.02 −0.02
10d 0.11 0.31 0.02 0.05 −0.01 0.08 0.17 ** 0.01 0.07 −0.03 −0.02 0.04
10e 0.27 0.40 −0.03 −0.01 −0.04 −0.02 0.16 ** −0.06 0.01 −0.10 * −0.05 0.08

4 5 6 7 8 9a 9b 9c 10a 10b 10c 10d
5 −0.33 **
6 −0.33 ** −0.24 **
7 0.01 −0.06 0.01
8 0.06 −0.07 0.06 −0.07
9a 0.09 0.06 0.10 −0.06 −0.04
9b −0.04 0.02 * −0.04 0.20 ** −0.05 −0.01
9c 0.03 0.03 0.03 0.36 ** −0.11 * −0.10 −0.17 **
10a −0.06 −0.03 −0.06 0.17 ** −0.08 0.04 0.13 * −0.01
10b −0.01 −0.01 −0.01 0.05 −0.14 * 0.15 ** 0.10 0.04 −0.14 **
10c −0.06 −0.02 −0.06 0.02 0.01 0.08 0.11 * 0.06 −0.20 ** −0.07
10d 0.03 0.04 0.03 0.01 0.06 −0.07 −0.08 0.05 −0.23 ** −0.07 −0.10 *
10e 0.09 0.08 0.09 −0.17 ** 0.05 −0.08 −0.14 * −0.02 −0.41 ** −0.13 * −0.19 ** −0.21 **

Note: 1: CSR Behaviour in general; 1a: Internal Stakeholders; 1b: External Stakeholders; 1c: Diversity (Human Rights);
1d: Natural Environment; 2a: Cognitive Aspect of Religiosity; 2b: Intrinsic Religiosity; 2c: Extrinsic Religiosity;
2d: Behavioural Aspects of Religiosity; 3: Attitude toward CSR as a Financial Responsibility; 4: Attitude toward
CSR as a Legal Responsibility; 5: Attitude toward CSR as an Ethical Responsibility; 6: Attitude toward CSR as a
Philanthropic Responsibility; 7: Age; 8: Gender; 9a: Owner; 9b: CEO; 9c: Senior Manager; 10a: Manufacturing;
10b: Construction; 10c: Trade; 10d: Financial Services, and 10e: Other services. * p < 0.05, ** p < 0.01.

4.2. Religiosity and Attitudes toward CSR

Based on our first research question: ‘How do various aspects of Egyptian Managers’
religiosity influence their attitudes toward CSR?’, we tested the impact of the four aspects
of religiosity (e.g., cognitive, intrinsic, extrinsic, and behaviour) on the Egyptian Muslim
managers’ attitude toward CSR as financial, legal, ethical, and philanthropic responsibility.
Table 4 presents the results of the regression analyses that tested this impact. The results
show that the behavioural aspect of religiosity is the only religious variable that affects
the Egyptian Muslim managers’ attitude toward CSR. However, this effect is complex as it
implements contrasting impacts on the different attitudes toward CSR. Although it has a
negative influence on managers’ attitude toward CSR as a legal responsibility, it performs
a positive impact on managers’ attitude toward CSR as an ethical responsibility. None of
the religious variables had a significant impact on the managers’ attitude toward CSR as a
financial or a philanthropic responsibility [11,16,47].
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Table 4. Religiosity and Attitudes toward CSR.

Model 1:
Attitude toward CSR as a
Financial Responsibility

Model 2:
Attitude toward CSR as a
Legal Responsibility

Model 3:
Attitude toward CSR as
an Ethical Responsibility

Model 4:
Attitude toward CSR as a
Philanthropic
Responsibility

Independent Variables
Cognitive Aspects of
Religiosity

−0.81
(1.07)

−0.69
(0.78)

0.22
(0.84)

1.98
(1.03)

Intrinsic Religiosity 0.27
(0.28)

−0.17
(0.20)

0.13
(0.22)

−0.38
(0.20)

Extrinsic Religiosity −0.16
(0.18)

0.22
(0.13)

−0.01
(0.14)

−0.12
(0.17)

Behavioural Aspects of
Religiosity

−0.11
(0.17)

−0.38 **
(0.12)

0.39 *
(0.13)

0.06
(0.16)

Control Variables

Age −0.02
(0.06)

0.08
(0.05)

−0.07
(0.05)

0.03
(0.06)

Gender −0.17
(0.23)

0.26
(0.17)

−0.18
(0.18)

0.15
(0.22)

Owner −0.71
(0.57)

−0.52
(0.41)

0.53
(0.45)

0.91
(0.55)

CEO −0.28
(0.36)

−0.65
(0.26)

0.87 *
(0.28)

−0.18
(0.35)

Senior Manager −0.28
(0.30)

0.03
(0.21)

0.09
(0.23)

0.17
(0.29)

Manufacturing 0.48
(0.31)

−0.32
(0.22)

−0.01
(0.24)

−0.13
(0.30)

Construction 0.79
(0.57)

−0.50
(0.41)

−0.14
(0.44)

−0.02
(0.54)

Trade 0.49
(0.43)

−0.18
(0.31)

−0.04
(0.34)

0.36
(0.42)

Financial services 0.01
(0.40)

−0.47
(0.30)

0.31
(0.32)

0.20
(0.39)

Other Services −0.10
(0.31)

−0.42
(0.23)

0.36
(0.24)

0.18
(0.30)

Intercept 2.88 3.26 * 0.43 1.80
R2 0.05 0.12 0.09 0.06
R2 Change 0.01 0.04 * 0.04 0.03
F 0.90 2.39 ** 1.84 * 1.08
VIF 1.10–1.90 1.10–1.90 1.10–1.90 1.10–1.90

Note: Unstandardized Coefficients are shown, with standard errors in parentheses. * p < 0.05, ** p < 0.01.

4.3. Religiosity, Attitude toward CSR and CSR Behaviour

To answer our second research question: ‘How do Egyptian Managers’ attitudes
toward CSR influence their CSR behaviour?’ we tested the relationship between managers’
attitudes toward CSR and their CSR behaviour. As the four attitudes are jointly dependent,
they cannot be comprised together in the regression test. Table 4 above shows that religiosity
neither affects financial nor philanthropic attitudes. We used these variables as reference
variables and thus included only legal and ethical attitudes in further analyses.

Table 5 presents the results of the regression models, relating the CSR behaviour
of cognitive, intrinsic, extrinsic, and behaviour aspects of religiosity to legal and ethical
attitudes. In Model 5, CSR behaviour is used as a common notion including all 16 items of
the CSR scale. In Models 6 to 9, the four specific types of CSR behaviour, as stated in the
factor analysis, are the dependent variables. To control potential multicollinearity problems,
we measured the VIF. As seen in Table 5, the highest value of the VIF was 1.9 for Models 6
to 9, which is below the limit of 5.00 [45]. This implies that the multicollinearity between
the contained attitudinal variables does not affect the findings of the regression analysis
reported in Table 5. Table 5 also shows that managers’ attitudes toward CSR did not affect
their CSR behaviour. Model 5 shows that the attitudes toward CSR as legal and ethical
responsibilities did not contribute to CSR behaviour in general.

303



Sustainability 2022, 14, 11255

Table 5. Religiosity, Attitudes to CSR, and CSR Behaviour.

Model 5:
CSR Behaviour in
General

Model 6:
Internal
Stakeholders

Model 7:
External
Stakeholders

Model 8:
Diversity
(Human Right)

Model 9:
Natural
Environment

Independent
Variables
Attitude toward
CSR as a Legal
Responsibility

0.04
(0.05)

0.07
(0.06)

0.05
(0.05)

−0.01
(0.07)

0.04
(0.07)

Attitude toward
CSR as an Ethical
Responsibility

−0.04
(0.04)

−0.04
(0.05)

0.00
(0.05)

−0.01
(0.05)

−0.12
(0.17)

Cognitive Aspects
of Religiosity

−0.65
(0.50)

−0.37
(0.60)

0.30
(0.61)

−0.11 *
(0.59)

0.85
(0.60)

Intrinsic
Religiosity

0.37 *
(0.12)

0.18
(0.15)

0.29 *
(0.15)

0.26
(0.15)

0.21
(0.15)

Extrinsic
Religiosity

0.04
(0.08)

−0.05
(0.09)

0.14
(0.09)

−0.03
(0.09)

0.06
(0.09)

Behavioural
Aspects of
Religiosity

0.17
(0.08)

0.04
(0.10)

0.01
(0.10)

0.20
(0.09)

0.16
(0.09)

Control Variables

Age −0.02
(0.06)

0.02
(0.04)

−0.02
(0.04)

0.01
(0.04)

0.05
(0.04)

Gender −0.20
(0.11)

−0.08
(0.14)

−0.16
(0.13)

−0.27
(0.16)

−0.24
(0.15)

Owner 0.56 *
(0.28)

−0.02
(0.35)

0.57
(0.32)

0.51
(0.40)

0.84 *
(0.38)

CEO 0.13
(0.18)

0.20
(0.22)

0.02
(0.20)

0.09
(0.26)

0.29
(0.24)

Senior Manager 0.21
(0.14)

−0.04
(0.18)

0.25
(0.16)

0.26
(0.21)

0.17
(0.20)

Manufacturing −0.01
(0.15)

−0.38 *
(0.19)

−0.32
(0.17)

−0.18
(0.22)

−0.04
(0.21)

Construction −0.26
(0.14)

−0.30
(0.34)

0.20
(0.31)

−0.32
(0.40)

−0.76 *
(0.37)

Trade 0.03
(0.21)

−0.31
(0.26)

0.49 *
(0.24)

−0.16
(0 30)

−0.09
(0.29)

Financial services 0.02
(0.20)

−0.12
(0.24)

0.19
(0.22)

0.19
(0.28)

−0.33
(0.27)

Other Services 0.06
(0.15)

0.07
(0.19)

0.25
(0.17)

−0.01
(0.22)

−0.02
(0.21)

Intercept 2.70 3.26 * 2.56 ** 4.07 *** 1.34
R2 0.09 0.04 0.07 0.10 0.10
R2 Change 0.04 0.02 0.02 0.07 0.04
F 1.52 0.60 1.48 1.71 * 1.64 *
VIF 1.10–1.90 1.10–1.90 1.10−1.90 1.10−1.90 1.10−1.90

Note: Unstandardized Coefficients are shown, with standard errors in parentheses. * p < 0.05, ** p < 0.01,
*** p < 0.001.

Regarding the direct impact of religiosity on CSR behaviour, Model 8 shows that the
cognitive aspects of religiosity have a significant negative impact on CSR behaviour in terms
of diversity. We also did not find a significant association between the cognitive aspects of
religiosity and CSR behaviour in general (Model 5) or CSR behaviour regarding internal
stakeholders, external stakeholders, and the natural environment (Models 6, 7, and 9).
Model 5 shows that intrinsic religiosity has a significant positive impact on CSR in terms of
CSR behaviour, and on CSR behaviour regarding external stakeholders. Furthermore, there
was no significant association between intrinsic religiosity and CSR behaviour regarding
internal stakeholders (Model 6), diversity, and the environment (Models 8, and 9). Extrinsic
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religious orientation and behavioural aspects of religiosity had no significant impact on
any kind of CSR behaviour.

4.4. Direct and Indirect Effects of Religiosity on CSR Behaviour

To test our third research question: ‘Do Egyptian Managers’ attitudes strengthen the
influence of various aspects of their religiosity on CSR behaviour?’ we followed Zhao
et al. [48] to examine if CSR attitude is a mediator in the association between religiosity and
CSR behavior. Zhao et al. [48] suggest the following regression equations: (1) regressing
the mediators (CSR attitudes) on the independent variables (religiosity); (2) regressing
the dependent variables (CSR behaviour) on the independent variable (religiosity) only;
and (3) regressing the dependent variables (CSR behaviour) on both the independent
variable (religiosity) and the mediators (CSR attitudes). Accordingly, we used the bootstrap
estimation technique to offer reliable estimates of the significance of the mediation impact.

The bootstrap technique was used to test the importance of the mediation impact in
our model, separating the direct and indirect impacts of religiosity on CSR behaviour. The
total impact of religiosity on CSR behaviour can be stated as the sum of the direct and
indirect effects. Regarding the cognitive aspect of religiosity, as seen in Table 6, we found
significant mediation paths for the legal CSR attitude toward diversity as a CSR behaviour.
For the intrinsic and extrinsic religious and behavioural aspects of religiosity, there was
no significant mediation impact. Additionally, Table 6 shows that the mediation effects
through the various CSR attitudes are partly cancelled out due to the tiny or opposing
effects of both legal and ethical attitudes toward CSR. Consequently, the total indirect effect
of the joint mediation by CSR attitudes is relatively small (i.e., the highest indirect effect is
the cognitive aspect of religiosity toward the legal attitude of CSR regarding diversity, 0.07).
Finally, for diversity, the total positive impact of the behaviour aspect of religiosity became
significant when the direct and indirect effects were combined.

Table 6. Direct and Indirect influence of Religiosity on CSR Behaviour.

CSR in General
Internal
Stakeholders

External
Stakeholders

Diversity
Natural
Environment

Direct effects

Cognitive Aspects of Religiosity −0.65
(0.50)

−0.37
(0.60)

0.30
(0.61)

−0.11 a

(0.59)
0.85

(0.60)

Intrinsic Religiosity 0.37 a

(0.12)
0.18

(0.15)
0.29 a

(0.15)
0.26

(0.15)
0.21

(0.15)

Extrinsic Religiosity 0.04
(0.08)

−0.05
(0.09)

0.14
(0.09)

−0.03
(0.09)

0.06
(0.09)

Behavioural Aspects of Religiosity 0.17
(0.08)

0.04
(0.10)

0.01
(0.10)

0.20
(0.09)

0.16
(0.09)

Indirect effect Cognitive Aspects of
Religiosity
Attitudes toward CSR as a Legal
Responsibility

0.02
(0.05)

−0.02
(0.06)

−0.04
(0.06)

0.08a

(0.09)
0.02

(0.07)
Attitudes toward CSR as an Ethical
Responsibility

−0.01
(0.04)

−0.01
(0.05)

0.00
(0.04)

0.00
(0.05)

−0.02
(0.06)

Total 0.01
(0.06)

−0.04
(0.08)

−0.03
(0.07)

0.07
(0.11)

0.00
(0.08)

Indirect effect Intrinsic Religiosity
Attitudes toward CSR as a Legal
Responsibility

0.00
(0.01)

−0.01
(0.01)

−0.01
(0.01)

0.01
(0.02)

0.00
(0.02)

Attitudes toward CSR as an Ethical
Responsibility

−0.01
(0.01)

−0.01
(0.01)

0.00
(0.01)

0.00
(0.01)

−0.01
(0.02)

Total 0.00
(0.02)

−0.01
(0.02)

−0.01
(0.02)

0.01
(0.02)

0.00
(0.02)

Indirect effect Extrinsic Religiosity
Attitudes toward CSR as a Legal
Responsibility

0.00
(0.01)

0.00
(0.01)

0.00
(0.01)

−0.01
(0.01)

0.00
(0.01)

Attitudes toward CSR as an Ethical
Responsibility

0.00
(0.01)

0.00
(0.01)

0.00
(0.01)

0.00
(0.01)

0.00
(0.01)

Total 0.00
(0.01)

0.00
(0.01)

0.00
(0.01)

−0.01
(0.01)

0.00
(0.01)
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Table 6. Cont.

CSR in General
Internal
Stakeholders

External
Stakeholders

Diversity
Natural
Environment

Indirect effect Behavioural Aspects of
Religiosity
Attitudes toward CSR as a Legal
Responsibility

0.00
(0.01)

−0.01
(0.02)

−0.01
(0.02)

0.02
(0.02)

0.01
(0.02)

Attitudes toward CSR as an Ethical
Responsibility

−0.01
(0.01)

−0.01
(0.02)

0.00
(0.02)

0.00
(0.02)

−0.02
(0.02)

Total −0.01
(0.02)

−0.02
(0.02)

−0.01
(0.02)

0.02
(0.02)

−0.01
(0.03)

Total effect

Cognitive Aspects of Religiosity −0.64
(0.50)

−0.41
(0.60)

0.27
(0.60)

−0.04 a

(0.59)
0.85

(0.60)

Intrinsic Religiosity 0.37 a

(0.12)
0.17

(0.15)
0.29 a

(0.14)
0.28

(0.15)
0.20

(0.15)

Extrinsic Religiosity 0.04
(0.08)

−0.05
(0.09)

0.14
(0.09)

−0.03
(0.09)

0.06
(0.09)

Behavioural Aspects of Religiosity 0.16
(0.08)

0.02
(0.10)

0.00
(0.10)

0.22 a

(0.09)
0.15

(0.09)

Note: Unstandardized Coefficients are shown, with standard errors in parentheses. For the indirect effect,
the bootstrap estimates of the indirect effect are reported, using 1000 bootstrap samples. a The bias-corrected
confidence interval (at 95%) does not include 0, which means that mediation is established.

5. Discussion

As specified, this research aims to fill the gaps in the present literature regarding the
relationships between religiosity and CSR [34,49]. We used a multidimensional definition of
religion to investigate these relationships and performed empirical research using Egyptian
managers.

5.1. Impact of Various Aspects of Managers’ Religiosity on CSR Attitudes

To assess Weaver and Agle’s point of view, we used measures for the cognitive, intrin-
sic, and extrinsic affective, and behavioural components of religiosity [16]. The analysis
of these variables indicated a week or no significant relationship between the measures
of religiosity. Our findings indicate that the multidimensional measurement of religiosity
introduced by Weaver and Agle [16] was found in Egyptian Muslim managers and was not
exaggerated. These results also disagree with the claims in previous literature that religios-
ity can be measured as a one-dimensional construct [16,17]. Religiosity, therefore, needs
to be defined and measured as a multidimensional concept that comprises behavioural,
cognitive, and motivational aspects of religiosity [33].

Regarding our first research question on the relationship between religiosity and
Egyptian Muslim Managers’ attitude to CSR, we found no association between the three
measures—cognitive, intrinsic, and extrinsic of religiosity—and their attitude to CSR. We
also found that the Egyptian Muslim managers’ behaviour aspect of religiosity was the only
religious variable that affected their attitude toward CSR. These results were different to
the findings of Mazereeuw-van der Duijn et al. [9] and Parboteeah, Hoegl and Cullen [50],
who stated that there is a relationship between Christen executives’ intrinsic religiosity and
their financial and ethical responsibilities as attitudes to CSR and between their extrinsic
religiosity and their philanthropic responsibility. In contrast to the findings of Mazereeuw-
van der Duijn et al. [9], our analysis showed no association between the four measures
of religiosity and the attitude toward CSR as financial and philanthropic responsibilities.
Indeed, our findings confirmed previous research claiming that there is no difference
between religious and nonreligious managers [11,12,16].

5.2. Impact of Managers’ CSR Attitudes on CSR Behaviour

With respect to the second research question on the relationship between the different
attitudes to CSR and CSR behaviour, we found no relationship between the Egyptian
Muslim Mangers’ attitude to CSR as legal and ethical responsibilities and any form of CSR
behaviour. Likewise, Mazereeuw-van der Duijn Schouten et al. [9] found that not all CSR
attitudes affected all CSR behaviour. Although McNichols and Zimmerer [30], Kennedy
and Lawton [23], and Vitell et al. [17] confirmed the relationships between religious beliefs
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and negative attitudes toward certain unacceptable behaviour, Rice [11] found that Islamic
teachings were related to the pro-environmental behaviour of Egyptian citizens. Such
debate confirms that religiosity is a strong forecaster of individuals’ attitudes, but not neces-
sarily of their CSR behaviour [22,32]. To conclude, every Muslim has some responsibilities
and obligations toward his people, natural environment, and other creations [25].

5.3. Direct and Indirect Impacts of Managers’ Religiosity on CSR Behaviour

Regarding the third research question about the contrast between the direct and
indirect impacts of religiosity on CSR behaviour through CSR attitudes, the empirical
results proved that intrinsic religiosity was the only religious orientation that had a direct
influence on CSR behaviour in general. When we differentiated between the different types
of CSR behaviour, the cognitive aspect of religiosity had a significant negative effect on
CSR related to diversity. It was also found that intrinsic religiosity had a significant positive
effect on CSR related to external stakeholders. This is in contrast with Mazereeuw-van der
Duijn Schouten et al.’s [9] findings which stated that intrinsic religiosity had a significant
negative impact on CSR related to diversity and a significant positive impact on CSR related
to charitable activities.

Our findings on the negative effect of religiosity on CSR related to diversity are
supported by other relevant studies, see for example [36]. Religious individuals tend to be
more racialist and less sympathetic toward working females, as this was checked in the CSR
related to diversity questions. This negative impact of religiosity on CSR related to diversity
may be based on historic religious teachings and customs [36]. In Islam, all creatures, male
and female, are equal in the sight of God. Thus, the equality of the religious society does
not encourage traditional religious managers to support women. Accordingly, women
have a dependent personality and are traditionally responsible for household activities.

The significant positive impact of intrinsic religiosity on CSR relating to external
stakeholders (e.g., customers and others) is also supported in Islam. Therefore, this posi-
tive association between religiosity and external stakeholders may proceed from historic
religious teachings, emphasising the significance of honesty, integrity, and respect for all
external bodies. Despite the direct effect of the cognitive aspects of religiosity on diversity
as a form of CSR behaviour, we found that legal responsibility was the only CSR attitude
that significantly mediated the influence of religiosity on diversity. The mediation role of
legal attitude positively affected the relationship between the cognitive aspects of religios-
ity and diversity. Likewise, there was a direct impact of intrinsic religiosity on external
stakeholders; however, an indirect effect did not exist due to the impact of the mediator
role on CSR attitudes. These findings confirmed the view of the TPB that religiosity might
affect managers’ CSR behaviour indirectly through their CSR attitudes [29]. However,
beside the direct effects of all religiosity orientations on CSR behaviour in general and other
CSR behavioural aspects, we found no strong indication that CSR attitudes significantly
mediated the impact of religiosity on CSR behaviour.

While differentiating CSR attitudes from CSR behaviour by examining the impact of
religious beliefs on CSR, we found not only reasonable diverse relations between religiosity
and CSR attitudes but also between religiosity and CSR behaviour, even though mediation
impacts do not help very much to clarify these impacts of religiosity on CSR behaviour.
Therefore, we find similar findings as for the direct impacts, namely that cognitive aspects
of religiosity have a significant negative impact on diversity. The significant positive impact
of intrinsic religiosity on external stakeholders was similar to the results of direct impacts.
However, the total positive impact of behaviour aspects of religiosity becomes significant
only for diversity when direct and indirect impacts are accumulated. The positive impact
of behavioural aspects of religiosity on diversity is logical according to Islam who calls for
gender equality [25], although this result opposes the above findings of the negative direct
impact of the cognitive aspects of Egyptian Muslim managers’ religiosity on diversity. This
contradiction reveals that CSR attitudes mediate the relationship between religiosity and
CSR behaviour [9]. Lastly, it is noteworthy that we found no positive significant association
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between religiosity and CSR behaviour related to internal stakeholders (e.g., employees)
and the natural environment. These surprising findings reflect that although religious
beliefs are significantly related to ethical attitudes, the association between religious beliefs
and definite prosocial behaviour is insignificant [9,22,31,51].

5.4. Implications for CSR Scholars and Community of Managers

Four important implications for CSR scholars and business managers stand out from
our findings. First, in response to the critique on the use of a one-dimensional concept
and measure of religiosity in the existing literature, we used a multidimensional concept
to measure the religious beliefs of managers. Our empirical analysis of the different
dimensions of religious beliefs showed a very different picture of the Islamic religiosity of
the executives in our sample. Thus, measuring religiosity as a multidimensional concept
provides an additional understanding of the association between religiosity and CSR.
Second, measuring CSR as a multidimensional concept provided rich insights into the
multifaceted associations between religiosity and CSR. We found significant but opposing
impacts of Islamic religiosity on various types of CSR. As claimed by Parboteeah et al. [20],
most major religions have similar views toward work. Therefore, future research could
study the development of scales and measures to investigate the impact of religiosity on
CSR. Third, the differentiation between CSR attitudes and CSR behaviour does not explain
the impact of Islamic religiosity on CSR behaviour. The joint mediating role of the attitudes
toward CSR is almost non-existent and Islamic religiosity primarily exerts a direct impact on
CSR behaviour. Fourth, this study may increase managers’ awareness of the interconnection
of religiosity and CSR. Managers’ values such as human dignity, stewardship, and kindness
also contribute to integrating CSR into their business behaviour [32]. As we find different
impacts of religiosity on CSR behaviour, Muslim employers should develop different
programs to match religious beliefs with the personal values of managers to promote
CSR behaviour.

5.5. Limitations and Future Research

Like other studies, this empirical study faced some limitations and therefore offers
some avenues for future research. First, our sample represents Egyptian Muslim managers
only. Therefore, future research is needed to confirm that these results can be generalised
to other Islamic nations. Continued research to include comparisons of different managers’
religious beliefs in cross-cultural settings and in different nations is also needed. Second,
this study examined the influence of religiosity on managers’ contributions to CSR activities,
but managers’ religious beliefs may also affect CSR, as managers have a great impact on
setting corporate sustainability strategies and policies as well as influencing the behaviour
of workers and impacting on the natural environment. Therefore, in-depth interviews with
executives and senior managers might offer some interesting insights into the justifications
religious managers use to neglect their employees’ concerns and their environmental
responsibilities. Guidelines could be developed to encourage these managers to accomplish
more activities directing CSR toward their internal stakeholders and the protection of the
environment. Third, our study focuses only on the religious influences that may affect
managers’ attitudes and behaviours toward CSR. Undoubtedly, other factors also affect
these managerial behaviours and decisions related to CSR matters. These factors might
include ideological factors, availability of finance to fund CSR initiatives, regulations, media
pressure, civil and environmental activists, and societal expectations.
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Abstract: ESG is a sustainable development concept that integrates environmental, social, and corpo-
rate governance. Most studies on ESG have been conducted based on secondary data from listed
companies and have not used questionnaires as a method for analysis. Given this research gap, this
paper examines whether transformational leadership influences ESG performance in SMEs, whether
organizational innovation mediates the relationship between transformational leadership and ESG
performance, and the moderating effect of external social capital on transformational leadership and
organizational innovation. Based on higher-order theory, resource-based theory, stakeholder theory,
etc., we tested this hypothesis by conducting a regression analysis with a questionnaire collected
from SMEs in China. After controlling for firm ownership, firm size, firm industry, and years in
business, the results of the study indicate that transformational leadership has a positive effect on
ESG performance and that organizational innovation partially mediates the relationship between
transformational leadership and corporate ESG performance. Furthermore, external social capital
moderates the direct relationship between transformational leadership and organizational innovation
and moderates the role of organizational innovation as a mediator between transformational leader-
ship and ESG performance. This study adds to our further understanding of the relationship between
transformational leadership and ESG performance in SMEs, expanding the antecedent research on
ESG performance and providing a basis for sustainable SME development.

Keywords: transformational leadership; external social capital; ESG performance; organizational
innovation

1. Introduction

Through economic, societal, and scientific and technological development, humans
have accomplished great things [1,2]. The public’s demand for environmental, social, and
ethical responsibility of business has increased due to severe climate changes, depleting
natural resources, harsh work conditions, and the proliferation of corporate scandals. More
investors and consumers are focusing on corporate social responsibility and sustainabil-
ity. Moreover, they expect companies to align their operating philosophies with social
values [3]. In response to the emergence of these issues, the United Nations Commission
on Environment and Development issued the “Brundtland Report” [4], and the concept of
sustainable development was proposed. The ESG value concept is founded on sustainable
development, and enterprises, as the fundamental units and organization of human eco-
nomic and social operation, play a central role in sustainable development [5,6]. Therefore,
for businesses to achieve sustainable economic and social development, the ESG value
concept must be implemented.

ESG values can be traced back to the concept of socially responsible investment in the
1960s. It was not until 2004, when the United Nations Global Compact released its report [7],
that ESG was introduced to the public as a holistic concept. ESG is an acronym for environ-
mental, social, and governance. It provides a comprehensive framework for enterprises
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and investors to integrate environmental, social, and corporate governance concerns [8].
It conveys the development concept of pursuing integrated economic and social benefits,
a sustainable development concept that has recently emerged in corporate management and
financial investment. Environmental concerns include pollution control, renewable energy
use, greenhouse gas emissions, and other factors, as well as the resulting environmental
impact [9]. The social dimension refers to a company’s responsibility to its employees,
consumers, communities, suppliers, and other stakeholders while maximizing profits
within the confines of the law [10]. Governance refers to business ethics, anti-competitive
behavior, and protecting shareholders’ rights. It is the internal mechanism established by
the company to achieve self-management, effective decision-making, compliance with laws
and regulations, and the satisfaction of external stakeholders’ needs [11]. The core concept
of ESG is that enterprises should pursue economic benefits in economic and social activities
and pay attention to environmental resource protection, corporate social responsibility,
and corporate governance effectiveness to achieve balanced development across multiple
dimensions [12]. As a new value concept, ESG can promote corporate transformation from
“profit maximization” to “sustainable development”. It has a significant effect on how
companies manage their strategies and integrate their resources [13]. It is also an important
tool for promoting high-quality economic growth and sustainable development [14]. Amid
economic globalization, enterprises can only stand out in the increasingly fierce market
competition if they can comprehensively address environmental, social, and corporate
governance issues [15].

At the same time, investors at the international or regional level in developed countries
take ESG investments seriously. According to KPMG, the global ESG disclosure rate for
N100 companies was 76% in 2022, while 96% of G250 companies published ESG reports,
indicating that ESG reporting has become an important management and investment con-
cept for companies and financial institutions. In addition, the importance of ESG disclosure
is being recognized by increasing numbers of regulators, stock exchanges, and investors.
Moreover, many stock exchanges worldwide have begun to provide ESG disclosure re-
quirements or guidelines for listed companies in countries such as the USA, the UK, Brazil,
Canada, India, Malaysia, Norway, South Africa, France, Germany, the Philippines, Italy,
and Singapore [16]. In the past few years, ESG has become one of the focal points of
China’s economic development activities. Although ESG development in China is still in
its infancy, ESG investment in China is improving as ESG becomes more common in the
international market and corporate managers, consumers, investors, and regulators are
becoming increasingly aware of the importance of ESG concepts [17]. Furthermore, the
Chinese market has seen rapid developments in the areas of environmental, social, and
governance reporting [18]. To encourage Chinese companies in the active practice of ESG re-
sponsibilities as well as to help balance economic growth and environmental sustainability,
the CDFA released the 2018 Report on the ESG Rating System for Chinese Listed Companies
and the Green Investment Guidelines (Trial), which require listed companies to become
carbon-neutral by 2060. In addition, the “double carbon” target manifests China’s green
development philosophy; to achieve this goal, China has to accelerate the construction of
an ESG system to enhance its voice in the global sustainable development agenda [19]. On
a global scale, after the COVID-19 pandemic shocked the global economy in 2020, systemic
risks such as pandemics and climate change showed the need for sustainable development
and green economies again, leading many countries to incorporate sustainability goals into
their post-pandemic recovery plans [20].

With the emphasis on the ESG value concept in corporate strategic management,
numerous theoretical and empirical studies on ESG have been conducted at home and
abroad. Most studies examine the relationship between ESG evaluation systems or ESG in-
vestment and corporate performance; however, the research results are highly contentious
and present two contradictory views. On the one hand, neoclassical economic theory
suggests that a firm’s mission is to maximize profits, ESG has strong negative externalities,
and managers may use it as a self-interest tool, so firms’ investment in ESG will lead to
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a waste of corporate resources and higher costs, resulting in a decline in corporate perfor-
mance [21–24]. On the other hand, based on resource stakeholder theory and stakeholder
theory, ESG disclosure helps increase a company’s transparency. In addition, investing
in ESG can help companies develop internal resources to increase intrinsic earnings by
enhancing corporate reputation [25–27]. The realization of corporate value is not limited
to shareholders; environmental, social, and corporate governance factors should also be
considered [20,28]. Financial factors significantly impact a company’s ESG rating [6]. Com-
panies whose environmental, social, and corporate governance work is sound and whose
relationships with stakeholders are strengthened can achieve good performance [16,29].
During the COVID-19 pandemic, portfolios with high ESG scores showed a higher risk
tolerance. Furthermore, share prices of companies with good ESG performance were less
volatile, thus demonstrating their investors’ confidence [14]. In other words, better ESG
performance guarantees the anti-risk ability and long-term competitiveness of an enterprise.
Apparently, the ESG investment concept can help align capital allocations with the goals of
sustainable economic development [15]. Therefore, it is necessary to study the factors that
influence corporate ESG in the context of the ESG investment concepts being promoted.

Although ESG theories have proliferated in recent years, however, most studies focus
on developed markets [30], and very few studies investigate emerging markets [31,32].
China is on a high-quality development path but is still in the early stages of ESG devel-
opment. Investors and companies still do not have a clear understanding of what ESG
performance means in terms of corporate sustainability, or of the mechanisms underly-
ing the role of leadership in corporate ESG performance. This paper uses higher-order
behavior theory, social network theory, resource-based theory, and stakeholder theory as
a foundation to investigate the effect of transformational leadership through organiza-
tional innovation on ESG performance of SMEs in China by distributing questionnaires
to leaders and employees as a sample, as well as the moderating role of external social
capital in transformational leadership and organizational innovation. The result indicates
that transformational leadership has a positive impact on the ESG performance of SMEs.
Organizational innovation partially mediates the relationship between transformational
leadership and corporate ESG performance. Furthermore, the role of transformational lead-
ership in organizational innovation is stronger when firms have higher levels of external
social capital.

This study will offer three original contributions. First, it will enrich the research on the
ESG performance of SMEs in developed countries. Most studies on ESG performance are
based on secondary data from capital markets or listed companies in developed countries;
there are no empirical studies based on primary data. To bridge this gap in the literature, this
paper will distribute questionnaires to Chinese SMEs, which is an unexplored approach
to ESG performance research. Second, it will enrich knowledge of the antecedents of
ESG performance in SMEs. Most studies focus on the impact of ESG indicators or ESG
investment on corporate financial performance but do not focus on ESG performance as
a dependent variable, which means this study’s approach is a useful supplement to previous
studies. Third, this study helps policymakers, stakeholders, regulators, and scholars
improve their understanding of corporate sustainability. It also provides key theoretical
and practical values for promoting corporate sustainability. This paper is organized as
follows: first, a literature review based on pertinent theories and the establishment of
research hypotheses; second, measurement of relevant variables and empirical analysis
based on data and elaboration of research results; and third, a discussion of research
findings, management insights, research limitations, and suggestions for future research.

2. Theoretical Background and Research Hypothesis

2.1. Transformational Leadership and ESG Performance

Higher-order theory is derived from Hambrick and Mason [33]. The theory is that
executives are the subjects of strategic decision-making within an organization. They
make limited rational decisions based on their psychological characteristics and highly
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individualized interpretations and decisions regarding the organizational situations they
encounter. Senior managers participate in strategy formulation and play important roles
such as control, coordination, and leadership in the process of strategy implementation.
The top leaders who hold the decision-making power in the company have the strongest
influence on the formation and adjustment of corporate behavior [34]. Therefore, strong
leadership is required to formulate forward-looking corporate strategies and implement
necessary organizational changes [35].

Transformational leadership theory was developed by Bass [36]. Transformational
leaders possess four dimensions: idealized influence or charisma, inspirational motivation,
intellectual stimulation, and individualized consideration [37]. In addition, transforma-
tional leaders have a solid sense of intrinsic value and a conceptual system. They provide
a clear vision for their subordinates, stimulate their high-level needs by making them aware
of the importance of the tasks they undertake, build a climate of mutual trust, motivate
them to sacrifice their self-interest for the good of the organization, and ultimately achieve
performance beyond expectations [38,39].

Researchers have looked into transformational leadership from various perspectives,
including psychological factors such as personality, mindset, and cognition of business
leaders, as well as environments that affect transformational leadership behaviors [40–42].
For example, transformational leaders influence their followers by the following means:
(a) setting examples of appropriate behaviors; (b) projecting a view of the future that shows
employees what to strive for and where to go; (c) taking an active interest in the lives and
work of their employees; and (d) fostering independence and active participation in tasks
to increase their employees’ job satisfaction, organizational commitment, organizational
identity, etc., and thus enhance job performance [43–46].

Transformational leaders communicate a clear and consistent vision regarding en-
vironmental responsibility by disseminating environmental information to demonstrate
environmental commitment and values for action and discussing sustainability’s signif-
icance [47,48]. Moreover, transformational leaders can inspire a shared organizational
vision, demonstrate the value and significance of environmental stewardship, and pro-
vide cohesive and information-sharing rallying points, thereby integrating environmental
performance into corporate strategic planning [49,50]. According to social identity theory,
individuals’ attitudes and behaviors can influence their group membership in CSR [51].
The humanistic perspective of transformational leaders, which is based on altruism, justice,
and the greater good, effectively creates a collective identity based on appealing values,
which may include catering to the more significant needs of stakeholder groups and the
social good and are in line with corporate social responsibility [52,53]. Thus, followers will
associate their organization’s identity with the greater social good and be motivated to
engage in CSR [54,55].

In 1963, the Stanford Research Institute introduced stakeholder theory, which empha-
sizes the mutual influence between a firm and its stakeholders. Stakeholders are individuals
or groups, such as investors and employees, who are dependent on the firm to achieve
their goals and who the firm depends on for its development [56]. Based on previous
research, Freeman and Mcvea [57] defines stakeholders as “individuals or groups of indi-
viduals who can influence or are influenced by the achievement of a firm’s organizational
goals”. This definition considers the individuals and groups that influence the goals of the
company as stakeholders, also considers the individuals and groups that are affected by
the achievement of the company’s goals as stakeholders, and formally includes entities
such as communities, governments, and environmental protection organizations in the
study of stakeholders, all of which greatly expand the connotation of “stakeholders [58]”.
At the level of corporate governance, transformational leaders begin with the organization’s
shared vision and consider not only the interests of shareholders but also those of other
stakeholders, such as small- and medium-sized shareholders, external investors, creditors,
employees, and the government [59]. They also improve the transparency of corporate
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information and develop a sound corporate governance system [60,61]. Based on the initial
assertion, we propose the following hypothesis:

Hypothesis 1 (H1). Transformational leadership has a positive impact on ESG performance.

2.2. Transformational Leadership and Organizational Innovation

Organizational innovation can be a new product or service, a new production process
technology, a new structure or management system, or a new program or project involving
organizational members [62]. OCED [63] distinguishes four types of innovation: prod-
uct innovation, process innovation, marketing innovation, and management innovation.
Innovation within an organization generates the most valuable, organizational, and difficult-
to-replicate strategic assets that lead to enhanced business performance [64]. According
to resource-based theory, a resource is anything in an organization that demonstrates the
organization’s core competencies, both in the form of tangible assets and intangible as-
sets [65]. A company’s competitive advantage and performance depend on how it uses its
strategic resources, which are valuable, rare, and difficult for market rivals to imitate [66].
Therefore, organizational innovation is a direct source of competitive advantage and one of
the essential sources of sustained competitiveness for modern businesses [67].

The impact of leadership style on organizational innovation has been the subject of
extensive research. Most studies conclude that different leadership styles affect organi-
zational innovation [68,69]. For example, transformational leadership, ethical leadership,
servant leadership, and responsible leadership have a positive impact on organizational
innovation [70,71], but authoritarian leadership has a negative impact on organizational
innovation [72]. In addition, absorptive capacity, knowledge integration, organizational
culture, and knowledge sharing at the organizational level also have a positive impact on
organizational innovation [73–76]. Transformational leadership articulates the significant
vision and mission of the organization. It enhances the significance of employees’ interest
in the organization by stimulating their high-level needs for self-actualization, enabling
employees to identify with and be motivated by intrinsic motivation to achieve their goals
and assisting them in achieving organizational goals [77]. Transformational leadership
also fosters dedication to long-term goals, mission, and vision by demonstrating high
expectations and confidence in employees’ abilities and providing intellectual stimulation
that encourages employees to think creatively and adopt innovative work practices [78].
The resulting increase in employee motivation and self-esteem will boost organizational
innovation [79]. Based on the initial assertion, we propose the following hypothesis:

Hypothesis 2 (H2). Transformational leadership has a positive impact on organizational innovation.

2.3. Organizational Innovation and ESG Performance

Hellström [80] formulated the theory of responsible innovation. In 2011, the European
Commission published the report [81], in which the concept of “responsible innovation”
was included for the first time as a vital element of the EU’s development strategy. Mean-
while, the report “Addressing Ethical and Regulatory Challenges in Research Policy at
the Global Level” outlined the fundamental elements of responsible innovation as social
interest, moral and ethical acceptability, and risk management. According to the theory,
responsible innovation requires innovative understanding and practice characterized by
methodological features such as respect and preservation of human rights, the promotion
of social well-being, and the full and active assumption of responsibilities [82]. To man-
age innovation practices in a way that seeks to improve innovations for society, it is also
characterized by more elements being included in the responsibility system, greater consid-
eration of human rights, and the pursuit of green and inclusive innovation outcomes [83].
Introducing this concept provides an operational path for businesses to realize sustain-
able development, which is a result of the deepening development of the global concept
of “sustainable development” at present [84]. Therefore, businesses should consider the
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interests of both direct and indirect stakeholders in the innovation process and the ethical,
ecological, and social dimensions in addition to the economic dimension [85,86].

The impact of organizational innovation on the economic performance and innovation
performance of businesses has been the subject of numerous studies. Most academics
believe that the influence of organizational innovation on enterprises includes reducing
management or transaction costs to improve the performance of enterprises; increasing
labor productivity by improving workplace satisfaction; acquiring assets that cannot be
traded directly, such as non-coding knowledge or reduced supply costs; and flattening
the inter-organizational or intra-organizational structure, which means employees and
stakeholders are promoted to carry out potential innovation activities [87,88]. However,
research on organizational innovation and ESG performance is scant. Legitimacy theory
views legitimacy as an overarching concept or presumption in which organizations seek to
establish coherence between the social values associated with or implied by their activities
and the norms of acceptable behavior in the more extensive social system to which they be-
long [89]. Companies should consciously comply with social norms and contracts, actively
fulfill their environmental responsibilities, and act to promote environmental protection to
protect their interests [90]. Therefore, to achieve sustainable long-term business develop-
ment as an ultimate business goal, innovation with only economic benefits can no longer
meet the needs of enterprise development, which now requires strength in both economic
and environmental performance [91]. By incorporating green concepts into organizational
innovation, businesses can increase the environmental consciousness of their employees,
which can lead to environmentally responsible actions [92]. On the other hand, innovation
based on production process improvement can help reduce pollution emissions, reduce
production costs, and improve the performance of the company’s products, thereby satis-
fying the environmental ethics requirements of stakeholders and enhancing competitive
advantage [93].

Porter [94] formally introduced the theory of competitive advantage. The theory states
that a firm’s competitive advantage refers to its ability to outperform other competitors
in the process of providing consumers with products or services of a specific value in
an effective “contestable market” and to create market dominance or profitability that
is higher than the average of the industry in which it is located for a certain period [95].
A firm has a competitive advantage when it implements a value-creation strategy that
is not implemented by any current or potential competitor. Innovation, according to
Zeng et al. [96], is an efficient method for organizations to acquire and transform resources
and shape resource differentiation, which can result in scarce, unique, and irreplaceable core
competencies. Innovation influences CSR in a great variety of ways, such as by increasing
the productivity of businesses to improve their ability to fulfill economic responsibility, by
increasing the size of businesses to improve their ability to fulfill product responsibility,
and by increasing the size of businesses to improve their ability to fulfill philanthropic
responsibility [97]. Product innovation can result in product quality enhancement and
product structure optimization, which better fulfill product responsibility; the development
of enterprises enables them to engage in social charity and enhance their capacity to
feed society [98]. The innovation drive also encourages businesses to fulfill their social
responsibilities more effectively, enhancing their reputation and fostering a favorable
external environment for future development [99].

The traditional principal–agent theory argued that the separation of ownership and
control of modern companies is a significant source of governance issues and that in the
principal–agent relationship, the principal and the agent pursue different goals. Agents
seek to improve their social standing, income, and other concerns. With the separation of
the two powers, corporate managers have more power and are likely to sacrifice the inter-
ests of corporate owners for their interests, resulting in moral hazard in the principal–agent
relationship [100]. However, theory-based stakeholder co-governance was proposed as
people began to question the unidirectional governance model of shareholders [101]. This
model holds that businesses operate in an open market environment and that all stake-

316



Sustainability 2023, 15, 5756

holders, including employees, suppliers, creditors, and investors, participate in corporate
governance. Through a network of mutual interaction and influence, stakeholders create
value and share risk [102].

Studies have examined the impact of corporate governance on technological innova-
tion, considering factors such as equity concentration, board size, the number of indepen-
dent directors, and executive incentives [103–106]. However, organizational innovation also
impacts corporate governance effectiveness to some extent. For businesses to maintain their
competitive advantage and achieve significant market expansion, continuous innovation is
required [94]. New management techniques can reduce transaction costs and protect share-
holders’ and other stakeholders’ interests [107]. In addition, organizational innovation can
better motivate employees, make them realize they are the company’s owners, and increase
their participation in the business’s day-to-day operations [108]. Therefore, organizational
innovation influences corporate governance positively. Based on the initial assertion, we
propose the following hypothesis:

Hypothesis 3 (H3). Organizational innovation has a positive impact on ESG performance.

Based on the above theoretical development, this study argues that the impact of
transformational leadership on ESG performance may vary depending on the role of or-
ganizational innovation mechanisms as mediators. Transformational leadership increases
employees’ intrinsic motivation and work motivation through their organizational commit-
ment, thereby fostering organizational innovation and enhancing ESG performance. Based
on the statement above, the mediating-role hypothesis is proposed.

Hypothesis 4 (H4). Transformational leaders have a positive impact on ESG performance through
organizational innovation.

2.4. The Moderating Role of External Social Capital

According to social network theory, organizations have social utility. People in social
situations think and act in similar ways because of the bonds they share. Social networks
represent not only two interrelated actors but an aggregate of polyglot indirect relationships
and paths that encompass all actors in society [109]. Moreover, the network relationships
created bring opportunities and challenges to organizations [110]. Furthermore, the social
capital of enterprises consists of the resources that are embedded in the social network
and acquired and mobilized through purposeful actions [111]. It has been noted that,
in a trust-based relationship network, the ability to borrow resources through the rela-
tionship network and the enterprise assets created and accumulated by the economic or
non-economic actions taken to achieve an enterprise’s goals constitute actual or potential
resource aggregation, and the assets are considered important capital, in addition to mate-
rial capital, human capital, and cultural capital [112]. According to the theory of resource
dependence, the business activities of enterprises require resources [113]. Enterprise de-
velopment depends on internal and external information and resource exchanges [114].
As the “collection of actual or potential resources” of an enterprise, social capital is one of
the key business resources that affect or even determine the acquisition of other enter-
prise resources, such as capital and human resources, information resources, and legal
support [115].

The external social capital of a company refers to the positive network ties that
a company maintains through its customers, suppliers, financial institutions, govern-
ment agencies, and other organizations to maintain mutually viable relationships [116].
Mainly, external social capital reflects the resource acquisition capability embedded in
an organization’s external social network and emphasizes the organization’s diverse ex-
ternal social relationships and the network’s relationship quality [117]. Most researchers
on external social capital believe that external social capital is conducive to an enterprise’s
access to various types of information, reduces the cost of information search, and brings
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information diversification to businesses [118]. Moreover, social capital promotes resource
exchange and integration between enterprises, enhances cooperation between enterprises,
reduces transaction costs [119], and promotes knowledge sharing and cooperation between
organizations, which is conducive to the generation of new ideas and innovations in en-
terprises [120]. First, enterprises are in the same industrial chain as their suppliers and
customers, and customers and suppliers are both the closest business partners in the pro-
duction and operation of enterprises as well as the primary providers of important product
information to these enterprises [121]. Furthermore, establishing good relationships with
companies with low external social capital can enable leaders to access useful information
and feedback, which will have an important impact on the innovation activities of enter-
prises [122]. Second, firms maintain good relationships with their business partners to help
form complementary resource models with other entities over time. Moreover, firms share
resources to master complex technologies, promote resource integration and knowledge
exchange, and acquire valuable external knowledge, thus helping leaders reduce search
and information costs, negotiation and decision costs, and regulatory and enforcement
costs, thus enhancing organizational innovation capabilities [123]. Finally, government
agencies have jurisdiction over regulations, R&D funding, standard settings, procurement,
and other functions that shape the innovation capabilities of firms. They also hold more
innovative and strategic resources and intervene more in the economy [124]. Establishing
and maintaining good relationships with the government also helps business leaders gain
access to a variety of scarce innovative resources controlled by the government [125]. Based
on this, the following hypotheses are proposed:

Hypothesis 5 (H5). External social capital can positively moderate the relationship between
transformational leadership and organizational innovation.

Integrating H4 and H5, this study proposes a mediating-role model moderated with
the following hypothesis:

Hypothesis 6 (H6). External social capital positively moderates the mediating role of organizational
innovation in the relationship between transformational leadership and ESG performance.

The research framework is shown in Figure 1.

Figure 1. Research Framework.

3. Methodology

3.1. Data and Samples

This study employed a questionnaire survey to collect data. In July 2022, 500 question-
naires were distributed twice to Chinese managers and employees of enterprises; company
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employees evaluated transformational leaders, and leaders reported basic company infor-
mation. In total, 370 questionnaires were collected in October 2022, and the questionnaire
recovery rate was approximately 74%. After eliminating invalid questionnaires, we fi-
nally obtained 350 valid questionnaires. The valid questionnaire recovery rate was 70%.
From the recovered samples, 47% were male and 53% were female; 76.3% had a bache-
lor’s degree or higher. Years in business was concentrated in less than 5 years category,
which accounted for 34.86%. There were 87 state-owned enterprises, which accounted
for 24.86%; 82 private enterprises, which accounted for 23.43%; 98 foreign enterprises,
which accounted for 28.00%; and other businesses, which accounted for 29%. The finance
and insurance industry employed 21 individuals, which accounted for 6%; the education
industry employed 32 individuals, which accounted for 9.14%; and the transportation in-
dustry employed 26 individuals, which accounted for 7.43%. The manufacturing industry
employed 41 individuals, which accounted for 11.71%, and services and 7 other indus-
tries accounted for 65.72%. Enterprises with 0–50 employees represented 23.14%, those
with 50–200 employees represented 20.57%, those with 200–500 employees represented
32.86%, and those with more than 500 employees represented 23.43%. The demographic
characteristics of the investigated respondents are shown in Table 1.

Table 1. Participants’ demographic profiles.

Characteristic Options No. Percentage

Gender
Male 165 47.14

Female 185 52.86

Age

20–30 years old 90 25.71
30–40 years old 103 29.43
40–50 years old 97 27.71

Over 50 years old 60 17.14

Education

High school 83 23.71
College degree 107 30.57

Bachelor’s degree 78 22.29
Master’s degree or above 82 23.43

Years in business

Less than 5 years 122 34.86
5–10 years 31 8.86
10–20 years 110 31.43

More than 20 years 87 24.86

Firm ownership

State-owned enterprise 87 24.86
Private enterprise 82 23.43
Foreign enterprise 98 28.00

Others 83 23.71

Firm industry

Manufacturing industry 41 11.71
Finance and insurance industry 21 6.00

Culture, sports, and entertainment industry 25 7.14
Wholesale, retail, and service industry 29 8.29

Real estate industry 35 10.00
Information transportation, computer services, and software industry 41 11.71

Scientific research, technical services, geological prospecting, and energy industry 38 10.86
Health and social security industry 33 9.43

Transportation industry 26 7.43
Education industry 32 9.14

Others 29 8.29

Firm size

0–50 people 81 23.14
50–200 people 72 20.57
200–500 people 115 32.86

More than 500 people 82 23.43

Total 350 100.0
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3.2. Variable Measurement

The variables measured in this study were selected from established domestic and
international scales, and the items were modified and adapted based on the actual situation.
All scales were measured using a 5-point Likert scale, with 5 representing “strongly agree”
and 1 representing “strongly disagree”.

Transformational leadership: This study measures transformational leadership using
a scale developed by scholars including Alrowwad and Chen [126,127]. The eight-item scale
has demonstrated high levels of reliability and validity in previous research. Representative
items on the scale include “the leader shows determination in accomplishing goals” and
“the leader portrays an inspiring future”. In this study, Cronbach’s alpha coefficient for the
scale is 0.895.

Organizational innovation: This study measures organizational innovation using
a scale developed by scholars including Jansen and Zhou [128,129]. Previous research has
demonstrated the reliability and validity of the five-item scale. Representative items on
the scale include “the company introduces a new management system” and “the company
introduces a new approach to planning and budgeting”.

External social capital: This study measures external social capital using a scale
developed by academics including Bornay-Barrachina et al. [130,131]. Previous research has
demonstrated the reliability and validity of the six-item scale. Representative items on the
scale include “The company maintains good relationships with government departments”
and “The company maintains good cooperative relationships with its suppliers”.

ESG performance: This study measures ESG performance using a scale developed by
scholars such as De Roeck and Li [132,133], as well as data from databases such as Thomson
Reuters. Environmental performance, corporate social responsibility, and corporate gover-
nance are the three dimensions of the scale. The environmental performance consists of
six measures, such as “the company reduces environmentally harmful behaviors” and “the
company uses clean energy and fuels”. Corporate social responsibility consists of twelve
measures, such as “the company values the welfare of its employees” and “the company
participates in long-term social welfare activities”. Finally, corporate governance consists
of six measures, such as “the company has a good information disclosure mechanism” and
“the company has good business ethics”.

Control variables: Based on prior research, years in business, firm ownership, industry,
and size were utilized as control variables. The number of employees determines the size of
a company: 1 represents 0 to 50 employees, 2 represents 50 to 200 employees, 3 represents
200 to 500 employees, and 4 represents more than 500 employees. There are four types of
firm ownership: state-owned enterprises, private enterprises, enterprises funded by foreign
investors, and others. In addition, the firm industries are the financial industry, the real
estate industry, and the service industry, among others. Construct and items are shown in
Appendix A.

3.3. Reliability and Validity Test

Reliability test: The reliability test of the survey questionnaire is referred to as the
reliability test. The alpha coefficient of Cronbach is primarily used for reliability tests. If
Cronbach’s alpha coefficient is greater than 0.7, each questionnaire item has a high degree
of reliability. For example, in this study, Cronbach’s alpha coefficients for transformational
leadership, organizational innovation, external social capital, and corporate ESG perfor-
mance are 0.895, 0.834, 0.882, and 0.880, respectively, all greater than 0.7, indicating that the
questionnaire items for each variable have good reliability.

Validity test: Validity refers to the design and content accuracy of the questionnaire.
As shown in Table 2, the variance explained and factor loading are used to test the validity
of the questionnaire in this study. All KMO values exceed 0.8, indicating that the scale
is appropriate for factor analysis. All variables in this study can be distinguished with
precision. All the factor loadings of the questionnaire questions were greater than 0.7. This
indicates that the questionnaire’s convergent validity is high.
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Table 2. Confirmatory factor analysis, reliability, and validity of measurement model.

Construct Items Factor Loading Variance Explained Cronbach’s Alpha KMO Value

Transformational
Leadership (TL)

TL1 0.863

0.576 0.895 0.932

TL2 0.746
TL3 0.737
TL4 0.731
TL5 0.724
TL6 0.755
TL7 0.772
TL8 0.739

Organizational
innovation (OL)

OI1 0.866

0.601 0.834 0.845
0I2 0.777
OI3 0.748
OI4 0.754
OI5 0.723

External social capital
(SC)

SC1 0.868

0.631 0.882 0.903

SC2 0.821
SC3 0.799
SC4 0.785
SC5 0.705
SC6 0.777

Environmental
performance (EP)

EP1 0.911

0.633 0.884 0.893

EP2 0.771
EP3 0.765
EP4 0.796
EP5 0.772
EP6 0.751

Corporate social
responsibility

(CR)

CSR1 0.903

0.603 0.940 0.917

CSR2 0.753
CSR3 0.773
CSR4 0.761
CSR5 0.752
CSR6 0.757
CSR7 0.809
CSR8 0.769
CSR9 0.774
CSR10 0.753
CSR11 0.741
CSR12 0.763

Corporate
governance (CG)

CG1 0.905

0.651 0.892 0.901

CG2 0.811
CG3 0.777
CG4 0.771
CG5 0.777
CG6 0.791

3.4. Confirmatory Factor Analysis

We validated the primary variables of the study (transformational leadership, or-
ganizational innovation, external social capital, and ESG performance). According to
the theoretical dimensions designed by the variable scale, ESG performance includes
three first-order factors (corresponding to environmental performance, corporate social
responsibility, and corporate governance, respectively). As shown in Table 3, the six-factor
model assumed in this study has the best-fit index relative to other models, indicating that
the six variables have good discriminant validity and correspond to six distinct constructs.
The values of their χ2/df, TLI, CFI, RMR, and RMSEA were 1.380, 0.960, 0.962, 0.069, and
0.033, respectively, which were superior to those of the five-factor, four-factor, three-factor,
two-factor, and one-factor models, indicating that the variables designed for this study had
superior discriminant validity. As shown in Table 4, each construct’s composite reliability
(CR) was high, with the lowest value being 0.838, indicating that the constructs have good
convergent validity. The study used AVE values for discriminant validity testing, and
Table 4 shows that the AVE values of all variables are higher than 0.5, so it can be concluded
that the variables have good discriminant validity.
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Table 3. Results of confirmatory factor analysis.

Model χ2 df χ2/df TLI CFI RMR RMSEA

Six-factor
1166.300 845 1.380 0.960 0.962 0.069 0.033TL, SC, OI, EP, CSR, GC

Five-factor
1663.093 850 1.957 0.898 0.904 0.088 0.052TL, SC + OI, EP, CSR, GC

Four-factor
2390.761 854 2.799 0.809 0.819 0.096 0.072TL + SC + OI, EP, CSR, GC

Three-factor
3135.968 857 3.659 0.717 0.732 0.129 0.087TL, SC + OI, EP + CSR + GC

Two-factor
3863.568 859 4.498 0.628 0.647 0.134 0.100TL + SC + OI, EP + CSR + GC

One-factor
4362.877 860 5.073 0.567 0.588 0.132 0.108TL + SC + OI + EP + CSR + GC

Note: TL = transformational leadership, SC = external social capital, OI = organizational innovation,
EP = environmental performance, CSR = corporate social responsibility, and GC = corporate governance.
“+” indicates combined variables. Same applies below.

Table 4. Model AVE and CR indicator results.

Factor
Average Variance

of Extracted AVE Values
CR Value of Combined

Confidence

TL 0.520 0.896
SC 0.561 0.884
OI 0.509 0.838
EP 0.569 0.887

CSR 0.569 0.940
GC 0.588 0.895

3.5. Multicollinearity Analysis

To avoid serious correlations between variables, this study used the analysis of vari-
ance inflation factor (VIF) to determine if there is multicollinearity amongst the explanatory
variables. An analysis of the results shown in Table 5 shows that the VIF values of each
explanatory variable are below 5, with a tolerance greater than 0.1, indicating that there is
no multicollinearity amongst the explanatory variables.

Table 5. Multicollinearity analysis.

Variable VIF 1/VIF

EP 1.72 0.583
CSR 1.62 0.616
TL 1.56 0.640
CG 1.53 0.648
SC 1.49 0.673
OI 1.43 0.698

Mean VIF 1.56

4. Research Results

The mean, standard deviation, and correlation coefficient of each variable are shown
in Table 6. The results of the correlation analysis indicate a significant positive relationship
between transformational leadership and ESG performance, with a correlation coefficient
value of 0.593, which is greater than 0. In addition, there is a significant positive relationship
between external social capital and organizational innovation, with a correlation coefficient
value of 0.367, which is greater than 0. There is a positive relationship between transforma-
tional leadership and external social capital, with a correlation coefficient of 0.351, which is
greater than 0. Finally, there is a significant positive relationship between organizational
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innovation and ESG performance, with correlation coefficient values of 0.519, which is
greater than 0.

Table 6. Means, standard deviations, and correlation coefficients of variables.

Variable Mean SD 1 2 3 4 5 6 7 8

Years in business 2.460 1.203 1
Firm ownership 2.510 1.107 −0.049 1
Firm industry 5.990 3.111 0.032 −0.004 1

Firm size 2.570 1.087 −0.065 0.019 0.020 1
TL 3.255 0.822 0.016 0.071 0.057 −0.030 1
SC 3.254 0.892 0.030 −0.003 0.034 −0.040 0.351 ** 1
OI 3.280 0.841 0.026 0.036 0.071 0.026 0.377 ** 0.367 ** 1

ESG 3.087 0.741 0.055 −0.008 0.043 −0.005 0.593 ** 0.563 ** 0.519 ** 1

Note: N = 350, ** is p < 0.01, two-tailed test.

In order to test the proposed hypotheses, this study conducted a multiple linear regres-
sion of the variables of interest using SPSS 26.0 software to test the research model while
controlling for years in business, firm ownership, firm industry, and firm size (see Table 7).
Table 7 shows that control variables are not statistically significant for organizational innova-
tion and ESG performance. Transformational leadership positively affects ESG performance
(b = 0.421, p < 0.001), and H1 is supported. Transformational leadership has a significant
positive effect on organizational innovation (b = 0.288, p < 0.001), indicating that H2 is
supported. Organizational innovation has a significant positive effect on ESG performance
(b = 0.304, p < 0.001); thus, H3 is supported. In addition, as shown in Table 8, the bootstrap
test indicates that this mediating effect is statistically significant, with a mediating effect
value of 0.116, 95% CI = [0.079, 0.157], excluding 0; thus, H4 is supported.

Table 7. Results of regression analysis.

ESG Performance Organizational Innovation

Variable β SE t-Value p-Value β SE t-Value p-Value

Constant 2.123 0.176 12.074 0.000 ** 3.143 0.181 16.901 0.000 **
TL 0.421 0.039 10.819 0.000 ** 0.288 0.052 5.654 0.000 **
SC 0.258 0.048 5.440 0.000 **

TL * SC 0.215 0.057 3.755 0.000 **
Firm ownership −0.035 0.027 −1.305 0.193 0.010 0.033 0.294 0.769
Firm industry −0.002 0.010 −0.243 0.808 0.013 0.013 1.004 0.316

Firm size 0.001 0.027 0.029 0.977 0.030 0.037 0.824 0.410
Years in business 0.023 0.025 0.917 0.360 0.010 0.033 0.294 0.769

OI 0.304 0.038 8.009 0.000 **
R 0.676 0.491
R2 0.457 0.241

F-value 48.178 15.517

Note: N = 350, ** is p < 0.01.

Table 8. Decomposition of the total, direct, and indirect effect (Bootstrap = 5000).

Effect SE LLCI ULCI

Total effect 0.537 0.039 0.460 0.614
Direct effect 0.421 0.039 0.344 0.497

Indirect effect 0.116 0.020 0.079 0.157

The results indicate that external social capital significantly positively affects organi-
zational innovation (b = 0.258, p < 0.001). There is a significant impact of the interaction
term between transformational leadership and external social capital on ESG performance
(b = 0.215, p < 0.001). The slope of the simple analysis indicates (see Figure 2) that when
external social capital is low, the effect of transformational leadership on ESG performance
is insignificant (b = 0.096, p = 0.184). The effect of transformational leadership on ESG
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performance is more significant when the external social capital is high (b = 0.479, p < 0.001),
and H5 is supported.

 

Figure 2. The moderating role of external social capital in the relationship between transformational
leadership and organizational innovation.

According to Table 9, the analysis of moderated mediated effects reveals that when the
external social capital is low, the indirect relationship between transformational leadership
and ESG performance via organizational innovation is 0.029, 95% CI = [−0.018, 0.076]. When
the external social capital is high, the indirect relationship between transformational leadership
and ESG performance via organizational innovation is 0.146, 95% CI = [0.098, 0.200], and there
is a significant difference in the indirect effect at both high and low levels, with a difference
of 0.117, 95% CI = [0.028, 0.108]. Hence, H6 is supported.

Table 9. Results of bootstrap test for the moderated mediated-effects model.

TL—>OI—>ESG

SC Effect SE LLCI ULCI

Low group 0.029 0.024 −0.018 0.076

High group 0.146 0.027 0.098 0.200

Differences between groups 0.117 0.020 0.028 0.108
Note: Results for bootstrap = 5000. The test to distinguish between indirect and direct effects is based on the
confidence interval of bootstrap estimates after bias correction.

5. Discussion

This study advances knowledge about how a firm’s ESG performance can be enhanced
by its transformational leadership style. While the existing literature has investigated con-
sequences of ESG performance, empirical studies on the transformational leadership–ESG
performance outcome link are lacking. This study explored the action mechanisms between
transformational leadership and ESG performance of SMEs from a strategic perspective,
using a combination of higher-order theory, a resource-based view, and stakeholder theory.
A questionnaire was administered to SME employees and senior leaders in a Chinese
context, with transformational leadership as the dependent variable, corporate ESG per-
formance as the independent variable, organizational innovation as a mediating variable
between transformational leadership and ESG performance, and external social capital as
a moderating variable between transformational leadership and organizational innovation.
The conclusions of the study follow:
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First, transformational leadership positively affects ESG performance in SMEs. Trans-
formational leadership is an inherent element that focuses on the personal development
of employees and creates a positive environment for their development through vision-
ary motivation and personalized care [134]. In short, it is a leadership style that creates
a positive environment for employees to develop. Transformational leaders are well posi-
tioned to integrate corporate sustainability with ESG performance, leading by example and
communicating to employees through vision statements so that the employees have a clear
understanding of the importance of ESG performance to corporate sustainability.

Second, organizational innovation partially mediates the linkages between transforma-
tional leadership and corporate ESG performance. For instance, transformational leaders
help employees acquire knowledge and skills to enhance innovation through intellectual
stimulation and visionary motivation, adopt innovative approaches to effectively increase
employee motivation, and continuously improve employee motivation levels so that em-
ployees internalize organizational innovation goals as their own valued goals [135], thus
improving ESG performance.

Third, external social capital positively moderates the direct relationships between
transformational leadership and organizational innovation. External social capital is the
bridging capital that connects the entire social relationship network. At the same time, it can
expand diversified knowledge-source channels for the firm [136]. When an organization has
a lot of external social capital, transformational leaders can broaden information channels
through problem identification, information search, and accessing external knowledge
and resources. This helps the organization improve its capabilities for organizational
innovation [127].

5.1. Theoretical Significance

First, this study reveals that transformational leadership is an essential factor that
effectively contributes to ESG performance, which is a valuable addition to previous re-
search. Contemporary leadership approaches, in terms of their uniqueness and importance,
have been increasingly studied by both academics and practitioners. Prior research on
specific contemporary theories of transformational leadership has generally been on the
implementation of the theory and its relationship with organizational citizenship behavior
or firm performance [137–139]. This study is considered a significant contributor to the
present literature, since it provides a perspective on the effects of leadership theories on
ESG performance, in an area of scarce empirical research [140].

Second, this study enriches knowledge of the antecedents of ESG performance in
SMEs. Most existing studies examined ESG performance as an influencing factor and
explored its effects on corporate financing costs and financial performance; this research
focus highlights the importance of corporate ESG performance, but there is no focus on
ESG performance as a dependent variable. However, this paper explores corporate ESG
performance as a dependent variable and looks into ways to improve ESG management. In
addition, most studies only focus on one aspect of environmental performance, corporate
social responsibility, or corporate governance, rarely combining these three aspects to
examine corporate performance. By doing so, this study provides new perspectives and
valuable directions.

Third, this study explores the internal mechanisms of transformational leadership and
ESG performance in SMEs, thus opening the black box concerning the connections between
transformational leadership and ESG performance in SMEs. To more fully reveal how
transformational leadership affects ESG performance in SMEs, this paper provides a new
perspective and theoretical model for the study of corporate ESG performance, constructs
a model of leadership traits–organizational mechanisms–corporate ESG performance, clar-
ifies the role of transformational leadership in influencing corporate ESG performance,
remedies the shortcomings of previous studies, and provides a new reference for enhancing
corporate strategic management theory. In short, it provides a new referential basis for
deepening the theory of corporate strategic management.
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Finally, this study introduces external social capital into the model, explores the im-
pact and conditions of transformational leadership on organizational innovation, and
establishes a mediating-effect model that is moderated to reveal the positive interaction
effects of transformational leadership and external social capital on corporate ESG per-
formance, thus changing the single model used in previous studies on factors affecting
organizational innovation.

5.2. Practical Significance

First, businesses should prioritize the development of transformational leadership
characteristics. For businesses to gain a competitive advantage, it is essential to identify and
cultivate exceptional transformational leaders or even leadership teams [141]. Organiza-
tions can properly cultivate transformational leadership styles. For instance, a company can
establish a leadership style analysis group, develop a transformational leadership training
and evaluation system based on the dimensions of transformational leadership and the
company’s characteristics, and conduct regular audits and training on the transformational
leadership styles of its leaders. According to the evaluation results, the leader can be
provided with suggestions for improving his or her leadership style.

Second, organizational enterprise innovation should be strengthened. Organizational
innovation is a key measure for enterprises to enhance their competitive advantages [142].
Enterprises should optimize workflow, adjust staff tasks and functions, revise management
rules and regulations, and explore more efficient management methods and novel man-
agement techniques to better adapt to external environmental changes, enhance enterprise
resilience, and promote enterprise development through organizational innovation [143].
In addition, managers should establish innovative work models for their employees; pro-
vide them with intellectual stimulation, inspirational motivation, and personalized care;
help them establish high-level innovation goals; develop innovative ways of thinking; and
enrich their innovation skills [144].

Third, businesses should consider ESG performance. When formulating strategies
and implementing decisions, enterprises should consider their development and stake-
holder demands, comprehensively analyze the impact on society and the environment,
and maximize the total value [145]. By bolstering environmental responsibility and ethics,
businesses integrate environmentally responsible behavior and executive ethical commit-
ment with corporate strategy, enhancing their competitive advantage [146]. Responsible
management can be practiced in numerous facets of R&D, design, manufacturing, and
product sales [147]. At the same time, enterprises should integrate the practice of social
responsibility into supply chain management, systematically manage the suppliers’ and
partners’ compliance, safety, environmental protection, and operation transparency and
realize the joint fulfillment of corporate social responsibility. In addition, enterprises should
strengthen their daily information disclosure efforts and maintain immediate communi-
cation with various stakeholders to gain the community’s understanding and support
through extensive use of traditional and new media.

Fourth, firms should focus on establishing social capital and strengthening the cultiva-
tion and maintenance of external social capital. Firstly, in terms of the relationship network
of market competition, firms should establish a positive corporate image, strengthen their
communication and cooperation channels with other enterprises, and learn advanced
management modes and service concepts to build a stable relationship network [148].
Secondly, businesses should focus on and maintain their relationship networks with gov-
ernments, strengthen the cooperation between government and enterprises by building
a good relationship with the government, broaden information channels, and obtain the
heterogeneous resources needed for the development and growth of enterprises.

5.3. Prospects and Limitations

Although this study has made progress in terms of its theoretical and practical impli-
cations, it still contains shortcomings that can be addressed in future research. First, in this
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paper, only firm type, firm size, years in business, and firm industry are selected as control
variables; other control variables, such as the market value of equity, earnings per share,
and return on asset may be selected in future research. Second, this paper only selects
organizational innovation as the mediating variable between transformational leadership
and ESG performance; in the future, other mediating variables, such as technological inno-
vation, may be selected to investigate the mechanism underlying the relationship between
transformational leadership and ESG performance. Third, this paper conducts empirical
research using only a questionnaire and no qualitative research. Enterprises can be used as
case studies for qualitative research in the future. In addition, future studies could include
secondary data to make the study more rigorous and comprehensive. Fourth, this study
only examines the impact of transformational leadership on corporate ESG performance,
and it does not examine it from other leadership perspectives. In the future, the impact of
different leadership styles on corporate ESG performance, such as ethical leadership and
responsible leadership, can be studied.
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Appendix A

Table A1. Study’s construct and items.

Construct Items Statement

Transformational
leadership (TL)

TL1 The leader shows determination in accomplishing goals.

TL2 The leader is respected by all for the way they handle things.

TL3 The leader does not care about personal gain or loss for the sake of the team or collective good.

TL4 The leader demonstrates competent, driven and confident traits.

TL5 The leader is very focused on the interests of the organization.

TL6 The leader expresses expectations for high performance to their subordinates.

TL7 The leader portrays an inspiring future to everyone.

TL8 The leader conveys a sense of mission to everyone.

Organizational
innovation (OL)

OL1 The company introduced a new management system.

OL2 The company introduces new practices of organizational improvement (process reengineering, quality
management, etc.).

OL3 The company introduces new management processes (new work manual, new recruitment and
assessment system).

OL4 The company introduces a new approach to planning and budgeting.

OL5 The company actively implements new policies to improve organizational performance.

External social
capital (sc)

SC1 The company maintains good relationships with government departments.

SC2 The company can get support and resources from the government.

SC3 The company establishes good relationships with its partners.

SC4 The company regularly conducts technical exchanges with its partners.

SC5 The company establishes good relationships with financial institutions.

SC6 The company maintains good cooperative relationships with its suppliers.
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Table A1. Cont.

Construct Items Statement

Environmental
performance (EP)

EP1 The company takes the initiative to use low-carbon energy-saving products and equipment.

EP2 The company uses clean energy and fuels.

EP3 The company has a comprehensive energy-saving system and measures for energy conservation,
comprehensive recycling of resources, green office, etc., and has implemented them effectively.

EP4 The company has built a perfect environmental protection organization management system and
environmental management system.

EP5 The company reduces environmentally harmful behaviors.

EP6 The company actively participates in various social environmental causes and environmental protection
acts such as ecological protection.

Corporate social
responsibility

(CSR)

CSR1 The company encourages employees to develop their skills and careers.

CSR2 The company pays attention to the needs of employees.

CSR3 The company attaches great importance to the training of employees.

CSR4 The company values the welfare of its employees.

CSR5 The company focuses on the improvement of employees’ production and operation conditions.

CSR6 The company supports the assistance of community personnel (vulnerable groups).

CSR7 The company’s operations will not have a negative impact on the community.

CSR8 The Company participates in various charitable activities.

CSR9 The company participates in long-term social welfare activities.

CSR10 The company attaches great importance to customer satisfaction.

CSR11 The company provides customers with comprehensive and accurate information about the products
it sells.

CSR12 The company respects the protection of consumer rights.

Corporate
governance (CG)

CG1 The company has a good information disclosure mechanism.

CG2 The company fully considers the interests of shareholders and other stakeholders.

CG3 The company has a good anti-risk response mechanism.

CG4 The company has good business ethics.

CG5 The company has a good anti-bribery mechanism to eliminate corruption.

CG6 The company operates legally and compliantly.
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Abstract: Green innovation is crucial to the sustainable development of corporates. The executive’s
environmental protection background has an impact on their comprehensive skills, value orien-
tation, management style, and behavioral patterns, thus playing an important role in corporate
green innovation strategy. Therefore, this study aims to explore the relationship between executives’
environmental protection background and corporate green innovation and its boundary mechanisms.
Using data of A-share listed companies in China from 2007 to 2021, this relationship was empirically
investigated using Stata analysis software and the establishment of a fixed-effects analysis model.
Based on the upper echelons theory, this study finds that executive environmental protection back-
ground positively affects corporates’ green innovation. The above positive relationship persists when
measures of green innovation and alternative regression models address robustness. Furthermore,
this study explores the moderating role of the external environment and internal organizational
factors (i.e., media attention and board independence). This study concludes that media attention and
board independence positively moderate the positive relationship between executives’ environmental
protection background and green innovation. The study contributes to the upper echelons theory
and provides new insights into green innovation in emerging economies.

Keywords: green innovation; environmental protection background; media attention; board independence

1. Introduction

At the 75th session of the United Nations General Assembly in September 2020, the
Chinese government committed itself to peak carbon emissions by 2030 and to achieve
carbon neutrality by 2060 [1]. Enterprises are the main actors in green governance, playing
a key role in achieving peak carbon and carbon-neutral targets. China is in a new normal
phase, committed to the green transformation of its energy system to reduce heavy pol-
lution [2]. With the implementation of a series of environmental regulation policies and
the increased importance society attaches to sustainable development, green innovation is
gaining attention from the government, enterprises, and the market. As a means to achieve
sustainable development, green innovation is considered conducive to a win-win situation
of economic growth and environmental protection [3]. Regulating and guiding enterprises
toward cleaner production has become an important way to promote green development.
Enterprises face high costs in transitioning and upgrading to cleaner directions, so they find
it challenging to meet the needs of green development. Therefore, exploring the optimal
development of green innovation has become essential in deepening sustainable goals.

With the implementation of a series of environmental regulation policies and the
improvement of society’s attention to sustainable development, green innovation has been
gradually more valued by the government, enterprises, and the market [4]. Green inno-
vation refers to new or improved products, processes, technology, or practice innovations
that mitigate environmental damage [5], and focus on and achieve innovative models of
environmental sustainability [6]. At the same time, based on the upper echelons theory,
it is believed that executive characteristic factors tend to influence the strategic decisions
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of corporates, which means that the influence of executive characteristics on corporate
strategy has become an important focus of academic attention. Prior research has conducted
a series of discussions on the antecedents of green innovation, including technological
capabilities [7], environmental regulations [8], green knowledge sharing [9], consumer pres-
sure [10], and market demand [11]. However, existing studies are less likely to explore the
impact of green innovation from the perspective of executive characteristics. Recent upper
echelons theory points out that executives with long experience in a field may develop
selective cognition and consider decisions based on cognitive preferences from long prior
experience [12]. Executives inject much of their personality, experiences, and values into
their behavior. This degree of individualization can determine the formation of strategy or
the actions of others, and the organization becomes a reflection of the executives [13]. These
characteristics shape the cognitive structure of the enterprise and thus affect the green
innovation of enterprises [14]. Executives’ reactions to environmental changes as strategic
decision-makers in their firms are influenced by their perceptions of environmental issues.
If executives view environmental issues as opportunities for corporate growth, they choose
forward-looking environmental strategies, which enhance corporate environmental per-
formance [15]. Therefore, this study focuses on an essential but understudied executive
characteristic: environmental protection background. This characteristic represents the
individual’s experience and background in environmental protection. It is unclear whether
and how the environmental protection background of executives influences green innova-
tion, and this study aims to fill this gap. Therefore, the motivation of this study is mainly to
explore the relationship between an executive’s environmental protection background and
corporate green innovation and its boundary conditions.

Further to this, an executive’s environmental protection background is internalized in
the enterprise’s strategic decisions, leading the corporate to protect the environment and
demonstrate to the outside world that the enterprise is committed to environmental causes.
Existing research assumes that the interests of the firm and the managers are perfectly
aligned and therefore managers will follow the development of the firm and take the
necessary actions for the firm to achieve its goals. However, agency theory emphasizes that
there is an inherent conflict of interest in the agency–principal relationship and therefore
the need for proper governance [16]. Thus, corporate oversight mechanisms also play
a crucial role in aligning the interests of managers and shareholders. Given that media
coverage and board independence are two key oversight mechanisms, we explore how
they shape the impact of executives’ environmental backgrounds on green innovation
strategies. On the one hand, media coverage is recognized as an essential monitoring
mechanism, as it can act as a watchdog and motivate corporates to work in the interests
of shareholders [17]. This is because the media is used as an important tool for external
stakeholders to evaluate managers [18]. Stakeholders will not only think that the evaluation
role of the media is legitimate, but also use it trigger their actions against companies with
poor performance and thus affect managers’ capital [19]. On the other hand, the board of
directors has been recognized as the primary internal oversight force [20]. Independent
directors are more likely to punish managers than inside directors because they “have the
incentive to build a reputation as experts in decision control” [21]. However, there is little
literature on these topics. This study integrates the upper echelons theory and agency
theory, collects data on the executive profiles of the Chinese-listed companies from 2007 to
2021, and uses textual-mining analysis to combine panel data to investigate the impact of
executive environmental background on green innovation.

The contributions of this study are: First, this study adds value to the literature on
upper echelons theory and green innovation research. Differing from previous studies that
only focus on the influence of executives’ overseas experience, educational background,
and functional background on corporate green strategic behavior, this study incorporates
executives’ environmental background as an occupational background experience into the
upper echelons theory, explores the relationship between executives with environmental
background and green innovation, and further improves the research content of the upper
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echelons theory from a green innovation perspective, thereby making a new contribution
to the upper echelons theory of Hambrick and Mason (1984) [22], as the contributions to
this area of the literature in the field of green innovation are few, with some very recent
exceptions. This study’s framework and insights can help upper echelons theory scholars
to understand the environmental context of executives as a tool to understand their green
innovation strategies. This study analyzes the influence of executives with environmental
protection background on the green innovation strategy from the perspective of their power
structure and advances the traditional external incentive determinism of green develop-
ment to the level of enterprises’ independent incentive, which provides a development
direction for further improving the incentive path of green development, realizing green
transformation, and upgrading. Second, from the perspective of green innovation and
based on agency theory, this study explores how the impact of the environmental protection
background of senior executives on green innovation depends on media coverage and
the independence of the board of directors. The findings of this study on the relative
importance of executives’ environmental protection backgrounds in green innovation also
represent an important development in the study of upper echelons theory and agency
theory, as executives’ understanding of how firms reallocate resources and capabilities
in the face of internal and external supervisory role, enriching the literature on how ex-
ecutive background characteristics influence how firms adjust their strategic choices to
accommodate corporate green growth.

2. Literature Review and Research Hypothesis

2.1. Literature Review

This study focuses on the impact of executive characteristics on green innovation.
Green innovation refers to new or improved products, processes, technology, or practice
innovations that mitigate environmental damage [5]. As a vital force for green devel-
opment driven by energy conservation and environmental protection, green innovation
has the double advantage of combining low-carbon energy conservation and efficiency
improvement, and is essential for driving a new development pattern of “win-win” for
environmental quality improvement [23]. Green innovation has the characteristics of in-
vestment uncertainty and a long cycle and reflects the long-term strategic orientation of
enterprises [24]. Compared to traditional innovation, green innovation is considered to
have knowledge externalities that have a positive impact on the environment during the
R&D and diffusion phases.

The upper echelons theory states that executives’ experiences, values, and personali-
ties will influence their vision, selective perceptions, interpretations, and ultimately firm
outcomes. The literature on upper echelons theory examines how executive characteristics
impact green innovation. These studies suggest that executive characteristics can affect
green innovation. For example, pilot certificates for executives, better educational experi-
ences, and transformational leadership can lead to better green innovation [25]. Another
stream of the literature suggests that executive characteristics can be negative, trivial, or
nonlinear in their impact on green innovation [26].

Scholars have studied the impact of executive experience on green innovation based
on the upper echelons theory. For example, based on executives’ military experience,
political experience, academic experience, overseas experience, financial experience, home-
town tenure, and richness of career experience, among other perspectives, ref. [27] found
a significant effect of executive career experience on green innovation, risk-taking, and
economic performance of firms [28]. However, whether the background of executives’
environmental protection experience contributes to corporate environmental behavior
decisions deserves further research. In addition, the literature closely related to this study
focuses on the emotional level of executives’ environmental protection awareness. For
example, Peng and Liu (2016) [29] found that executive environmental risk awareness
and environmental protection benefit awareness play different moderating roles between
various stakeholders’ environmental protection orientation on corporate eco-innovation.
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Existing studies have not analyzed the connection to executives’ environmental protection
background, and studies in the literature have focused more on the impact of executives’
environmental protection awareness on their green development, ignoring the analysis of
the impact of executives’ special experience of environmental protection background on
green innovation. Therefore, this study, based on the critical perspective of executives’ en-
vironmental protection background, will theoretically analyze and validate the mechanism
and influencing factors of green innovation to fill the gap in the existing literature.

2.2. Research Hypothesis
2.2.1. Executive’s Environmental Protection Background and Green Innovation

Based on the influence of upper echelons theory on decision-making, this study
predicts that the positive impact of executives’ environmental protection background on
corporate green innovation is reflected in the following two aspects.

First, according to the upper echelons theory, the executive’s experiential background
will influence the corporate’s strategic decisions [30]. This study proposed that executives’
environmental protection background is a psychological preference from previous work
experience in environmental protection positions. Environmental protection backgrounds
are associated with individuals’ environmental intentions. Individuals establish ongoing
emotional ties to their previous environmental protection experiences in their behavior.
As an essential component of corporate green strategy, green innovation consumes fewer
resources, produces less waste, improves corporate sustainability, and reduces pollution
and damage to the external environment [31]. Therefore, executives with an environmen-
tal protection background may be more concerned about the corporate’s environmental
protection by improving environmental performance.

Second, individuals are more likely to pursue the public interest due to the executive’s
environmental protection background. Individuals may develop an emotional attachment
to the firm and pay more attention to the executive’s reputation. They may consider eco-
nomic factors and the interests of the social group when making strategic decisions [32]. An
environmental protection background may stimulate pro-social motivation in individuals,
prompting them to focus on goals that benefit others based on their concern for the welfare
of the social group. Executives with an environmental protection background may be
more concerned about the welfare of social groups and may have an ethical obligation to
prevent or solve environmental problems. As a sustainable development model, green
innovation benefits both the firm and the ecological environment by reducing environ-
mental protection hazards and improving environmental protection quality [33]. Green
innovation strategic decisions affect the firm and extend beyond organizational boundaries
to customers, suppliers, employees’ families, and other stakeholder members. Therefore,
green innovation is seen as a pro-social behavior of firms [34].

Third, executives’ environmental protection background enhances green innovation
by enriching executives’ social network resources as well as enhancing executives’ risk
appetite propensity. Executives with environmental protection backgrounds have worked
in environmental protection functions, companies, industries, geographies, and organi-
zations due to their previous experience. The economic behavior of executives in their
social structure will be embedded in their social network relationships, forming a kind
of “social capital” [35]. The background of environmental protection experience allows
executives to build a wide range of social relationships at work. It also allows the market
to recognize executives more fully through their environmental performance and thus
have a higher level of trust in their capabilities [36]. In fact, having an environmentally
friendly experience gives executives a higher environmental protection philosophy and
more prosperous social network relationships that provide many different types of allocat-
able resources. Wernerfelt (1984) [37] pointed out that in the resource-based view (RBV),
a firm is a collection of various resources, and resources are the basis for implementing a
corporate’s strategy. As an informal institution, social networks can facilitate the search for
scarce resources and thus facilitate the development of green innovation [38].

338



Sustainability 2023, 15, 4154

In conclusion, executives’ management skills are developed from their personal,
especially career experiences that determine their idiosyncratic cognitive structures, values,
and decision-making patterns [39]. Executives with environmental protection experience
background will impact management psychology and style, showing irrational tendencies
such as risk preference, which will affect their cognitive abilities and behavioral choices,
and influence green innovation [40]. This study argued that executives from environmental
protection backgrounds exhibit pro-social motivations and behaviors. While seeking
economic benefits, executives from environmental protection backgrounds are more likely
to protect the environment through green innovations. Thus, the following hypothesis
is proposed:

Hypothesis 1. Executive’s environmental protection background positively impacts green innovation.

2.2.2. Moderation Effect of Media Attention

Media attention refers to the extent to which media organizations (major Internet
media) pay attention to the business strategy behavior of a specific object such as the
listed companies in this study [41,42], “usually gauged by the sheer volume of stories or
space dedicated to topics in newspapers, television news and so on”. Media attention
is an essential external governance factor that influences the role of executives with an
environmental protection background. The media is the information vehicle or form of
communication that achieves a communication purpose, and it drives the progress of an
event through attention and publicity coverage [43]. The media acts as both a bystander
and a facilitator of the process in the marketplace [44,45]. This study argues that the media
feeds the internal information of listed companies into the capital market, and stakeholders
identify and analyze the information reported by the media, forming external supervision
and legitimacy pressure, thus influencing the strategic decisions of executives with the
environmental protection background on green innovation.

Media attention can enhance the relationship between executives’ environmental
protection backgrounds and green innovation. First, the higher the level of media attention,
the greater the pressure executives receive from external stakeholders to monitor them.
It has been shown that high levels of media coverage may prompt firms to take risky
and exploratory actions. For example, Chatterjee and Hambrick (2011) [46] found that
media attention encourages managers and thus triggers risk-taking behavior. Firms will
passively disclose environmental information and improve its quality to more effectively
assess executives’ environmental protection behavior, i.e., media attention imposes implicit
constraints on executives with environmental protection backgrounds. For a corporate
to maintain its reputation, maintain market share, and avoid being eliminated from the
market, media reinforces executives’ awareness of being influenced by their environmental
protection backgrounds and enhances their willingness to take risks, thus contributing to
green innovation.

Second, the media has an impact on the reputation of executives. Media attention
can change corporate strategic behavior by influencing executives’ reputations. Executives
can obtain external resource support needed for strategic development by receiving social
recognition [19]. The most important matter is gaining social recognition, and the media
plays a crucial role by influencing public opinion through its coverage of events and person-
alities. For example, the social resources generated by the executive’s idiosyncratic career
experience element will be an influencing factor in strategic decisions [47]. Media coverage
of green innovation strategies of executives with environmental protection backgrounds
will send signals of positive corporate development to external stakeholders, which in turn
will generate various resources needed for corporate development and to promote green
innovation. The reputation effect of the media will enhance the company’s ability to raise
funds, ensure sustainable investment in green innovation, address executives’ concerns
about the development of green innovation, and give full play to the role of executives
with environmental protection backgrounds in strategic decision-making [48]. In addition,
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executives with environmental protection backgrounds will view media attention as a
market-oriented signal from the perspective of strategic legitimacy, and tap into the real
needs of multiple stakeholders to promote green innovation [49]. This study argues that
media attention will enhance the legitimacy pressure faced by companies through moni-
toring and reputation influences, and increase stakeholders’ attention to green innovation,
thus strengthening the positive relationship between executives’ environmental protection
background and green innovation. Thus, the following hypothesis is proposed:

Hypothesis 2. Media attention positively moderates the relationship between the executive’s
environmental protection background and green innovation.

2.2.3. Moderation Effect of Board Independence

The board of directors plays a crucial role in corporate governance in terms of man-
agement control and oversight of decision-making [50]. The law gives the board formal
authority to approve initiatives, evaluate management performance, and control man-
agement compensation [51]. Agency theory views monitoring management’s actions as
the board’s primary responsibility to protect shareholder interests. The field of strategy
research argues that the composition of the board of directors may impact the outcome
of a corporate’s strategic choices [52]. As board members, independent directors hold
only directorships, and do not have relationships with the company and shareholders
that could impede their ability to exercise impartial judgment. Independent directors
come from outside the company, have no other interests with the company, and seem
to lack the motivation to enhance corporate value. Nonetheless, they do not give in to
managers’ improper demands to protect their reputations from damage. They can maintain
a more independent and objective position in monitoring managers. Independent directors
are essential in mitigating conflicts of interest between managers and shareholders and
overseeing executives’ decisions.

This study argues that board independence can enhance the positive effect of the envi-
ronmental protection background of executives on green innovation. Independent directors
can improve the corporate’s internal governance mechanism, including the supervisory
and advisory functions. First, in terms of supervisory function, the greater the proportion
of independent directors on the board of directors, the more independent directors can
play a supervisory role and supervise management on behalf of shareholders [53]. When
executives with environmental protection backgrounds make high-risk strategic decisions,
such strategic change decisions may not be in the interest of corporate shareholders. In-
dependent directors can identify opportunistic behaviors of executives and can monitor
behaviors that are detrimental to corporate performance in the execution of executives’
strategies [54]. In addition, independent directors can prevent abuse of power and over-
investment in allocating green innovation resources by executives with environmental
protection backgrounds.

Second, in advisory functions, independent directors can provide advice based on
their areas of expertise [55]. Independent directors with relevant professional knowledge,
experience, and skills can solve problems by grasping corporate strategic decisions and
improving motivation for green innovation. They can help executives with environmental
protection backgrounds to find the right direction for green innovation, avoiding the risk of
“success traps” that executives may overlook due to the risk of green innovation, allowing
executives with environmental protection backgrounds to evaluate and make strategic
decisions from their viewpoints in a centralized manner, thereby reducing irrational de-
cisions due to the cognitive limitations of managers. In addition, due to the complexity
and ambiguity of management practices, independent directors use the degree of strategy
implementation as a proxy for management effectiveness [56]. This study argues that the
independent board of directors plays a supervisory and advisory role in promoting execu-
tives to grasp the timing of green development, thus strengthening the positive relationship
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between executives’ environmental protection background and green innovation. Thus,
the following hypothesis is proposed, and Figure 1 shows the theoretical research model:

Hypothesis 3. Board independence positively moderates the relationship between the executive’s
environmental protection background and green innovation.

Figure 1. Theoretical research model.

3. Data and Methodology

3.1. Data and Samples

This study used panel data of Chinese-listed companies in A-shares from 2007–2021
as a research sample to test the influence of executives with environmental protection
backgrounds on corporate green innovation. First, the original data on executives’ envi-
ronmental protection backgrounds were obtained from the publicly available executive
biographical information in the China Stock Market Accounting Research Database (CS-
MAR) and the WIND database (WIND), and the data on executive characteristics were
collected. Second, the green innovation data were obtained from the China Research Data
Platform (CNRDS) and the “International Patent Classification Green List” released by the
World Intellectual Property Organization (WIPO) in 2010. Third, financial and corporate
governance structure data were obtained from the CSMAR database. These databases pro-
vide reliable analytical data on all listed companies in China and have been used for other
management and strategy studies [57]. Furthermore, the specific data samples selection
process: (i) excluded listed insurance and finance companies; (ii) excluded special treat-
ment (ST) sample companies that had abnormal financial indicators; (iii) excluded sample
companies listed less than one year; (iv) eliminated the missing samples; and (v) obtained
a total of 19,975 observations. The sample calculation process in this paper is shown in
Table 1. In addition, this study performed data analysis based on stata15 statistical software.

Table 1. Sample data calculation process.

Calculation Process Number of Samples

Obtain the original sample of Chinese listed companies from the
CSMAR database 27,767

Exclude listed finance and insurance company’s samples 1571
Exclude special treatment (ST) samples 836
Exclude the companies listed in that year 1765
Eliminate the missing samples 3620
Effective sample size result 19,975
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3.2. Variables Definition
3.2.1. Dependent Variable

Corporate green innovation (GI). Consistent with existing green innovation studies
in the Chinese context and considering the availability of Chinese data, this study used
green patents as an indicator of GI [58]. First, the other proxies for green innovation,
such as research and development (R&D) expenditure [59], represented actual output
efficiency [60]. Second, as green patents are capable of generating positive externality
for environmental protection and emission control in the long term, which is helpful
to sustainable growth [61], this study used the number of green patent applications by
Chinese listed companies to measure green innovation, specifically, matching the patent
classification numbers of invention patents and model patents of listed companies, and
the patent data retrieved from China Research Data Platform (CNRDS) according to the
“Green List of International Patent Classification” issued by the World Intellectual Property
Organization (WIPO) in 2010. The number of green patent applications was obtained
by matching the patent data retrieved from CNRDS based on the “International Patent
Classification Green List” issued by WIPO in 2010. The quality of green innovation was
measured by the number of green invention patent applications, and the number of green
utility model patent applications measured the quantity of green innovation. The above
two measures are summed up to obtain the total number of green innovations (GRInno).

3.2.2. Independent Variable

Executive environmental protection background (EP). Referring to the idea of
Hao et al. (2019) [62] that the perceptions and values of executives can be inferred from
the demographic characteristics of their members, the original data on the environmental
protection background of executives were obtained from the biographical information pub-
lished by the CSMAR database, which includes “environment”, “environmental protection”,
“new energy”, “sustainable” in the biographical of executives. “Clean energy”, “ecology”,
“low carbon”, “sustainable”, “energy saving”, “green” and other keywords, were used to
determine that the sample has an environmental protection background. On this basis, this
study counted the number of executives with environmental protection backgrounds.

3.2.3. Moderation Variables

Media attention (MA). To measure media attention, basic company statistics of news
information data of sample companies were used [63]. News reports from sources other
than major business publications such as China Securities Journal, Economic Observer,
and Securities Times were excluded. These media outlets usually act as opinion leaders
influencing other media coverage, so the sample of these publications should represent the
overall coverage of a company in the media. In addition, the annual number of all news
articles mentioning the company’s name was counted. Finally, the total number of annual
company news articles was recorded to establish this study’s measure of media attention.
It is worth noting that this study was followed to calculate the number of all media items
related to the company.

Board independence (BI). According to Zaid et al. (2020) [64], board independence is
measured by the percentage of independent directors on the overall board.

3.2.4. Control Variables

The following control variables are selected in this study: total assets (Size), fixed
assets ratio (Far), Tobin’s Q (TQ), return on net assets (Roe), the shareholding ratio of the
largest shareholder (Top1), the gearing ratio (Debt), chairman and general manager (Dual),
board size (Board), etc. The data were obtained from the CSMAR database. This study also
controlled for year and industry fixed effects. Based on this, Table 2 shows the descriptive
statistics of the main variables.
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Table 2. Variable definitions.

Variables Description Reference

Dependent Variable GRInno Apply the number of green patent applications of listed
companies plus 1 and take the natural logarithm. Wang et al. (2022) [61]

Independent Variable

hbhjdum
If the company hires one or more executives with
environmental protection backgrounds in the same year,
it will score 1, and the opposite is 0.

Hao et al. (2019) [62]

lnhbhj
The number of companies containing executives with
environmental protection background in the year and
add 1 to take the natural logarithm.

Hao et al. (2019) [62]

Moderation Variables
MA The number of all media coverage related to

the company. Luo et al. (2022) [63]

BI The percentage of independent directors on the
overall board. Zaid et al. (2020) [64]

Control Variables

Size The natural logarithm of total assets.

Jia et al. (2019) [65]
Xu et al. (2019) [66]

Far Net fixed assets as a percentage of total assets.
TQ Tobin’s Q value.

Roe Net income as a percentage of the average balance of
shareholders’ equity.

Top1 The shareholding ratio of the first largest shareholder.
Debt Total corporate debts as a percentage of total assets.

Dual If the chairman and the CEO are the same person, the
value is 1, and the opposite is 0.

Board Number of the corporate board of directors for the year.

3.3. Models

This study used a fixed-effects panel regression model to test our hypothesis. The
dependent variable was treated with a one-period lag to address potential endogeneity
due to reverse causality. Therefore, the following regression models were used to test the
effect of the executive’s environmental protection background on green innovation, the
moderating role of media attention and board independence. In addition, we performed
data analysis based on stata15 statistical software, using a fixed-effects model commonly
used in the previous literature for testing [67]:

GRInnoi,t+1 = α0 + α1EPi,t + αk ∑ Controlit + ∑ Ind+∑ Year + εi,t (1)

GRinnoi,t+1 = β0 + β1EPi,t + β2MAi,t + β3EPi,t × MAi,t + β4BIi,t+β5EPi,t × BIi,t + βk ∑ Controli,t + ∑ Ind+∑ Year + εi,t (2)

where i and t denote firm and year; GRInno is the level of green innovation, respectively;
EP is the executive’s environmental protection background; MA and BI are the moderating
variables, which refer to the media attention and board independence; and ∑Industry and
∑Year represents industry fixed effect and year fixed effect, respectively.

4. Empirical Findings

4.1. Descriptive Statistics and Correlation Analysis

Table 3 provides the results of descriptive statistics and correlation tests. The mean
value of GRInno is 0.394, and the standard deviation is 0.805, indicating that most of
the companies in this study carried out green innovation activities during the sample
period, but there were significant differences in the level of green innovation among these
companies. The mean and standard deviation values of hbbjdum are 0.310 and 0.463,
respectively, indicating that the overall level of executives with environmental protection
backgrounds in companies was low and the percentage of executives with environmental
protection backgrounds varied significantly between companies. The mean value of MA
is 5.024, and the standard deviation is 1.121, indicating that listed companies generally
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received media attention. The mean and standard deviation of BI are 0.379 and 0.069,
respectively, indicating a relatively high percentage of independent directors in listed
companies. The variables hbbjdum, lnhbbj, and GRInno are positively correlated at the
1% level, indicating that executives with environmental protection backgrounds helped to
enhance the level of green innovation. Hypothesis 1 was initially verified.

Table 3. Descriptive statistics and correlation analysis.

Variables Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13

1. GRInno 0.394 0.805 1
2.hbbjdum 0.310 0.463 0.129 *** 1
3. lnhbbj 0.323 0.550 0.164 *** 0.877 *** 1
4. MA 5.024 1.121 0.219 *** 0.052 *** 0.046 *** 1
5. BI 0.379 0.069 0.028 *** 0.01 0.002 0.084 *** 1
6. Size 22.015 1.235 0.236 *** 0.030 *** 0.025 *** 0.464 *** −0.008 1
7. Far 0.238 0.169 −0.064 *** 0.017 ** 0.002 0.002 −0.065 *** 0.185 *** 1
8. TQ 3.075 2.229 −0.084 *** 0.003 −0.004 0.045 *** 0.069 *** −0.436 *** −0.228 *** 1
9. Roe 0.077 0.140 0.040 *** 0.007 0.011 0.034 *** 0.014 ** 0.053 *** −0.138 *** 0.112 *** 1
10. Top1 0.359 0.149 0.028 *** −0.029 *** −0.028 *** 0.068 *** 0.023 *** 0.235 *** 0.099 *** −0.087 *** 0.096 *** 1
11. Debt 0.421 0.207 0.082 *** 0.018 ** 0.026 *** 0.131 *** −0.052 *** 0.509 *** 0.199 *** −0.370 *** −0.174 *** 0.056 *** 1
12. Dual 0.071 0.256 −0.025 *** 0.016 ** 0.016 ** −0.046 *** −0.0110 −0.125 *** −0.078 *** 0.098 *** 0.032 *** −0.003 −0.104 *** 1
13. Board 10.125 2.495 0.051 *** 0.042 *** 0.038 *** 0.166 *** −0.100 *** 0.278 *** 0.138 *** −0.121 *** −0.044 *** 0.013 * 0.175 *** −0.020 *** 1

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01.

4.2. Multiple Regression Analysis
4.2.1. The Effect of Executive’s Environmental Protection Background on Green Innovation

Table 4 reports the impact of whether and how corporates on green innovation hire
many executives with environmental protection backgrounds. Among them, Columns (1)–(2)
show the effect of whether or not a firm employs an executive with environmental protec-
tion background on green innovation, and Columns (3)–(4) show the impact of the number
of executives with environmental protection background hired by a corporate on green
innovation. From the regression results in Column (2), the regression coefficient between
whether or not to hire executives with environmental protection backgrounds (hbbjdum)
and green innovation is significantly positive, indicating that hiring executives with envi-
ronmental protection background promotes green innovation. The results in Column (4)
show that the regression coefficient between the number of executives with environmental
protection backgrounds (lnhbbj) hired by corporates and green innovation is significantly
positive at the 5% level, indicating that the more executives with environmental protection
backgrounds hired by corporates, the more they can promote green innovation. Therefore,
Hypothesis 1 of this study is supported.

Table 4. The regression results of environmental protection background on green innovation.

Variables
(1) (2) (3) (4)

GRInno GRInno GRInno GRInno

hbbjdum 0.048 *** 0.033 *
(2.750) (1.874)

lnhbbj 0.056 *** 0.041 **
(2.958) (2.149)

Size 0.490 *** 0.418 *** 0.489 *** 0.418 ***
(38.065) (25.505) (38.049) (25.502)

Far 0.040 0.061 0.040 0.061
(0.629) (0.957) (0.623) (0.954)

TQ 0.108 *** 0.113 *** 0.108 *** 0.113 ***
(25.886) (22.589) (25.886) (22.600)

Roe 0.550 *** 0.607 *** 0.549 *** 0.607 ***
(12.706) (13.701) (12.704) (13.702)

Top1 −0.672 *** −0.507 *** −0.673 *** −0.508 ***
(−7.148) (−5.340) (−7.160) (−5.349)

Debt −0.038 0.056 −0.037 0.056
(−0.676) (0.989) (−0.662) (0.997)

Dual −0.068 *** −0.067 *** −0.068 *** −0.067 ***
(−3.217) (−3.164) (−3.220) (−3.170)
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Table 4. Cont.

Variables
(1) (2) (3) (4)

GRInno GRInno GRInno GRInno

Board −0.005 * −0.006 ** −0.005 * −0.006 **
(−1.824) (−2.047) (−1.852) (−2.069)

Constant −10.168 *** −8.709 *** −10.157 *** −8.704 ***
(−35.554) (−24.181) (−35.550) (−24.193)

Industry FE No Yes No Yes
Year FE Yes Yes Yes Yes

N 19,975 19,975 19,975 19,975
Adj.R2 0.501 0.507 0.501 0.507

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01.

As pointed out by the upper echelons theory, executives’ pre-career experience contin-
uously internalizes the mindset and behavior of executives in their later work, which in
turn affects the behavioral decisions and even the strategic layout of the market. Therefore,
executives with environmental protection backgrounds are more likely to integrate their
environmental experience into corporate strategic decisions and pay more attention to
green sustainability performance. Further, to control the fixed effect of the industry is to
control the factors that are relatively constant relative to the industry. For example, there
are unique differences in different industries that do not change with time, and the food
industry is an industry that is less affected by the economic cycle, but the steel industry is
cyclical. By controlling the fixed effect of the industry, this study can control the differences
between industries, and help to estimate the regression results more reasonably [62].

4.2.2. Moderation Effect Test

Table 5 shows the regression results of the moderating effect of media attention
and board independence. Columns (1)–(2) show the results of the moderating effect of
media attention, and columns (3)–(4) show the results of the moderating effect of board
independence. Models (1) and (2) introduce the moderating terms hbbjdum × MA and
lnhbbj × MA for media attention to test whether media attention has a significant linear
moderating effect. The regression results show that the coefficients of the interaction terms
hbbjdum × MA and lnhbbj × MA are 0.047 and 0.042, respectively, and are significant at
the 1% level, indicating that there is a significant linear moderating effect of media attention,
suggesting that the positive relationship between executives’ environmental protection
background and green innovation is strengthened when the media attention is greater.
Therefore, Hypothesis 2 of this study is supported. Models (3) and (4) introduce the first-
order moderators of director independence, hbbjdum × BI and lnhbbj × BI, to test whether
there is a significant linear moderating effect of director independence. The regression
results show that the coefficients of the interaction terms hbbjdum × BI and lnhbbj × BI
are 0.308 and 0.309, respectively, and significant at the 1% level, indicating that there is a
significant linear moderating effect of board independence. When board independence is
higher, the positive relationship between executive environmental protection background
and green innovation is strengthened. Therefore, Hypothesis 3 of this study is supported.

Table 5. The moderating effect result of media attention and board independence.

Variables
(1) (2) (3) (4)

GRInno GRInno GRInno GRInno

hbbjdum 0.033 * 0.034 *
(1.946) (1.940)

MA 0.147 *** 0.147 *** 0.042 **
(16.659) (16.660) (2.220)

hbbjdum × MA 0.047 ***

345



Sustainability 2023, 15, 4154

Table 5. Cont.

Variables
(1) (2) (3) (4)

GRInno GRInno GRInno GRInno

(4.225)
lnhbbj 0.040 **

(2.113)
lnhbbj × MA 0.042 ***

(3.958)
BI 0.086 0.047

(0.484) (0.279)
hbbjdum × BI 0.308 ***

(3.331)
lnhbbj × BI 0.309 ***

(3.341)
Size 0.375 *** 0.374 *** 0.419 *** 0.419 ***

(22.863) (22.820) (25.605) (25.623)
Far 0.020 0.015 0.058 0.058

(0.312) (0.242) (0.915) (0.912)
TQ 0.097 *** 0.097 *** 0.113 *** 0.113 ***

(18.932) (18.919) (22.591) (22.599)
Roe 0.584 *** 0.583 *** 0.605 *** 0.604 ***

(13.507) (13.486) (13.670) (13.674)
Top1 −0.456 *** −0.452 *** −0.502 *** −0.503 ***

(−4.881) (−4.846) (−5.292) (−5.303)
Debt 0.034 0.034 0.053 0.053

(0.611) (0.605) (0.938) (0.946)
Dual −0.060 *** −0.060 *** −0.062 *** −0.062 ***

(−2.908) (−2.886) (−2.968) (−2.978)
Board −0.006 ** −0.006 ** −0.007 *** −0.007 ***

(−2.267) (−2.300) (−2.617) (−2.643)
Constant −7.688 *** −7.673 *** −8.700 *** −8.693 ***

(−21.338) (−21.287) (−24.237) (−24.246)

Industry FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

N 19,975 19,975 19,975 19,975
Adj.R2 0.515 0.515 0.507 0.507

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01.

4.2.3. Endogeneity Test

2SLS regression method. This study assesses the relationship between the hiring of
executives with environmental protection backgrounds and green innovation, which may
be interfered with by endogeneity issues, as listed firms with green innovation may hire
more executives with environmental protection backgrounds to meet the decision-making
needs of green innovation, thus creating endogeneity issues caused by reverse causality. In
this study, the number of pollution incidents (IV) reported on news websites or government
websites in the city where the core executives are from is used as an instrumental variable
for the environmental protection background of executives, where the core executives
include the chairman, vice chairman, president, general manager, and deputy general
manager of the firm, and the core executives have power to choose the personnel of the
firm. On the one hand, based on the executives’ hometown complex, core executives tend
to be concerned about pollution incidents in their hometown, which may lead them to
take environmental precautionary measures for companies and motivate them to engage in
green business practices, such as hiring more executives with environmental protection
backgrounds to manage companies. On the other hand, pollution events in the cities where
the core executives are based can only influence the strategic decisions by affecting the
personal behavior of the core executives, while environmental events in the cities where
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the core executives are based do not directly influence the green innovation decisions, in
line with the hypothesis of correlation and exogeneity of the instrumental variables.

Table 6 reports the results of using the instrumental variable (IV) to test the influence
of executives from environmental protection backgrounds on green investors. Columns (1)
and (3) show the results of the first-stage regressions with IV estimated coefficients of 0.053
and 0.045, and are positive at the 1% level, indicating that there is a significant positive
relationship between the occurrence of pollution incidents in the executive’s place of
origin and the corporate’s hiring of executives with environmental protection backgrounds,
consistent with theoretical expectations. Columns (2) and (4) show the results of the
second-stage regression, and the results show that the effects of hiring executives with
environmental protection background on green innovation are both significantly positive
at the 5% level under the two-stage least squares (2SLS) estimation, which indicates the
robustness of the results.

Table 6. 2SLS regression method result.

Variables

(1) (2) (3) (4)

First-Stage Second-Stage First-Stage Second-Stage

hbbjdum GRInno lnhbbj GRInno

IV 0.053 *** 0.045 ***
(6.362) (5.962)

hbbjdum 0.449 **
(2.137)

lnhbbj 0.519 **
(2.128)

Size −0.022 ** 0.138 *** −0.005 0.131 ***
(−2.064) (5.404) (−0.511) (5.153)

Far 0.018 −0.156 −0.001 −0.148
(0.306) (−1.183) (−0.012) (−1.110)

TQ −0.003 0.119 *** −0.004 0.120 ***
(−0.838) (11.304) (−1.165) (11.296)

Roe 0.079 * 0.754 *** 0.077 ** 0.749 ***
(1.792) (9.501) (2.077) (9.295)

Top1 −0.083 −0.157 0.032 −0.211
(−0.991) (−0.886) (0.416) (−1.207)

Debt 0.009 0.315 *** 0.007 0.315 ***
(0.197) (2.741) (0.165) (2.735)

Dual −0.004 −0.115 *** −0.010 −0.112 **
(−0.246) (−2.601) (−0.614) (−2.533)

Board 0.005 ** −0.006 0.006 *** −0.007
(2.167) (−1.056) (2.958) (−1.209)

Industry FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

Kleibergen-Paap
RK LM statistic 76.764 *** 66.972 ***

Cragg-Donald
Wald F statistic 126.673 113.809

Kleibergen-Paap
RK Wald F

statistic
40.434 35.566

N 6181 6181 6181 6181
Adj.R2 0.667 0.055 0.669 0.049

Notes: * p < 0.1, ** p < 0.05, *** p < 0.01.

4.2.4. Robustness Test

Replacing the regression model. This study uses the Tobit model and Poisson model.
The number of dependent variables, green innovation, is generally scattered in the positive
range, but there are a considerable number of zero values and a non-negative integer
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skewed distribution, which is often estimated using the Tobit and Poisson models. There-
fore, the Tobit and Poisson models were used to test the robustness of the relationship
between corporate hiring of executives with environmental backgrounds in green innova-
tion. Columns (1) and (3) of Table 7 show the regression results of the impact of whether
firms hire executives with environmental background (hbbjdum) and the number of ex-
ecutives with environmental protection background (lnhbbj) on green innovation when
tested using the mixed Tobit model. Columns (2) and (4) show the regression results of the
impact of whether firms hire executives with environmental protection background (hbbj-
dum) and the number of executives with environmental protection background (lnhbbj)
on green innovation tested using the Poisson model. The results show that after changing
the estimation method, the independent variables of corporate hiring of executives with
environmental protection backgrounds are all positive at the 1% level, confirming the
robustness of the previous benchmark regression results.

Table 7. Robustness test of the replacement regression model.

Variables

(1) (2) (3) (4)

Tobit Poisson Tobit Poisson

GRInno GRInno GRInno GRInno

hbbjdum 0.147 *** 0.103 ***
(6.156) (5.506)

lnhbbj 0.189 *** 0.134 ***
(9.328) (8.564)

Size 0.743 *** 0.481 *** 0.745 *** 0.482 ***
(56.704) (53.725) (56.876) (53.863)

Far 0.009 0.030 0.023 0.040
(0.103) (0.428) (0.276) (0.567)

TQ 0.190 *** 0.108 *** 0.190 *** 0.109 ***
(29.701) (24.419) (29.777) (24.459)

Roe 2.667 *** 2.199 *** 2.657 *** 2.193 ***
(25.493) (26.019) (25.445) (25.933)

Top1 −0.769 *** −0.560 *** −0.758 *** −0.546 ***
(−9.844) (−9.109) (−9.725) (−8.870)

Debt −0.658 *** −0.458 *** −0.665 *** −0.467 ***
(−9.509) (−8.240) (−9.625) (−8.388)

Dual −0.177 *** −0.177 *** −0.179 *** −0.178 ***
(−4.067) (−4.710) (−4.120) (−4.738)

Board −0.011 ** −0.008 ** −0.011 ** −0.008 **
(−2.334) (−2.217) (−2.437) (−2.286)

Constant −16.792 *** −11.563 *** −16.823 *** −11.600 ***
(−54.006) (−51.057) (−54.168) (−51.181)

Industry FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

N 19,975 19,975 19,975 19,975
Pseudo.R2 0.139 0.158 0.140 0.159

Notes: ** p < 0.05, *** p < 0.01.

Replacing the measurement method of green innovation. This study classifies the
application of green invention patents (GRInva) and utility patents (GRUma). As a replace-
ment variable for the original dependent variable green innovation, the promotion effect of
executives with environmental protection backgrounds on green innovation is examined.
The results are shown in Table 8. The results show that the regression results of whether
listed firms hire executives with environmental protection background (hbbjdum) and the
number of executives hired with environmental protection background (lnhbbj) on green
innovation are both significantly positive at the 5% level, indicating the robustness of the
study findings.
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Table 8. Robustness test of the replacement the measurement method of green innovation.

Variables
(1) (4) (5) (8)

GRInva GRUma GRInva GRUma

hbbjdum 0.025 ** 0.029 **
(2.282) (1.978)

lnhbbj 0.035 *** 0.026
(3.031) (1.631)

Size 0.170 *** 0.306 *** 0.169 *** 0.306 ***
(17.887) (22.475) (17.871) (22.448)

Far −0.034 0.054 −0.035 0.054
(−0.813) (0.993) (−0.820) (0.992)

TQ 0.050 *** 0.120 *** 0.050 *** 0.120 ***
(18.978) (27.694) (18.998) (27.707)

Roe 0.280 *** 0.512 *** 0.280 *** 0.512 ***
(10.259) (11.678) (10.239) (11.667)

Top1 −0.210 *** −0.326 *** −0.211 *** −0.326 ***
(−3.705) (−3.778) (−3.719) (−3.779)

Debt 0.004 0.162 *** 0.004 0.162 ***
(0.123) (3.316) (0.134) (3.323)

Dual −0.022 −0.137 *** −0.022 −0.137 ***
(−1.523) (−8.200) (−1.530) (−8.195)

Board −0.004 ** −0.003 −0.004 ** −0.003
(−2.166) (−1.506) (−2.203) (−1.510)

Constant −3.336 *** −6.584 *** −3.333 *** −6.577 ***
(−15.881) (−21.812) (−15.881) (−21.794)

Industry FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

N 19,975 19,975 19,975 19,975
Adj.R2 0.346 0.442 0.346 0.442

Notes: ** p < 0.05, *** p < 0.01.

5. Conclusions and Discussion

As the main actors of environmental protection and green governance at the micro
level, corporates play a crucial role in achieving sustainability goals. Based on the upper
echelons theory, it is believed that executives from environmental protection backgrounds
tend to integrate previous “green” cognitive experience into decision-making behavior,
ensuring the improvement of their environmental and economic performance. This study
focuses on whether listed companies employing executives with environmental protection
backgrounds can promote green innovation and its boundary conditions. The study finds
that executives with environmental protection backgrounds enhance green innovation. The
positive relationship remains robust when instrumental variables and a series of robustness
tests address the endogeneity issue. Further, the positive relationship between executives’
environmental protection background and green innovation is strengthened when media
attention and board independence are greater. The findings provide insights into the view
that executive characteristics impact green innovation.

This study extends the literature on the governance effects of management characteris-
tics and provides new empirical evidence for the study of green innovation. First, this study
adds value to the literature on upper echelons theory and green innovation research. Prior
research on the effects of executive characteristics on green innovation has focused on the
effects of characteristics such as executive compensation, educational background, overseas
experience, and executive tenure [5]. However, few studies have put the perspective of the
executive’s environmental protection background affecting green innovation. Therefore,
this study extends the executive’s environmental protection background to the field of green
innovation research based on upper echelons theory. Second, it adds to the work of Khanra
et al. (2022) [27] who examined the strategic management actions taken by executives
in introducing green innovation initiatives, further adding to this literature by focusing
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on how the executive’s environmental protection background influences the boundary
mechanisms of green innovation. While previous research has focused on the direct effects
of executive characteristics on various strategic choices of firms, scholars have recently
called for further exploration of factors that mitigate or enhance these effects [6]. Based on
insights from agency theory, this study examines the moderating role of media attention
and board independence. This study also supplements the previous interpretation of
agency theory and introduces the role of internal and external supervision mechanism [68].
This study extends the view that integrating agency theory and upper echelons theory
enriches understanding of the governance functions of these two supervisory mechanisms
in the executive’s environmental protection background.

6. Recommendation

To enhance corporate green governance and sustainable development, it is important
to leverage the governance strengths of executives and add an “environmental barrier” to
corporate business decisions. The government should guide companies to set scientific
standards for executive staffing and hire executives who value corporate environmental
governance, so that business development can balance financial performance with environ-
mental performance. In addition, executives with environmental protection backgrounds
should be given the same rights as their positions to ensure they have a sufficient voice
in corporate decision-making to promote sustainable development. Based on the research
findings, several practical recommendations are made for governments and corporates.

For the government, it must increase its policy support to encourage corporates to
implement green innovation. As a way for corporates to take up social and environmental
responsibility, green innovation goals are not only based on the realization of their eco-
nomic benefits, but also take into account the embodiment of social responsibility, urging
enterprises to improve environmental performance and enhance green innovation. The
government should build a perfect green innovation system, actively guide the flow of
green funds to corporates, and prompt them to eliminate their backward production meth-
ods to promote environmental protection and sustainable development of the economy.
For example, in the context of low-carbon development, the government should introduce
policies and measures to promote green innovation to ensure resource efficiency. It could
establish a special fund for corporate green finance or credit. It should follow the princi-
ple of differentiation and formulate targeted preferential policies, according to the actual
situation of corporates, to support the deep integration of green products, organizational
structures, and management processes.

For corporates, it is important to emphasize the role of the environmental protection
background of executives in enhancing green innovation. First, boards must consider
this characteristic when selecting executives and ensuring that their decisions are con-
sistent with corporate goals. For example, suppose corporates are under pressure for
environmental legitimacy (e.g., corporate pollution). In that case, executives with environ-
mental protection backgrounds may be an effective way to make the necessary strategic
changes [48]. Executives with an environmental protection background are beneficial from
an environmental protection perspective, especially in the context of green innovation, an
area considered important for corporate strategy. Hiring executives with environmental
protection backgrounds in listed companies helps to encourage green investors to invest
in such companies. As the number of executives with environmental protection back-
grounds increases, their contribution to green innovation becomes more evident. Therefore,
corporates should improve their governance mechanisms. Including executives with envi-
ronmental protection backgrounds in corporate management can improve management
diversity, thus reducing the myopia of management and facilitating the management to
make green innovation decisions.

Second, in the era of big data, corporates should promote information dissemination
and corporate governance through the media, so that stakeholders can better understand
the corporate and improve its information transparency. Corporates should raise the
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environmental protection awareness of their executives and be more active in disclosing
green innovation information. This can alleviate the information asymmetry between
enterprises and stakeholders and compensate for the lack of contrast resulting from high
stakeholder expectations. Corporates can gain the trust and support of stakeholders, thus
promoting green innovation. Corporates should promote information dissemination and
corporate governance through the media so that stakeholders can improve the transparency
of information and social responsibility of corporates.

Third, since the higher the proportion of independent directors, the easier it is for
executives with environmental protection backgrounds to play a role and thus promote
green innovation, it is necessary to improve the corporate governance mechanism and
improve the supervision mechanism on executives’ decision-making process, which can be
achieved through measures such as increasing the proportion of independent directors and
designing an investment risk-sharing mechanism.

7. Limitations and Future Research

This study has limitations that provide avenues for future research. First, this study
explores the relationship between an executive’s environmental protection background
and corporate green innovation based on upper echelons theory and agency theory. For
example, upper echelons theory suggests that organizational strategic decisions can be
viewed as a function of managerial characteristics [13]. By focusing on the factors of the
executive’s environmental protection background, in future, the researcher can measure the
executive environmental background in various ways, such as by combining case studies
and questionnaires, to determine the differences in the competencies of the executive’s
background and their roles. Second, although this study introduces internal board inde-
pendence and media attention, we believe that future research needs to examine more
moderating factors of other supervisory factors, such as managers’ knowledge, ability,
CEO autonomy, and institutional factors. Third, this study draws our findings from a
sample of Chinese-listed companies. Because there are differences in the incentive structure
of enterprises under different national institutional backgrounds [69], they may lead to
differences in executives’ preferences and knowledge, which in turn affect organizational
strategy. Therefore, it makes sense to use samples from different countries to test the model.
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Abstract: This paper presents a framework for our hypotheses that the independence of a board
of directors and the use of digital technology might influence the way a corporation performs
environmentally. For empirical verification of our thesis, we take a sample of 53 publicly listed
Italian companies and look at data on their board composition, greenhouse gas emissions, and
expenditures for the use of digital technologies of Enterprise Resource Planning (ERP) over a period
of five years. What emerges from the test partially supports our predictions. In particular, we find
that a higher level of board independence is associated with better environmental performance.
There is no direct, statistically significant association between the use of digital technologies and
environmental performance, so a greater use of digital technologies is not, in itself, sufficient to
improve the environmental performance of a firm. However, our empirical analyses find that
environmental performance is positively influenced by the use of digital technologies in firms that
include a proportionately high number of independent directors on their boards. This research
improves our understanding of antecedents of Corporate Digital Responsibility (CDR), showing how
the share of independent directors on a board has a positive impact on CDR, understood here as the
set of practices and behaviours that help an organisation use data and digital technologies in ways
that are environmentally responsible.

Keywords: board of directors; Corporate Digital Responsibility (CDR); corporate governance; digital
transformation; enterprise resource planning (ERP); environmental impacts; information systems

1. Introduction

The board of directors is a company’s main agency of corporate governance and
is responsible for protecting the appropriate interests of stakeholders by directing the
firm’s operations and supporting its decision-making [1]. Independent board directors are
individuals whose only business relationship with the firm is their directorship. Anderson
and Reeb use the proportion of a board that is composed of independent members as a
measure of the board’s independence [2]. We adopt a theoretical framework to formulate
hypotheses according to which increasing board independence and greater expenditure on
ERP digital technologies, evaluated first separately and then together, will result in firms
having a better environmental performance.

It was suggested by Jensen and Meckling that, should they have the opportunity, and
should egotism and guile be their main drives, then managers might adopt opportunistic
behaviour and follow a course of action that does not work in the best interests of external
investors [3]. As indicated by Shleifer and Vishny, shareholders might adopt various forms
of corporate governance, for example, contractual relations, incentives, and strategies
of board monitoring, as a means to combat such opportunism [4]. The agency view
of corporate governance assumes that shareholder interests are considered paramount,
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and emphasis is placed on economic (financial) efficiency [5]. In terms of its impact on
Corporate Social Responsibility (CSR), that is, companies’ non-financial results, agency
theorists indicate that corporate governance strategies ought to be designed in such a way
that CSR practices will only be adopted if they guarantee an increase in efficiency [6].

Here, we look at the board of directors as a governance mechanism that has an impact
on the firm’s environmental performance. In our empirical analyses, we will use the data
on how much greenhouse gas the firm emits as a negative proxy of its green performance.
In particular, the environmental performances will be measured as the natural logarithm of
the quantity (Kg) of the emissions of CO2eq (CO2 equivalent) multiplied by −1. Therefore,
a good environmental performance will be indicated by higher values of the variable.

According to agency theory, boards attempt to control managers so as to avoid
agency conflict. We focus on the degree to which a board of directors may be inde-
pendent and the impact this has on the firm’s environmental performance. From this
perspective, it has been said that one consequence of an independent board is that it
will reduce conflict of interest within the firm and make sure that management acts
in the best interests of the stakeholders [7]. This is also true for stakeholders’ environ-
mental demands [8,9]. Those who diminish the role played by independent directors
suggest, rather, that independent directors are often appointed on the basis of their finan-
cial awareness, and, indeed, some suggest that independent directors do not represent
stakeholders as well as they do shareholders [10].

ERP Systems are packaged software solutions that have the function of integrating
the complete range of a firm’s processes and operations in order to present a holistic view
of the business within a single information and IT architecture. This is desired because
it paves the way for organisations to have business processes and operations that are
environmentally friendly [11,12]. Moreover, an organisation that aims to improve its
environmental performance has to be able to evaluate the components on which it depends,
so it needs to implement environmental accounting instruments. ERP systems provide
functionalities that can be used relatively easily to implement IT-based Environmental
Accounting Instruments. Therefore, it may be interesting to study this application of ERP
technologies in order to understand the implications that modern digital technologies
might have for the relationships between a firm and its stakeholders, with particular
attention to their environmental protection expectations. In Section 2, predictions are made
regarding governance practices and the use of ERP-type digital technologies that might
help improve corporate environmental performance. The empirical research is presented,
and the variables, methodology, and data are described in Section 3. A sample of 265
yearly observations of firms is the focus of our research. The results we obtained indicate
that the more independent a board is, the better the firm will perform environmentally
and that using ERP technologies more intensively does not always correlate with better
environmental performance. In particular, we find that greater use of ERP systems only
increases the positive effects that the above-mentioned board independence produces on
environmental performance. In Section 4, we discuss in detail the results of the empirical
analysis and the conclusions that can be drawn.

Corporate governance may have a positive effect on promoting environmentally
friendly practices [13]. To date, there are still only a few works that investigate the re-
lationships between the characteristics of the structure of boards of directors and firms’
environmental performance [8,9,14–16]. This paper aims to extend this area of study by
looking at how the relationship between environmental performance and the adoption
of digital technologies evolves as the independence of the board of directors changes.
Our empirical analysis found that a firm’s green performance and control of pollution
are influenced by the characteristics of its corporate governance and that greater use of
digital technology such as ERP leads to more “green friendly” results when the board’s
independence is also reinforced.

Boards influence the moral codes and ethical considerations and guide the behaviour
of the collectivity and individuals within the organisation. We conclude that the presence
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of independent directors on a board has an impact on the organisation’s judgement and
choices in digital matters. Firms with independent boards use digital technology to at-
tain certain goals that are perceived as socially, economically, and environmentally more
responsible. This finding is useful both to practitioners who are looking for the gover-
nance mechanisms to implement in a firm that will best meet stakeholders’ environmental
expectations and to researchers who wish to study the antecedents of CDR.

2. Framework and Hypothesis

Digital technologies increase a firm’s productivity and open new horizons while also
posing ethical and social problems. The fact that new technologies pose a social risk makes
them a subject of study with regard to their social responsibility [17]. Problems arise in
situations that clearly involve all of us, given that we are all citizens and consumers. Some
examples of this are smart devices that constantly record data or self-driving vehicles that
might put people in danger. Many similar ethical problems may emerge in firm contexts,
although here, they will sometimes be less obvious. The company ethic is defined as the
rules and standards which guide the firm’s business judgements and choices [18]. Recent
theories based on the general idea of ethics define CDR as the set of specific values and
rules which guide the organisation’s judgements and choices in digital matters [19–21].
These CDR-related values and choices share some principles and objectives with CSR,
that is, the efforts the organisation makes and the responsibility it takes for social and
ecological causes in general. Despite this eventual similarity, Lobschat et al. claim that CDR
should be considered explicitly and separately from CSR because of the peculiarities of
digital technologies [19]. Three characteristics are highlighted, which justify this explicit
consideration of digital responsibility as being distinct from the organisation’s wider social
responsibility. In the first place, technological developments have exponential growth,
and innovations multiply and combine in such a way as to offer innumerable alternative
uses. For Brynjolfsson and McAfee, it is particularly this growth through the recombining
among innovations that require corporations to face up to what digital transformation really
means [22]. Examples of such growth include big data and analytics, which have been around
for years, but today work together with new systems of Artificial Intelligence (AI), Cloud
Technologies, and High-Performance Computing. Combining these digital technologies
allows greater volumes of already-collected data to be used in ways that could not have
been foreseen only a few years ago but that have a great impact on the environment. This is
exactly what is happening in the agricultural sector, for example, especially in the context
of precision agriculture and livestock farming applications [23]. Secondly, ethical and
social preoccupations have to respect the malleability of digital technologies [24,25]. Social
media was not created intentionally to spread fake news, but its algorithms, projected to
maximise people’s involvement, have contributed to this growing tendency [26]. From
a firm’s perspective, digital responsibility entails a wide, complex, and highly dynamic
set of moral challenges that are not all foreseeable at the time a technology is planned or
data is acquired but only emerge as they are used over time. Authors who have looked at
these problems have shown how, for example, a firm might acquire digital technologies
with the best of intentions, but, as a consequence of the extremely “malleable” nature of
this technology, there is a high risk of its being exploited in unanticipated ways [24,27].
Thirdly, the arguments that say that specific company rules have to deal with digital
responsibility also derive from the pervasive nature of digital technologies. It has become
almost impossible to perform daily activities without using digital technology (e.g., apps).
These three aspects—the exponential growth of technological development, the malleability
of technology and data, and the pervasive nature of technology—lead to specific challenges
beyond the generally understood idea of CSR. The assessments and choices that firms make
in order to deal with these challenges are conditioned by the system of values and rules
that underlie their CDR.

The absence of regulations in industry 4.0 and the unpredictability of the advance of
technologies are not a limitation to creating a scenario of corporate digital responsibility. The
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development of social responsibility in digital contexts is possible and necessary [17]. For
Wagener, CDR is revealed in the voluntary effort to manage digital resources responsibly
with reference to the following arguments of interest [28]:

• Conservation of resources in the use and creation of digital services and products;
• Social compatibility and the possibility of creating a “human” work environment in

the use of digital technology;
• The “democratisation of digitalisation”: assisting access by developing individuals’

competence and promoting a generally accessible digital infrastructure;
• Data security and prevention of the abuse of digital power due to acquired “data power”.

We focus on ERP systems, which make further digital options possible and available
to firms, as well as being a good proxy for the intensity of the use of digital technologies in
general [29]. Over the last three decades, the use of packaged application software for ERP
has emerged. Indeed, today it is widely used in large firms and, thanks to the modularity
of software solutions, has been adopted by many small and medium enterprises. The
ERP industry includes the world’s fourth largest software vendor (SAP, a German firm
that is the largest producer of ERP software in the world) and several others from the
largest software firms (such as Microsoft, IBM, and Oracle which are, respectively, the
second, third, and fourth largest vendors of ERP systems). Since ERP systems aim to
computerise and integrate core business processes, the implementation by the firm of ERP
technological systems precedes or accompanies investments in other digital technologies
such as automation, data analytics, artificial intelligence (AI), and machine learning. It
is precisely because they are so widely found and able to integrate and combine with
other more recent digital technologies that ERP technologies are such a good proxy for the
digitalisation of a firm.

2.1. Monitoring and Strategic Functions of the Board

The board participates in the various phases of the strategic decision-making process
through interaction with the firm’s TMT (Top Management Team) [30–33] and, therefore,
is able to direct the use of digital technologies toward goals that stakeholders perceive as
socially, economically, and environmentally responsible. Moreover, the board is an internal
control mechanism that, depending upon the extent to which it is composed of independent
directors, can mitigate moral hazard problems between insiders and stakeholders [34,35].
From this perspective, independent directors represent an effective monitor of the risk that
those digital technologies, which were acquired with the best of intentions, might be put to
use in unforeseen ways.

Due to the increased attention that environmental issues, and their concomitant
strategic opportunities, receive nowadays, managing environmental strategy has become
one of the activities which are required of a board of directors [14,15]. Therefore, we look at
the aspects of the board that relate to its function as a monitor (i.e., the level of independence
it enjoys) as a proxy for how it performs environmentally. Agency theory indicates that
strategies are initiated and executed by managers, whereas the process is monitored by the
directors [36]. From this viewpoint, the greater independence directors have (i.e., the less
financial involvement non-executive directors have with the firm), the more rigorous the
monitoring will likely be. There is strong evidence in the literature of the existence of a
close relationship between the board’s monitoring of managerial behaviour and corporate
strategic decisions [36,37]. There is, however, still little understanding of exactly how an
active board can influence environmental strategies. Although it is recognised that an
appropriate, acceptable level of environmental performance is of importance strategically,
it seems that management does not always consider it a priority. Any new environmental
initiatives might require a significant degree of investment (in such areas as production
processes or new technologies), and the re-coordination of employees from different areas
of the production process may be necessary for new strategies [38]. What is more, as
it might well take some time for a responsible environmental strategy to produce any
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clear benefit [39], there is no great appeal for risk-averse managers in such responsible
environmental initiatives [34].

Instead of dealing with issues that offer little to their own personal short-term inter-
ests, managers often prefer to follow conventional strategies which provide them with
immediate financial and reputational benefit [40,41].

Managers and shareholders have diverse utility functions [42,43]. The increase in effort
required to plan and follow innovative environmental strategies diminishes managers’
utility, but this is not necessarily the case for shareholders. For example, shareholders will
not experience any adverse consequences due to managers’ dedicating their valuable time
to finding a remedy for the company’s high pollution levels through a reorganisation of
its internal practices. It has been shown that managers need to make a great extra effort
when reorganising their production procedures and obtaining environmental knowledge
and experience so as to reduce or avoid producing waste emissions [44]. As a consequence,
the firm faces higher costs due to its new procedures and increased managerial effort in its
attempt to render its operations more environmentally responsible. As a counterbalance,
though, as shareholders might well see that the costs of this increase in effort on the part of
managers are justified by the problems involved in the designing and applying of better
environmental strategies, it may be assumed that they will accept the higher costs involved.
However, the fact that this greater managerial effort is subjective renders its monitoring
and verification very difficult [38].

Given that the main activities of the board should include the observation and checking
of a firm’s operations and the behaviour of its managers, together with evaluating any
change in expenditure due to new green practices, the environmental strategies adopted
by top management should also be the subject of close scrutiny by the board [15]. Indeed,
agency theory-based studies highlight how a higher level of a board’s independence within
a firm can be linked to a more methodical approach to the performing of its monitoring
duties [45]. It is generally accepted that a more independent board of directors will fulfil its
role as a monitor of the CEO’s activities better because observation and evaluation of the
firm’s achievements will be carried out with greater objectivity [46,47]. Furthermore, the
degree to which a firm practices socially responsible corporate behaviour tends to be more
highly valued by independent boards [48]. According to McKendall et al., an independent
board of directors is more likely to recognise the potential green investments may have in
the long term and, therefore, resist managerial pressure to adopt a different investment
strategy [15]. Consequently, there is a greater inclination on the part of independent boards
to adopt environmentally-friendly policies, even when they are expensive. Therefore, logic
suggests that a more objective application of the board’s experience and knowledge to how
it monitors the firm’s green behaviour will occur if the proportion of independent directors
is increased. If independent board members wish to continue in their positions on boards
of directors, they have an incentive to safeguard the directors’ good reputations, and, to
this end, their task will be easier if they work on the boards of firms with a reputation for
environmental responsibility. Consequently, we adopt the following as our first hypothesis:

H1. Board independence has a positive influence on a firm’s environmental performance.

2.2. The Role of ERP Technologies and the Perspective of the CDR

Digital transformation generates both opportunities and threats, and these effects
are closely connected with problems dealt with in this paper, including the fact that
new technologies can impede as well as enhance energy efficiency and environmental
impact [49]. An example of opportunity is that digital transformation can theoretically lead
to the inclusion of many disadvantaged societal groups [50], but the COVID-19 pandemic
has shown that unequal access to the digital world is already a reality [51]. In synthesis,
innovative technology brings with it new social issues and heightened responsibilities,
especially for corporations [52]. These new responsibilities have recently been termed
CDR [19–21]. In 2021, academics and professionals collaborated in setting out the manifesto
on CDR, defining it as “a set of practices and behaviours that help an organisation use
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data and digital technologies in ways that are perceived as socially, economically, and
environmentally responsible” (https://corporatedigitalresponsibility.net/cdr-manifesto)
(accessed on 29 September 2022). CDR will likely become a differentiator for organisations,
allowing them to gain and maintain stakeholder trust and competitive advantage, and,
therefore, firms will begin to formulate practices for developing and implementing a CDR
strategy [53]. The goal of such a strategy should not only be to prevent the potential
negative consequences but also to leverage the advantages of information communication
technologies (ICTs) for the common good [54,55].

The ERP system is an integrated set of programs that provides support for core or-
ganisational activities such as manufacturing and logistics, finance and accounting, sales
and marketing, and human resources. An ERP system helps the different parts of the
organisation share data and knowledge, reduce costs, and improve the management of
business processes [56]. However, the implementation of ERP is not only a technological
challenge. It is a socio-technological endeavour that demands the modification of existing
applications and the redesigning of critical business processes to facilitate ERP implemen-
tation. Research has indicated the necessity of realising effective changes in management
strategies so that firms can implement ERP systems successfully [56,57]. The characteristic
ability of ERP to redesign, automate, and integrate business processes and operations
performs an important role from a CDR perspective, as it paves the way for organisations
to have a business process, especially in terms of the supply chain, that is environmentally
friendly. Al-Mashari et al. point out that a supply chain system can be re-engineered within,
and, indeed, go beyond, the firm’s organisational scope by applying the ERP scheme to the
existing system [58]. Hervani et al. created a framework for studying, designing, and eval-
uating a green supply chain [59]. Their studies were based on experience, case studies, and
literature reviews. The integration of supply chain management and ERP is illustrated in
research work by Koh et al. since these two approaches were known to render one another
more complete [60]. This study indicates that a close relationship between suppliers and the
centralised system will lead to successful integration. Manufacturers should establish green
supply chain systems which are able to document all of the environmental information
at each stage of a supply chain. In order to fulfil this objective, an integrated information
system is required to track every detail due to the environmental impact of the supply chain
system. To achieve this, one possible strategy is the implementation of an ERP system since
ERP integrates every aspect of the production system. ERP systems might also be useful
as support for environmental accounting instruments, and according to the European
Commission ([61], p. 53), environmental management holds a key role within the concept
of CSR in the manufacturing sector. Environmental improvement measures have to be
identified, analysed, managed, and controlled with respect to financial and environmental
effects. New targets have to be set on a regular basis within a management cycle in order
to achieve continuous improvement. Within such a management cycle, information from
different company units has to be gathered and consolidated. These are typical controlling
tasks, but they all focus on environmental data, so they are usually carried out by the envi-
ronmental management unit. The environmental manager edits environmental information
and makes it available to a variety of company officers as a basis for decision-making.
New interfaces for environmental information flows emerge, which require systematisation
and integration into the organisational structure of the company [62]. A prerequisite to
ensure these functions is the availability of relevant information on the environmental
performance and environmental aspects of the enterprise. Nowadays, such an information
system can be implemented by means of software, and this facilitates the consolidation
and aggregation of environmental information such as indicators of resource and energy
consumption, waste disposed and emitted wastewater, and air pollution. The literature
shows that today’s ERP systems provide functionalities that can be used relatively easily to
implement IT-based Environmental Accounting Instruments [63,64]. Given that the use of
ERP may help a firm to achieve better environmental performance, we hypothesise that:

H2. Firms generally have better environmental outcomes when they make more use of ERP systems.

360



Sustainability 2023, 15, 2539

Finally, we consider the combined effects that may derive from a higher quota of
independent board members and from simultaneous increased use of ERP systems in the
context of the firm. These effects are considered to be added to those already hypothesised
because of the characteristics of board independence in itself (as in Hypothesis 1). Therefore,
we suppose that:

H3. The positive effect of board independence on the environmental performance of a firm increases
when the use of ERP systems by that firm also increases.

3. Method

3.1. Sample Selection

We analysed data from the Sustainability Reports of all the companies listed on
the Italian Stock Market in Milan for the 2014–2018 period. There were 339 companies,
but only 83 of them reported detailed environmental data relevant to the subsequent
analyses for each of the 5 years. We particularly needed each firm’s yearly detailed data
on its greenhouse gas emissions. Since 2017, Italian law (254/2016 legislative decree) has
made it obligatory for certain types of companies to deposit a non-financial declaration
which includes the information that listed companies already communicated in their
Sustainability Reports. However, listed companies enjoy wide margins of autonomy
when deciding what information and which indicators of non-financial performance to
include in their Sustainability Reports, and consequently, disclosure of information on
greenhouse gas emissions is still only voluntary. The fact that complete information on
emissions of greenhouse gasses for the 2014–2018 period was only available for 83 firms
forced us to continue with the empirical analysis for just these firms and exclude other
listed firms. These 83 companies mostly belonged to the sectors indicated in the literature
as having a great environmental impact (49 cases out of 83, corresponding to 59%) [9].
These sectors include Electricity, Gas, and Waste Water (SIC codes 4900–4999), Iron and
Steel Manufacturing (Iron and Steel Manufacturing SIC codes 3300–3399), Chemicals,
Pharmaceutical, and Plastics Manufacturing (SIC codes 2800–3099), Coal Mining and Oil
and Gas Exploration (SIC codes 1200–1399) and Metal Mining (SIC codes 1000–1099). A
short questionnaire was sent to each of the 83 firms identified, asking them to indicate, for
each year of the 2013–2017 period, the sum of their expenditure on ERP technologies, both in
terms of their acquisition and their implementation within the firm. Only 53 firms returned
the completed questionnaires, and therefore, they constituted the final sample of firms we
analysed. Most of the firms (37 out of 53) belonged to sectors with great environmental
impact, and they showed a greater willingness than the others to compile and return the
questionnaire, demonstrating that firms in environmentally sensitive industries disclose
more environmental information than others [65–67].

3.2. Dependent Variables

A variety of proxy variables are used in the literature in order to evaluate corporate
environmental performance. For instance, some research undertaken in the United
States exploits the Environmental Protection Agency (EPA) information on the toxic
emissions the companies have to communicate. With regard to this information, certain
authors [38,68,69] adopt the emissions of toluene and benzene, both toxic, as a negative
indication of a company’s environmental performance. On the other hand, authors such
as King and Lenox or Kock et al. utilise EPA data to elaborate a calculation of waste on the
basis of toxicity [8,48]. This waste is calculated as the number of chemicals (measured in
kilogrammes) the firm emits while considering the toxicity coefficient of those chemicals,
which is the opposite of the ‘reportable quantities’ (RQ). EPA uses the idea of RQ to
explain how an accidental spill of chemicals has to be reported if it exceeds a set level for
that given substance. For instance, a spill of methanol, among the substances considered
relatively innocuous, has to be reported if it exceeds 5000 pounds (2268 kg), whereas
a spill of as little as a pound (454 g) of the highly dangerous chemical warfare agent
Heptachlor has to be reported. The United States has not ratified the Kyoto Protocol,
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the international treaty aimed at achieving a reduction in greenhouse gas emissions,
whereas Italy has; therefore, Italian businesses are encouraged to disclose their emissions.
Consequently, as a negative proxy of a firm’s green performance, we used the data on
how much greenhouse gas it emits. Indeed, the environmental performance variable is
measured as the natural logarithm of the quantity (Kg) of the emissions of CO2eq (CO2
equivalent) multiplied by −1. This means that a good environmental performance
will be indicated by higher values of the variable. For instance, in 2018, Enel S.p.A.
released a total of 104.29 million tonnes of CO2eq into the atmosphere, meaning that
its environmental performance was −25,370 (= − ln 104, 290, 000, 000). CO2eq levels are
often used in environmental studies as an indication of pollution, as well as being
a point of reference that our sampled firms had to declare in their annual reports.
This level was calculated as the weighted sum of the capacity of six different gases
(carbon dioxide, sulphur hexafluoride, nitrous oxide, methane, hydrofluorocarbons,
and perfluorocarbons) known to cause climate change according to the Kyoto Protocol
(effective since 2005).

3.3. Independent Variables

It is necessary for independent variables to have the capacity to measure the values
referred to by the framework predictions. Hypothesis 1 refers to board independence. In
studies on Italian listed companies and studies conducted on other stock markets, board
independence is measured as the proportion of independent directors on the board [2,70].
Therefore, for the conclusion of every observed year, the number of independent members
on each firm’s board divided by the sum of people on the board was measured as the
variable board independence. The profile of the board members at our sampled firms was
evaluated by referring to the companies’ internet sites and their ‘Relazione sulla corporate
governance’ (Report on Corporate Governance: something every listed company renders
public on its internet site). Hypotheses 2 and 3 refer to the use of ERP digital technology. For
this aim, we used the variable proxy ERP spending, which we measured as the expenditure
for the use of ERP technologies for every one of our sampled firms at the conclusion of
each observed year divided by total assets. This variable was measured as a percentage.
Data on expenditures made were obtained by asking each firm in the sample to complete a
brief questionnaire regarding their expenditure on the acquisition and implementation of
ERP technologies over the years.

3.4. Control Variables

In order to check for a range of factors that might have an impact on a firm’s environ-
mental performance, a series of variables at the firm level were looked at. In particular,
by using the AIDA databases (Bureau van Dijk) and Datastream databases (Thomson
Financial), we obtained the financial and market data we needed to be able to control for:

• Firm size. Calculated as the natural log of total assets. Clarkson et al. hypothesised that
larger firms would have a greater propensity to prioritise the effective management of
environmental issues [71];

• Firm age. Calculated as the number of years from the foundation of the firm up until
the last fiscal year for which we have data. According to Berrone et al., older firms
will quite possibly have sunk costs in the shape of more primitive, older, and more
polluting plants and equipment, which they will, therefore, find expedient to continue
using [68];

• Financial performance. Evaluated by referring to returns on assets (ROA). McKendall et al.
suggest that firms that are profitable will probably have a better green performance because
of their ability to deal with the high costs of certain green strategies [15];

• Tobin’s Q. Calculated by using the price-to-book relationship. It has been found that
usually, the better a firm’s performance is in the market, the better it will perform
environmentally [8,14];
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• Leverage. Calculated as total debt divided by total assets. Those firms which enjoy
higher leverage tend to perform better environmentally [71];

• Polluting industry. The way a firm performs environmentally may be influenced by
the industrial sector to which it belongs [68]. In particular, firms in environmentally
sensitive industries are likely to manage their environmental impacts more effec-
tively [65–67]. A dummy variable is used to control whether a firm belongs to those
sectors which are considered to have a great impact on the environment: Electricity,
Gas, and Waste Water (SIC codes 4900–4999), Iron and Steel Manufacturing (Iron and
Steel Manufacturing SIC codes 3300–3399), Chemicals, Pharmaceutical, and Plastics
Manufacturing (SIC codes 2800–3099), Paper and Pulp Mills (SIC codes 2600–2699),
Coal Mining and Oil and Gas Exploration (SIC codes 1200–1399), Metal Mining (SIC
codes 1000–1099), and Forestry (SIC codes 800-899). Therefore, this variable has a
value of “1” whenever the firm belongs to one or another of the above-listed sectors
and a value of “0” otherwise.

4. Results

In our study, the values of the dependent variable were measured a year after those of
the independent variables. Consequently, our dependent variable (environmental perfor-
mance) was measured from 2014 to 2018, while the control and independent variables were
measured from 2013 to 2017. This time-lapse of one year between when the dependent
and independent variables were measured served to reduce the risks which derive from
inverse causality. In fact, strategic change sometimes leads to better green performance.
Pettigrew and Whipp suggest that such a time lapse between the disclosure of independent
and dependent variables would seem appropriate because the positive consequences of
changes in strategy may not become evident for some time [72]. The five years of mea-
suring variables resulted in data for a panel with 265 different combinations of the values
of our variables (environmental performancet, board independencet-1, erp spending t-1, financial
performancet-1, firm sizet-1, firm aget-1, Leveraget-1, Tobin’s Qt-1, polluting industryt-1, where t
is the conclusion of a generic year from between 2014 and 2018), a combination for each
of the firm-year observations that make up the sample (5 years × 53 firms). The standard
deviations, the average values and the values of the Pearson correlation coefficient relative
to the variables used in our analysis are presented in Table 1, which also shows some
meaningful correlations between the variables when considered as pairs.

Table 1. Mean averages, standard deviations, and correlation matrix.

Means Standard
Deviations

8 7 6 5 4 3 2 1

1. Environmental
performance

−14.001 21.009 1

2. Board independence 0.503 0.104 1 0.178 **

3. ERP spending 0.2154 0.2971 1 0.112 0.091

4. Firm size 19.998 5.303 1 0.121 * 0.063 0.159 **

5. Firm age 63.167 29.171 1 0.183 ** 0.109 0.393 ** −0.061

6. Financial
performance

6.113 7.131 1 0.129 * 0.129 * 0.099 0.031 0.023

7. Tobin’s Q 3.974 9.982 1 0.171 ** −0.009 −0.031 0.081 −0.029 0.047

8. Leverage 0.557 0.156 1 −0.183 ** −0.165 ** 0.041 0.183 ** 0.043 0.081 0.131 *

9. Polluting industry 0.698 0.454 −0.159 ** −0.055 −0.035 0.179 ** 0.145 * 0.057 0.171 ** −0.601 **

N = 265; 1-tailed: * p < 0.05; ** p < 0.01.

A hierarchical regression model was run so that our hypothesis could be tested, and
the results are presented in Table 2. Initially, the variance inflation factor (VIF) for every
one of the independent variables within the regression models was calculated in order to
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guarantee that no potential multicollinearity problems existed with the variables. However,
as the VIF values all lay within a range of between 1.1 and 1.7, it was clear that they had no
influence on the validity of our three models [73].

Table 2. Hierarchical regression analysis of environmental performance (N = 265).

Model A Model B Model C

Variable
Parameter
Estimate

p Value
Parameter
Estimate

p Value
Parameter
Estimate

p Value

Intercept −39.3 0.21 −31.1 0.04 * −32.5 0.02 *

Controls

Firm size 0.15 0.002 ** 0.09 0.001 ** 0.08 0.021 *

Firm age −0.07 0.031 * 0.08 0.029 * 0.09 0.033 *

Financial
performance 0.05 0.049 * 0.04 0.035 * 0.01 0.009 **

Tobin’s Q 0.13 0.171 0.43 0.231 0.22 0.319

Leverage 0.74 0.217 0.65 0.094 † 0.70 0.047 †

Polluting
industry −1.19 0.009 ** −1.23 0.004 ** -0.92 0.002 **

Main effect

Board
independence 1.23 0.008 ** 0.829 0.004 **

ERP spending 0.961 0.239 3.641 0.549

Interaction

Board independence x erp spending 0.141 0.009 **

ANOVA

F sign 7.921 ** 6.573 ** 6.723 **

R2 0.156 0.170 0.192

Adj R2 0.136 0.144 0.163

ΔR2 0.156 0.015 0.021

F change 7921 ** 3415 ** 4211 **

N = 265; 1-tailed: † p < 0.10; * p < 0.05; ** p < 0.01.

We hypothesised that variables for board independence and ERP spending were, on
the one hand, individually capable of producing positive effects on corporate environmental
performances (H1 and H2) and, on the other, able to improve these positive effects further
together (H3). Therefore, we started by placing only the Model A control variables in
Table 2. We then carried out ordinary least squares (OLS) regression analysis and presented
the results in the first two columns of Table 2. Next, we also added the independent
variables from the testing of our hypotheses to the control variables so as to carry out
another ordinary least squares (OLS) regression analysis in Model B, the results of which
are reported in the third and fourth columns of Table 2. The results for the variable of
board independence show that a firm’s green performance is positively influenced by its
having a large proportion of its board constituted by independent directors. This is a
statistically significant result (β = 1.23, p = 0.008) and is in line with Hypothesis 1, which
was formulated according to agency theory predictions. Hypothesis 2 focuses on how ERP
technologies are put to use, and the prediction was that they would affect the way our
sampled firms perform environmentally. However, this hypothesis is not supported by
our results (β = 0.961, p = 0.239). Finally, in columns 5 and 6 of Table 2, the results of the
addition of the term for the interaction between the use of ERP technologies and the share
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of independent directors on boards are reported. The interaction is statistically significant
(β = 0.141, p = 0.009). The addition of this interaction term to Model 3 gives an explanatory
contribution above and beyond effects-only Model 2. Explained variance increases by
2.1%, and this increase is statistically significant (Fchange = 4.211, p < 0.01). Therefore, this
empirical analysis provides support for Hypothesis 3. The results found in the three steps
(Model A, Model B, and Model C) are significant and robust. As is evident from Table 2, all
models are significant (at p < 0.01), with R2 ranging from 0.156 for the base model to 0.192
for the full model. In particular, the full model (Model C) is fit and explains about 19.2% of
the variance, with Fsign = 6.723 and significance at the 0.01 level.

Robustness Checks

The Breusch and Pagan heteroscedasticity test was applied to the outcome of the
multiple OLS regression analysis (Models A, B, and C, Table 2) so as to test whether
our model is robust [74]. Table 3 presents the results from an auxiliary regression of the
Breusch–Pagan test.

Table 3. Heteroskedasticity Test.

Model A Model B Model C

F-statistic 3.344 3.001 2.991

Prob. F 0.003 0.003 0.002

N*R-squared 18.550 21.995 24.115

Prob. Chi-Square 0.005 0.005 0.004
Note: N = 265.

5. Discussion and Conclusions

The aim of this paper was to establish whether the corporate governance structure
and digital technologies a firm adopted could have an impact on its environmental per-
formance. We began our analysis by looking at the composition of the board of directors.
From an agency point of view, the more independent the members of a board of directors
are, the more effectively the board will perform its internal control function of offsetting
any agency problems the firm might have. Consequently, we formulated Hypothesis 1
because we expected greater involvement of independent directors in the board’s activities
to increase the firm’s likelihood of achieving good environmental performance. ERP-type
digital technologies provide functionalities that can be used relatively easily to implement
practices and provide functionalities that can help manufacturers to establish their green
supply chain. ERP systems might also be useful as support for environmental accounting
instruments. Consequently, we formulated Hypothesis 2, according to which increased
use of ERP systems can bring about better environmental performance. Finally, we for-
mulated Hypothesis 3 to check the environmental effects of board independence and ERP
technologies considered in combination and no longer individually.

Our predictions were tested by taking a sample of 53 firms that were quoted on the
Italian stock exchange in Milan and looking at their end-of-year reports (Sustainability
Reports/non-financial declaration) for a period of 5 years, for a total of 265 firm-year obser-
vations. Sampled firms were also asked for data on the costs they faced in implementing
ERP digital technologies. The results of our analysis:

• Support Hypothesis 1, meaning that firms that increase the independence of their
boards present a better environmental performance;

• Do not support Hypothesis 2, meaning no direct and positive relationship exists
between the use of ERP systems and the firm’s green performance;

• Support Hypothesis 3, according to which the growing use of ERP systems is only
linked to an improvement in environmental performance in those firms where the
presence of independent directors on the board is also growing. This improvement in
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environmental performance is in addition to the impact brought about by the board’s
greater independence (considered alone as in for the verification of Hypothesis 1).

The verification of Hypothesis 1 and the non-verification of Hypothesis 2 may be
considered due to the differing behaviour that independent directors and managers have
toward the pursuit of green strategies. Hill and Jones point out that managerial behaviour
is influenced by particular utility functions, which means that the managers might not
consider it convenient to invest a lot of their high-quality time in redesigning the company’s
internal procedures simply to reduce the causes of the firm’s polluting in the future [42].
This circumstance may negatively influence results which, from an environmental point of
view, might be achieved by a firm’s implementation of an ERP system. For such a system
to be successful, the aims and expected results of its implementation should first be clearly
defined and shared within the organisation, and then the efforts necessary to change man-
agement and reproject the firm’s processes and operations should be undertaken [56,57].
Managers’ utility functions, which are in contrast with the attribution of pollution control
aims to ERP systems, could provide an explanation for the failure to test Hypothesis 2.
Nevertheless, from an Agency Theory point of view, the powers that managers have to
control firm activity are counterbalanced by board independence. Through the board,
independent directors compensate for the behaviour of managers who are only interested
in short-term interests by forcing them to consider the long-term interests of shareholders
and stakeholders [34,35]. Literature on agency theory indicates how an independent board
of directors is more likely to recognise the potential that green investments may have in the
long term and, therefore, resist managerial pressure to adopt a different investment strategy.
Consequently, there is a greater inclination on the part of independent boards to adopt
environmentally-friendly policies, even where they are expensive [15]. These aspects might
provide an explanatory verification of Hypothesis 1. Today, many stakeholders require
disclosures of corporate responsibility and environmental performance in particular [14,75].
Society expects firms to take greater environmental responsibility for their activities. These
expectations correspond to, on the one hand, new opportunities that are emerging for
those firms which are most attentive to environmental performance and, on the other, more
severe sanctions and fines for those firms that commit environmental crimes [76]. The
Exxon Valdez and BP oil spills (of 1989 and 2010, respectively) are two examples of how
environmental disasters may lead to harsh financial consequences for a firm that does not
pay attention to environmental problems. Adopting environmentally responsible business
practices ought to be a primary consideration for a firm’s board of directors and owners.
One explanation for the verification of Hypothesis 3 is that reinforcing a board’s indepen-
dence releases the potential that ERP digital technology has to improve environmental
performance. A more independent board of directors will be more effective in blocking and
overcoming management resistance to making the efforts necessary to redesign company
processes and adequately configure ERP systems so as to obtain maximum advantage for
the environment, too. Some boards know how to shape behaviour that helps an organisa-
tion use data and digital technologies in ways that are perceived as socially, economically,
and environmentally responsible. In this sense, a board may constitute an antecedent with
respect to CDR.

Our study is not without its limitations. We opted for a sample and a hierarchical
regression model that were capable of explaining a part of the complexity of the entire
phenomenon. However, a firm’s green performance and control of pollution are complex
phenomena, while governance mechanisms and ERP digital technology only represent a
limited part of the variables affecting a firm’s environmental achievements. Finally, the
data for this study were gathered in Italy. Therefore, special attention should be given
when generalising with regard to other national contexts on the basis of these discoveries.
In Italy, firm ownership is generally rather concentrated, and family firms make up the
most sizeable set of blockholders on the stock market, while the next largest set consists of
the state or other public bodies [76].
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Our conceptualisation paves the way for further future research, especially regarding
antecedents to CDR and their relationship to corporate governance. It would also be
advantageous to extend the empirical research to include other countries, and analysis
should be made of further possible relationships between CDR and other characteristics
of board composition, such as CEO duality or interlocking directorates. Further food for
thought might emerge from the drawing up of environment, social, and governance (ESG)
parameters that take account of CDR problems. With regard to these, particular attention
ought to be given to the malleability of the technology and data, which, as this paper has
shown, may be positively influenced by effective governance mechanisms.
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Abstract: This paper examines the innovation spending gap associated with overborrowing in
China’s state-owned enterprises (SOEs). Based on the double agency problem of the banking sector,
the authors hypothesize that SOEs are more inclined to a higher level of overborrowing and therefore
worsen firms’ debt governance system for innovation. We argue that obtaining excessive bank
loans has an indulgence effect and is used by firms’ managers as an entrenchment strategy for
underinvestment in innovation. We test our theoretical model under the unique institutional setting
of China’s banks, in particular the administrative-economic governance. Using a longitudinal panel
dataset that contains a cross section of Chinese listed companies from 2012 to 2018, we confirm
overborrowing’s mediating role between state ownership and firm innovation expenditure, implying
that enhancing the delegated monitoring of banks is also essential to firm innovativeness in transition
economies. Additionally, we further test the role of political connections and managers’ R&D
functional experience to leverage the benefits of SOEs’ innovation resource endowment. Our study
demonstrates another debt governance channel through which government intervention has a
negative impact on firm innovation resource allocation. It expands the understanding of the debt
governance role for innovation in transition economies.

Keywords: bank debt; corporate governance; innovation; overborrowing; state ownership

1. Introduction

To compete effectively, a country’s enterprises must continuously innovate their
competitive advantages [1]. Innovation comes from sustained investment in physical as
well as intangible assets [2,3]. China has the largest number of state-owned enterprises
(SOEs) in the world, which have played a pivotal role in the economy, though the innovation
profile of these firms is as appealing as their corporate governance. On the one hand, many
high-tech entities in China are created and managed in the form of SOEs. On the other
hand, previous studies show that the expenditure and performance of R&D in SOEs
remain significantly lower than that in non-SOEs [4]. It is generally acknowledged that
under state dominance, the control rights rest with bureaucrats who have only an indirect
interest in profit, which leads to inefficiencies [5]. Latter theoretical work by Huang and
Xu (1999) and Zhang et al. (2003) also show that the state sector has significantly lower
R&D efficiency than the non-state sector, which may be attributed to their differences
in ownership structure and associated agency problems [6,7]. Similarly, Le and O’Brien
(2010) found that SOEs were inefficient in R&D activities because of the conflict of interest
between shareholders and governments, with a higher likelihood for the latter to pursue
social objectives and political objectives rather than profit maximization [8]. If this is
the case, we can reasonably expect a decrease in R&D expenditure or efficiency with the
increase in state ownership of firms. However, there exists evidence showing that the
introduction of state-owned shareholders to financing-constrained non-SOEs also helps
increase their R&D expenditure [9,10]. Regarding the financing constraints, state-owned
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shareholders not only contribute to expanding the equity capital but also facilitate firms’
access to finance, which is called the certification effect.

A consensus has yet to be reached on the way to finance corporate innovation effi-
ciently in transition economies, which is very different from motivating routine tasks [11].
Although direct financing has been verified to have significant positive impacts on a firm’s
innovation [12], firms’ proportion of direct financing in China is still lower than in many
emerging markets. Indeed, debt financing, especially bank loans, is still the manifest
financing source of SOEs, even if most have already been significantly deleveraged. While
there is some empirical evidence regarding the relationship between bank loans and firm
innovation, they produce mixed results. Some studies have shown that bank loans can
theoretically bring tax benefits [13,14], thereby encouraging firms to increase R&D expen-
diture. However, the Chinese banking sector features poor corporate governance and
government-oriented financial allocation, under which the government tends to transfer
funds from productive sectors and regions to less productive sectors and regions [15,16]. In
addition, in the process of promoting economic transition, the government could legally
exert their formal shareholder’s rights or supervision authority on local banks to intervene
in their decision of loan granting.

Some observers argue that capital misallocation or financing frictions would worsen
a firm’s productivity and innovation [17,18]. Scholars including Huang and Xu (1999),
Demetriades and Fattouh (2006), and Mian et al. (2017) have analyzed the negative effect
of debt overhang to investment [6,19,20], whereas the relationship between firm-level
overborrowing and innovation has not been investigated in detail. Previous studies on
state ownership have paid much attention to various external governance determinants
on firms’ economic performance, such as market structure [21], soft budgets [22], or credit
discrimination [23]; however, there is an ongoing debate and a lack of convincing evidence
regarding whether and how banks’ credit discrimination is driven by state ownership and
its exact negative effect on firms’ R&D expenditure, and to the best of our knowledge, there
has to date been no empirical investigation of it in emerging economies in general, and in
China in particular where the institutional environment is significantly different.

In this context, we shall refer to the measurement of overinvestment [24,25] to capture
a firm’s overborrowing as the statistical discrepancy between the actual bank loan the firm
obtains and the forecasted value the firm demands from an econometric model. Focusing
on the interplay of internal and external governance, we analyze the firm-level conditions
through which overborrowing would manifest its negative impact, shedding light on
potential ways to reduce the adverse impact of overborrowing and facilitate the innovation
capability of SOEs. What makes our study more interesting is that a significant variation
of governance profile exists between different-level SOEs in China [26]. Even if under the
control of the same governmental agency, different management mechanisms in SOEs of
different administrative levels matters in China. Therefore, China’s unique institutional
settings provide a good opportunity to test whether the overborrowing associated with
state ownership would polarize the innovation ability of SOEs.

The remainder of this study is organized as follows. In the second section, we provide
an overview of the relevant literature on banks’ monitoring and corporate innovation and
present the research hypotheses. The next section outlines our samples, measures, and
analytical techniques. Section four further discusses the empirical results and provides
further analysis of the moderating effect of a firm’s political connection level and top
managers’ R&D functional experience, while section five concludes this study.

2. Theory and Hypotheses

2.1. Overborrowing and Firms’ Innovation Behaviour: Bonding or Indulgence?

The development of the banking system benefits corporate governance and innova-
tion [27,28]. From the perspective of agency, bank debt is generally acknowledged to be an
alternative governance mechanism for firms [29–34]. In the general context of corporate
governance, the monitoring for corporate governance provided by banks helps alleviate the
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agency costs of asset substitution or underinvestment in the focal firms [35,36]. Specifically,
the cash disbursement of debt would limit the manager’s discretionary cash flow and
inappropriate decisions about capital expenditure [30]. Therefore, Grossman and Hart
(1982) described the issuing of risky debt by the entrepreneur or manager as a means of
“bonding” his or her behavior [29]. Regarding R&D activities with high technology risks
and information asymmetry, the monitoring benefits are more likely to exceed the cost of
the debt itself, which will facilitate promoting firms’ innovation [37]. Bank loans thus can
be viewed as “insider” debt—that is, compared with bonds and equity, bank loans provide
inside information about the firms [38,39]. Along this line of thinking, Friend and Lang
(1988) found that debt financing decisions were consistent with the decline of focal firms’
agency costs [40]. In addition, the threat of bankruptcy and compulsory interest payment
obligations based on debt covenants would help jointly activate a firm’s innovation behav-
ior [41]. Shahzad et al. (2021) found evidence of an inverted U-shaped relationship between
debt financing and corporate innovation, which implies that firms undertake external debts
at the start and decline their debt financing in the long run [42].

While banks may possess capacities to control agency conflicts within the focal firms,
they are subject to an agency dilemma themselves. Thus, the delegated monitoring of banks
is a double-agency problem in itself [43]. One agency problem of the banks’ administrative-
economic governance lies in the administrative appointment of its top managers [44]. Gov-
ernment owners can send bureaucrats to banks as top managers or directors through which
government policies about firms are executed. With the nature of “quasi-bureaucrats”,
these top managers of state-owned banks are usually restricted in executive compensation
and more inclined to pursue political promotion [45,46]. More generally, the relationship
between the government and banks can lead to harmful dependencies and interactions. In
particular, there is the danger of regulatory capture [47]. Research on bank loan granting de-
cision also proves that state-owned banks not only charge lower interest rates than privately
owned banks, but also inflate credit in the political election cycle [48]. Allen et al. (2005)
and Fan et al. (2008) have reported evidence on the rent-seeking hypothesis in emerg-
ing markets [16,49]. As a result, the incentives and intervention effects of administrative
governance would accrue excess debt in focal firms.

Another agency dilemma exists when state-owned banks’ monitoring is not trans-
parent to outside investors. Governmental owned banks are usually accountable only
to the government, and the disclosure requirements are minimal. As a result, the moral
hazard in focal firms will arise. With a long duration of technological innovation and
high risks, top managers in focal firms are generally reluctant to take risks in long-term
R&D projects, because such investment often means a higher failure rate and occupational
risks [50,51]. To protect themselves against such “expropriation”, top managers tend to
invest less in innovative projects that are difficult for outside investors to understand, and
more in routine projects with quicker and more certain returns [52]. Empirical evidence
also verifies that SOEs tend to have easier access to bank credit funds in a state-controlled
banking system [53]. Overborrowing, as one form of resources redundancy which defends
top managers of SOEs from competition in the market, would in turn urge them to give up
valuable R&D investment opportunities and choose a relatively “safe” policy [54]. Given
the higher agency costs associated with overborrowing, SOEs are not likely to devote a
large amount of capital to R&D projects. Thus, we hypothesize the following:

H1: SOEs are more inclined to a higher level of overborrowing, which leads to decrease in firms’
R&D spending.

2.2. Political Connection and the Impact of Overborrowing on Firms’ R&D

One prominent feature of China’s banking system is that state ownership is pervasive.
This is particularly true for the state-owned commercial banks. State-owned banks, as a
worldwide phenomenon, are inevitably accompanied by government intervention and
influence [5]. De Haan and Vlahu (2016) and Hopt (2021) provide evidence that the
significant influence exercised by the government is accompanied by a negative impact on
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the quality of corporate governance in banks as well as on their performance [55,56]. More
importantly, it is worth mentioning that firms controlled by the state do not necessarily
incur a connection relationship, simply because their shares are controlled by the state
according to the Company Law of China (Article 126/2018). There thus exist potential
transactions that lead to the transfer of the interest of firms and can be exempted from
monitoring and information disclosure. In this context, SOEs have strong incentives to
participate in building political connections in order to acquire easier access to bank loans.

The existing viewpoints of a firm’s political connections impacting bank governance
can be roughly divided into the “signal effect” and “resource effect”. From the perspective
of the signal effect, access to political connections provides a positive signal about the
quality and creditworthiness of focal firms and reduces information asymmetry for private
investors [57]. It can reduce a bank’s dependence on a focal firm’s financial statements and
facilitate its access to bank loans [58]. Houston et al. (2014) names it the implicit insurance
effect of political connections [59]. From the perspective of the resource effect, having
political connections can also enable firms to obtain credit resources, acquire contracts,
avoid coercive treatment as well as fines from regulators, acquire fiscal assistance, and
enjoy other advantages since the loan granting decisions of state-owned banks will be led
by political consideration [60–62]. Many studies have shown that politically connected
firms can obtain more bank loans and reduce their financing constraints [63,64]. It is also
easier for local bureaucrats to channel funds in the form of loans to firms with which they
have connections through banks they control [65].

The promotion tournament is an important incentive mechanism for top management
of SOEs in transition economies. Taking further analysis, the role of political connections
may be contingent due to different administrative levels. Top managers’ cash compensation,
equity ownership, and perquisites are usually linked to job titles and position ranks. Lazear
and Rosen (1981) show that the pay gap between the CEO and other executives is a reward
for the promotion tournament, which stimulates these executives to compete intensively
with each other [66]. Moreover, there is a strand of literature on the positive impact of pay
dispersion for innovation in China. Jia et al. (2016) find that higher pay gap between CEOs
and other executives can promote corporate innovation by attracting talent and reducing
excessive board intervention [67]. Xu et al. (2017) examine the pay dispersion between
executives and ordinary employees, and find a positive impact on corporate innovation of
Chinese listed firms [68]. More importantly, the supervision intensity for bureaucrats or
SOEs’ “quasi-bureaucrats” managers is closely proportional to their administrative level,
too. The lower the level of managers’ political connection, the less supervision they are
subject to. In the case of strong motives and weak supervision, managers with political
connections below the provincial level in SOEs are more inclined to exert their political
intervention on loan acquisition. As a result, firms become easily overborrowed. Thus,
hypothesis 2 is proposed:

H2: The lower the political connection level of focal firms’ top managers, the more significant the
mediating effect of overborrowing.

2.3. R&D Background of Managers and the Impact of Overborrowing on Firms’ R&D

There are already a handful of studies that have examined the association of various
top managers’ characteristics with innovation [69,70]. Much of this research started with a
study by Dearborn and Simon (1958), who argued that experience with the goals, rewards,
and methods of a particular functional area causes managers to perceive and interpret
information in ways that suit and reinforce their functional training [71]. Top managers’
biases and dispositions do have their greatest influence on organizational outcomes in
complex and uncertain conditions, whereas these unobservable psychological traits of
top managers are inherently related to their personal characteristics [72,73]. As key firm
capability for innovation, R&D capability is particularly influenced by top management
experience because it depends on perceptions of organizational and industry environ-
ments [74]. R&D functional experience will provide managers with expertise knowledge,
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increase team heterogeneity, and reduce short-sightedness, thus promoting the firm’s in-
novation [75]. More importantly, top managers with functional experience in R&D often
possess more private information in specified R&D projects, which would enable them to
make innovation-related financing decisions prudentially and appropriately as well.

In innovation activities it is often impossible to accurately measure inputs into the
innovation process [51], and one can hardly write complete contracts when one does
not even know what the output might be [76–78]. In such cases, when making an inno-
vation decision, top managers are generally more risk-averse than investors, since they
cannot diversify the risk of their specified investment across different companies [50,51,79].
Notwithstanding the foregoing problems, some researchers argue that managers with
R&D experience would contribute to increasing firms’ R&D expenditure. Several studies
support this line of reasoning. Special purpose investments entail asset specificity, such
as the R&D expenditures considered here [80,81]. Research has shown firms engaged in
innovation have a high percentage of intangible assets, where knowledge is embedded in
the human capital of the firms’ managers. This key resource is lost if managers leave or are
laid off [82]. Managers therefore tend to smooth R&D spending over time to avoid being
laid off, leading R&D spending at the firm level to behave as if it has high adjustment costs.
In addition, the innovation process contains knowledge management at various levels; such
a process would also lead to dynamic changes in firms’ asset specificity [83,84]. Andreou
and Bontis (2007) argue that knowledge management affects the components and structure
of human capital [85]. If the top managers have a higher degree of knowledge specificity,
such as more specialized knowledge of R&D, the firms can achieve greater specific human
capital [86]. These conditions allow for chances that agency costs in financing innovation
be significantly weakened when top managers have R&D functional experience. Therefore,
we propose that top managers with R&D functional experience have greater incentives in
R&D spending that may help mitigate the impact of overborrowing.

H3: Top managers with R&D functional experience contribute to weakening the mediating effect
of overborrowing.

3. Methods

3.1. Data and Sampling Approach

This study uses samples that are Chinese listed A-share firms on the Shanghai and
Shenzhen stock exchanges from 2012 to 2018. The sample period was set between 2012 and
2018. The sample period starts from 2012 to avoid influence of easing monetary measures
during the financial crisis from 2008 to 2011. The central bank of China lowered the required
reserve and interest rate since 2008, which led to rapid growth of bank credit. In September
2018, the General Office of the State Council announced the “Guidance on Strengthening
the Asset-Liability Constraints of SOEs”, requiring SOEs to reduce leverage ratio by about
two percentage points by the end of 2020. As a result, SOEs have been set annual leverage
debt limits by the government, which disrupted the usual debt increment mechanism.
Therefore, we exclude samples after 2019. Compared with financial firms, non-financial
firms are different in governance and technology features. Following general studies, we
first exclude financial firms from our samples. The second sampling stage is intended to
exclude special treatment firms (which have made losses for two or three consecutive years)
as well as firms with data outliers to avoid any biased estimation. After data screening,
a total panel date of 19,822 “firm-year” observations are obtained. All the financial data
come from the China Stock Market & Accounting Research (CSMAR) Database and the
Chinese Research Data Services (CNRDS) database. The data for this study are processed
by Stata15.

3.2. A Framework to Measure the Construct of Overborrowing

According to the theory of corporate finance, firm’s financing choice depends on a
tradeoff between different financing alternatives. Without loss of generality, we assume
that the firm faces a project with positive net present value, and the financing alternatives

375



Sustainability 2023, 15, 1079

comprises two ways, namely, the bank loans and retained earnings. Bank loans represents
debt financing, while retained earnings are a proxy of direct financing. If the cost of bank
loans is greater than that of retained earnings, the firm tends to adopt retained earnings
instead of bank loans. Otherwise, the firm will increase bank loans. When the financing
demand is fixed, firm’s bank loans would depend on the expected weighted average capital
cost (WACC) for the project. Bank loans (BL) thus can be expressed as follows:

BL= F (WACC)

Theoretically, there is an optimal point of borrowing level, at which the weighted
average capital cost for the project is the lowest. We mark the ideally optimal borrowing
level as F (WACC∗), where WACC∗ corresponds to the optimal capital structure. When
there is overborrowing or underborrowing, the actual bank loans will inevitably deviate
from the optimal level, leading the weighted average capital cost away from the optimal
point WACC∗. Real bank loans can then be split into two main components:

RBL= F (WACC∗) + ΔBL

The deviation from the ideal value (ΔBL) can be negative or positive. Negative (posi-
tive) values corresponds to under (over)borrowing. The focus of the empirical analysis in
this study is on the overborrowing. Hence, the analysis will focus on the firms with positive
values. There is an extensive literature in economics and finance that have examined firm
level borrowing decisions [36,86,87]. The overborrowing will eventually lead to increment
in firm’s risk but without extra net cash inflow, and thus impairs the firm’s value. It could
reflect management engaging in additional investment on self-serving projects rather than
distributing the cash to shareholders [25].

From the perspective of equilibrium in credit market, the ideal bank loans (BL) firm
demands is always the same as the optimal lending volume bank approves. By examining
the bank loans-setting mechanism we can obtain the empirical estimation of overborrowing
described in this framework.

3.3. Analysis Model and Variables

Based on the above theoretical analysis, this study first constructs a model to calculate
the ideal bank loans (BL). The bank loans estimation model is mainly inspired by Berger and
Udell (2006) [88]. The authors propose a complete conceptual framework for bank credit
determination. In that framework, the main factors affecting credit availability are divided
into eight lending technologies: financial statement lending, small business credit scoring,
asset-based lending, factoring, fixed-asset lending, leasing, relationship lending, and trade
credit. Among these technologies, some are suitable for banks’ general lending decisions.
As for financial statement lending, bank’s lending decision is based on a firm’s financial
ratios reflecting its financial condition in financial statements. Credit scoring is a transaction
technology based primarily on hard information about the firm’s owner as well as the
firm. Asset-based lending is a lending technology which banks make lending decisions
with by focusing on a subset of the firm’s assets. This technology provides working capital
financing secured primarily by accounts receivable and inventory. Fixed-asset lending
technologies involve lending against assets that are long-lived and are not sold in the
normal course of business. Accordingly, firm’s liquidity, profitability, growth, ownership,
are common determinants in bank lending. These indicators are closely associated with
firm’s short-term or long-term ability of repayment [89,90].

The bank loan estimation model is as follows:

Loanit = α0 + α1Cashit−1 + α2Sizeit−1 + α3Levit−1 + α4Liquidit−1 + α5ZJit−1 + α6Roeit−1 + α7Growthit−1+
α8Top1it−1 + α9Herfindahl_3it−1 + ∑ Ind + ∑ Year + εit

(1)
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As described above, overborrowing (ΔBL) corresponds to extra bank loans the firm
actually obtains that exceeds the estimation value. Referring to the measurement of over-
investment [24,25], we measure firm-level overborrowing as the statistically significant
discrepancy between the actual bank loan the firm obtains and the estimated bank loan
calculated by the model (1).

Secondly, we employ the following model to test the factors affecting overborrowing:

Overloanit = η0 + η1Stateit + η2Politicit + η3Occupyit + η4Marketit + η5Financebackit + ∑ Ind + ∑ Year + εit (2)

Thirdly, to verify the mediating effect of overborrowing on ownership type and R&D
expenditure, this study sets up the following regression model:

R&D_ratioit = σ0 + σ1Stateit + σ2Overloanit + σ3Governsciit ++σ4Stock_incentiveit + σ5Independentit+
σ6Assignit + σ7Herfindahl_3it + ∑ Ind + ∑ year + εit

(3)

Here, R&D_ratio denotes the R&D spending intensity. A number of researchers
have used R&D spending divided by firm sales as a measure of R&D intensity [91,92].
The innovation intensity indicator has advantages in the consistency of dimensions and
is directly related to a firm’s financing, so it is suitable to reflect a firm’s innovation
performance. To ensure the stability of this indicator, we also use R&D expenditure scaled
by the total assets as an alternative measure for a firm’s innovation performance in the
robustness test section. All missing values for R&D intensity are replaced with zero, and
the upper bound for R&D intensity is set at 1.

From the standpoint of corporate governance, Li et al. (2019) pointed out that the key
feature of current Chinese SOEs governance is the coexistence of administrative governance
and economic governance [93]. The administrative governance factors, such as implicit as
well as explicit guarantees for SOEs’ financial crisis and the prevalence of soft-budget, are
thought to be the main causes of firms’ misconduct in investment [24,94]. Therefore, many
state-owned banks can hardly treat firms equally in loan granting, but show some degree
of discrimination. Previous studies have shown that SOEs generally obtain more loans than
non-SOEs, and the gap increases significantly during periods of austerity and recession [95].
The state ownership type (State) is a dummy variable where one represents those firms
ultimately owned by the government, and zero represents those not. Following Petersen
and Rajan (1994), La Porta et al. (1999), Faccio and Lang (2002), Anderson et al. (2004),
Bigelli and Mengoli (2004), Armstrong and Vashishtha (2012), Ben-Nasr et al. (2015), and
Grosman et al. (2016) [96–103], we control for main financial and governance variables in
our analysis. The main variables involved in the above models are defined in Table 1.

Table 1. Variables and Definitions in Models (1) to (3).

Models Variables Definition

(1)

Loan Long-term bank loans/total assets

Cash Cash balance scaled by total assets

Size Logarithm of total assets

Lev Debt to total assets ratio

Roe Ratio of return on equity

Growth Revenue growth rate

Liquid The net value of fixed assets scaled by total assets

ZJ Net value of construction in process scaled by assets

Top1 The proportion of shares held by the firm’s largest shareholder
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Table 1. Cont.

Models Variables Definition

(1),(3) Herfindahl_3 Degree of share concentration, measured by the sum of the squares of the
shareholding ratio held by the firm’s top three shareholders

(2),(3)
Overloan The positive residual of model (1) regression

State Type of ownership, equal to 1 when the firm is state-owned, otherwise equal to 0

(2)

Politic Political background, equal to 1 when the chairman of the board of directors or the
general manager has administrative levels, otherwise 0

Occupy The large shareholders’ expropriation, measured by percentage of other receivables
to total assets

Market The marketization of credit allocation, measured by the natural logarithm of the
year-end loan balance of local small loan firms

Financeback The financial background of top managers, equal to 1 if the chairman of the board of
directors or general manager has a financial background, otherwise equal to 0

(3)

R&D _ratio The proportion of R&D investment to revenues

Governsci Basic research expenditure, measured by the government’s scientific and
technological expenditure scaled by the total fiscal expenditure budget

Stock_incentive The proportion of the firm’s stock owned by the managers

Independent The proportion of independent directors on the board

Assign Equal to 1 if the chairman and general manager are one person, otherwise equal to 0

(1), (2), (3)
Ind * Dummy variable for industry

Year Dummy variable for year

* According to the China Securities Regulatory Commission “China-listed companies Industry Classification
guidelines (2012)”, we exclude the financial industry and divide the manufacturing industry into two-digit
industry categories. In addition, other industries are subdivided into single-digit industry categories.

4. Results

4.1. Descriptive Statistics

Table A1 shows the descriptive statistics of the main variables. All continuous vari-
ables are winsorized by 1% to mitigate the impact of outliers. Before examining the
overborrowing of the sample firms, it would be useful to generally discuss the financial
structure of firms in China. The leverage ratio of Chinese firms is higher than reported
by Fan et al. (2008) [49], which indicates there is no fundamental change in the financial
structure during the past decade. Moreover, the average percentage of long-term bank
loans to total assets of listed companies is 0.04 and its standard deviation is 0.08. The aver-
age proportion of long-term loans to total assets for SOEs is 0.07, whereas the proportion
for non-SOEs is only 0.03, significantly lower than SOEs. The average overborrowing for
listed companies is 0.05, accounting for 56% of the average loan for the same firms with
overborrowing (whose average bank loan of total assets is 0.09), indicating that the over-
borrowing for listed companies in China is significant. In the table, about 19% of all firms
have political connections. This indicator is lower in SOEs, thus showing that non-SOEs in
China are more inclined to seek political connections, giving evidence that more efficient
firms are more likely to build connections to secure their access to finance. The average
administrative level of the chairman or general manager is 76.6. Furthermore, the average
administrative level for SOEs is much higher. In summary, it provides consistent evidence
that the ban on officials’ holding concurrent posts in firms issued by the government in
2014 has not been strictly enforced with lower administrative level officials. Table A2
shows that the average overborrowing levels from 2012 to 2018 are 0.0547, 0.0547, 0.0497,
0.0481, 0.0475, 0.0463 and 0.0441, respectively, which means that the overall overborrowing
for Chinese listed companies shows a gradual downward trend. In addition, the average
percentage of overborrowing for SOEs is 0.07, while it is 0.04 for non-SOEs, which indicates
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that SOEs’ overborrowing is significantly higher than that of non-SOEs. These results
lend additional support to our conjecture that overborrowing is associated with ownership
attributes and closer with lower political connections relative to firms’ economic factors.
Moreover, multicollinearity was diagnosed by examining the variance inflation factors
(VIFs) for the predictors (See Table A3). The VIF values for the predictors, all substantially
lower than the rule-of-thumb cutoff of 10 [104], revealed that multicollinearity is not a
problem in this study.

4.2. Regression Analysis

The empirical test of this study comprises three steps. The first step is to calculate
the annual overborrowing level for each firm by the residual of Model (1). The result
of the regression analyses regarding the bank loans is shown in Table 2. Regarding the
explanatory capability of model (1), the chi-squared test of fitting degree is 0.402, which
indicates a suitable model specification. In terms of the impact of independent variables, the
level of share concentration (Herfindahl_3) is positively related to a firm’s long-term bank
loan (Loan). In other words, instead of a diversified ownership structure, high ownership
concentration works for firms to obtain bank loans under the administrative-economic
governance mode. Of course, this does not necessarily mean that the mixed ownership
reform associated with ownership decentralization is ineffective.

Table 2. Regression results of Model (1).

Variable Expected Symbol
(1)

Loan

Cashit−1 − −0.009 **
(0.004)

Sizeit−1 + 0.008 ***
(0.001)

Levit−1 + 0.104 ***
(0.004)

Liquidit−1 + 0.060 ***
(0.005)

ZJit−1 + 0.237 ***
(0.013)

Roeit−1 + 0.002
(0.002)

Growthit−1 + −0.000 ***
(0.000)

Top1it−1 − −0.046 ***
(0.013)

Herfindahl_3it−1 − 0.048 ***
(0.017)

Constant ? −0.180 ***
(0.013)

Year yes
Ind yes
Obs. 17,948

R-squared 0.402
Notes: Standard errors are in parentheses. *** p < 0.01, ** p < 0.05.

The long-term trend (Figure 1) suggests that Chinese firms gradually improve the
degree of diversification in ownership structure over the period of 2012–2018. Evidence
also indicates that ownership decentralization does contribute to mitigating the potential
expropriation by large investors of other investors and stakeholders in the firm [102].
However, existing large investors of SOEs can still expropriate substantial gains from the
firms, resulting in severe agency costs. In addition, the coefficient for profitability and a
firm’s long-term bank loan is positive but not significantly (coefficient = 0.002); the growth
capability is negatively related to the long-term bank loans of firms also. We can thus
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deduce that banks have not fully considered the profitability and growth of firms in their
loan-granting decisions.

Figure 1. Ownership Structure of SOEs and non-SOEs (China, 2012–2018).

Secondly, according to econometric theory, the residual in Model (1) represents the
long-term bank loan a firm obtains that cannot be explained by common economic factors.
Therefore, it can be regarded as a measure of a firm’s overborrowing. Considering the
nature of overborrowing, only when the residual is greater than zero does firm overbor-
rowing exist. Otherwise there is no overborrowing and Overloan is converted to zero
correspondingly. Thirdly, the causal steps approach [105] is adopted to verify the mediating
effect of overborrowing.

In the context of the current administrative-economic governance of state-owned
commercial banks, firms may easily obtain access to a higher level of overborrowing owing
to connections arising from being controlled by the same governmental stockholder, thus
shrinking their innovation expenditure. If these four conditions described by Baron and
Kenny (1986) are met, we can conclude that a mediation effect occurs. Additionally, we use
the Sobel (1982) test to test the indirect effects of overborrowing on firm R&D intensity [106].
The Sobel test of significance assumes that the indirect effect of the independent variable
is normally distributed, an assumption that may make this a conservative test [107]. The
indirect effect is signified to be significant when the Sobel test Z value is significant (>1.96
or <−1.96) [108].

Hypothesis 1 suggests overborrowing mediates the relationship between state owner-
ship and firm R&D expenditure. For the specification of the mediation link, we follow Baron
and Kenny’s (1986) procedure and find that all four steps are fulfilled (Table 3). A mediation
effect exists if the coefficient of the direct path between the independent variable (state
ownership) and the dependent variable (firm R&D intensity) is reduced when the indirect
path via the mediator (overborrowing) is introduced in the model. In Step 4, the coefficient
of state ownership is reduced and still significantly negative at the 1% level, suggesting
a partial mediation role of overborrowing on the firm R&D intensity. The indirect effect
(η1*σ2) the mediating variable overborrowing assumes approximately accounts for 5.12%
of the inherent innovation efficiency loss. It means overborrowing essentially weakens
the innovation capability of Chinese SOEs and would eventually defer their sustainable
innovation. The results of the Sobel test in Table 3 also provide significant evidence of
the existence of an indirect effect (as the Sobel Z values are significant: Z < −1.96) for the
above model.
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Table 3. The causal steps approach of overborrowing’s mediating effect.

Variable
Step 1 Step 2 Step 3 Step 4

R&D_ratio Overloan R&D_ratio R&D_ratio

State −0.620 *** 0.009 *** −0.489 ***
(0.098) (0.002) (0.109)

Governsci 23.921 *** 20.248 *** 20.291 ***
(3.567) (4.039) (4.030)

Stock_incentive 1.492 *** 2.806 *** 2.417 ***
(0.244) (0.371) (0.390)

Independent 1.058 1.234 1.131
(0.765) (0.874) (0.871)

Assign 0.281 *** 0.401 *** 0.335 ***
(0.098) (0.122) (0.123)

Herfindahl_3 −1.550 *** −1.358 *** −1.243 ***
(0.304) (0.353) (0.350)

Politic 0.003
(0.002)

Occupy 0.060
(0.039)

Market −0.004 ***
(0.001)

Financeback 0.010 ***
(0.003)

Overloan −3.637 *** −3.528 ***
(0.644) (0.642)

Constant −3.163 *** 0.030 *** −2.828 *** −2.748 ***
(0.208) (0.011) (0.238) (0.243)

Year yes yes yes yes
Ind yes yes yes yes
Obs. 7638 5658 5628 5619

R-squared 0.452 0.219 0.481 0.483

Sobel Test Coef. Std Err Z p > |Z|
Sobel −0.3000 0.0368 −8.153 <0.001

Notes: Standard errors are in parentheses. *** p < 0.01.

4.3. Political Connections Moderating Mechanism

The specific empirical proxy for the political connection level is the administrative
order of politically connected managers in the firm. By referring to past studies on firm
political connections and based on Chinese administrative-economic governance charac-
teristics [60,109], the chairman or CEO in listed companies is usually nominated by the
larger shareholders and thus has relatively bigger decision-making power on the board,
making their position suitable for testing the speculation of firm political connections.
The information related to this variable was collected from the CSMAR database. The
administrative order divides into eighteen categories according to the administrative level
classification standard of CSMAR (See Appendix B).

The political connections mechanism test is carried out in the form of group regression.
First, the samples are encoded into two groups according to the administrative level of
the firm’s political connection. If a firm’s chairman or general manager has a political
connection at or above the provincial level, it is classified as a “high” administrative level
firm; otherwise, it is classified as a “low” level one. Then, the above causal steps approach
regression is repeated for each group, respectively. From the regression results in Table 4,
overborrowing only passes the mediating effect test in the low political connection level
group. In other words, while the firm is at a lower political level, which corresponds to
much stronger promotion incentives and weaker administrative supervision, the local
government is more inclined to intervene in the firm’s access to bank loans through its
impact on local commercial banks.
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To further test the equality of coefficients between two linear regressions across groups,
the Chow Test [110] is performed. The Chow Test is to determine whether changes occurred
between two regressions. More specifically, step 1 and step 2 are re-regressed with an inclu-
sion of the interaction of independent variable State and moderating variable Dummy_pc
(Dummy_pc equals to one if a firm’s chairman or general manager has a political connec-
tion at or above the provincial level; otherwise, it equals to zero). Step 3 is re-regressed with
an inclusion of the interaction of mediating variable Overloan and moderating variable
Dummy_pc. Step 4 is re-regressed with an inclusion of the above two interactions. If the
test determines that the coefficients of the interaction terms are significantly not equal
to zero, this means there is significant evidence that a heterogeneous effect exists above
and below that administrative break point. Observably, based on the interaction model,
Table 5 Step 2 shows a significant effect of Dummy_pc on the relationship between State
and Overloan (the coefficient of interaction Dummy_pc ∗ State is negative and statistically
significant at the 1% level). Thus, SOEs with a higher level of political connections tend to
restrain the overall level of overborrowing. In particular, Table 5 Step 3 shows a higher level
of political connection inversely moderates the negative effect of overborrowing on R&D
expenditure. In other words, a positive political connection’s moderating role is mainly
reflected in the path of state ownership (X) to firm overborrowing (M).

Table 5. Chow test of political connections’ moderating role.

Variable
Step 1 Step 2 Step 3 Step 4

R&D_ratio Overloan R&D_ratio R&D_ratio

State −0.012 0.012 *** −0.032
(0.140) (0.002) (0.155)

Overloan −2.731 ** −2.661 **
(1.127) (1.134)

Dummy_pc 0.365 *** −0.017 *** 0.049 0.065
(0.083) (0.001) (0.096) (0.098)

Dummy_pc ∗ State −0.720 *** −0.006 ** −0.508 **
(0.182) (0.003) (0.203)

Dummy_pc ∗ Overloan −9.424 *** −9.557 ***
(1.750) (1.782)

Other variables yes yes yes yes
Year yes yes yes yes
Ind yes yes yes yes
Obs. 7638 5658 5628 5619

Adjusted R-squared 0.528 0.388 0.555 0.556
Chow Test p value 0.000 0.000 0.000 0.000

Notes: Standard errors are in parentheses. *** p < 0.01, ** p < 0.05.

4.4. Top Managers’ R&D Functional Experience Moderating Mechanism

The top managers lead the company and have a significant impact on the company’s
financing decisions. As proposed above, the functional experience associated with R&D
is closely related to the innovation decision of managers. R&D functional experience
will provide the directors and top managers with expertise knowledge, increase team
heterogeneity, and reduce shortsightedness, thus promoting the firm’s innovation [69,75].
Therefore, we use the proxy whether the firm’s chairman or general manager has an R&D
background to signify its internal innovation profile. Top managers’ functional background
derives from the management resumes disclosed in the firm’s annual report.

Similarly to the political connection level mechanism, in the examination of hypothesis 3,
the samples are firstly encoded into two groups according to the functional background
of the chairman or general manager. If a firm’s chairman or general manager has a back-
ground in R&D in the past, it is classified as a sample with an R&D background and
marked as “with”. Otherwise, it is classified as a sample without an R&D background and
marked as “without”. Secondly, the causal steps approach regression is repeated for each
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group, respectively. The results (Table 4) preliminarily show that overborrowing only has a
mediating effect between state ownership and R&D expenditure in the group without R&D
backgrounds. It suggests an R&D background helps mitigate the negative impact of SOEs’
overborrowing on R&D investment intensity. This finding reinforces our contention that top
managers’ R&D functional experience plays an important governance role in reducing the
innovation expenditure deficit in SOEs. However, the specific moderating path on which
an R&D background acts needs to be further examined. Similarly, we further run the Chow
test on the above causal regression. Step 1 and step 2 are re-regressed with an inclusion
of the interaction of independent variable State and moderating variable Dummy_rdback
(Dummy_rdback equals to one if a firm’s chairman or general manager has a background
in R&D; otherwise, it equals to zero). Step 3 is re-regressed with an inclusion of the interac-
tion of mediating variable Overloan and moderating variable Dummy_rdback. Step 4 is
re-regressed with an inclusion of both interactions. Table 6 Step 3 shows a significant effect
of Dummy_rdback on the relationship between Overloan and R&D_ratio (the coefficient
of interaction Dummy_rdback ∗ Overloan is positive and statistically significant at the 1%
level). This suggests that Dummy_rdback moderates the relationship between overborrow-
ing (M) and firm R&D expenditure (Y). In other words, managers with R&D functional
experience engage less in moral hazards such as abandoning innovative opportunities
beneficial to firms. Our results, therefore, confirm the role of director human capital in
promoting innovation. This result suggests that Hypothesis 3 is empirically supported.

Table 6. Chow test of R&D experience moderating role.

Variable
Step 1 Step 2 Step 3 Step 4

R&D_ratio Overloan R&D_ratio R&D_ratio

State −0.312 ** 0.030 *** −0.101
(0.144) (0.008) (0.643)

Overloan −2.499 ** −2.425 **
(1.138) (1.139)

Dummy_rdback 4.247 *** −0.007 * 2.229 *** 2.829 ***
(0.158) (0.003) (0.139) (0.345)

Dummy_rdback ∗ State 8.492 *** −0.149 19.370 *
(0.509) (0.099) (10.179)

Dummy_rdback ∗ Overloan 8.183 *** 8.522 ***
(3.095) (3.102)

Other variables yes yes yes yes
Year yes yes yes yes
Ind yes yes yes yes
Obs. 7638 5658 5628 5628

Adjusted R-squared 0.589 0.535 0.662 0.662
Chow Test p value 0.000 0.112 0.000 0.000

Notes: Standard errors are in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

4.5. Robustness Tests

To further validate the results and test their consistency, several robustness checks
were performed. Our robustness test mainly relates to three concerns. Firstly, one concern
exists about the appropriateness of a proxy for R&D investment intensity. Referring to the
method of Kao and Chen (2020) [111], we firstly substitute the R&D investment intensity
with the proportion of R&D expenses in total assets (See Table 7). Secondly, another
concern involves how existing extreme observations may influence the accuracy of our
estimations. Therefore, all continuous variables are once again winsorized by 5% instead of
1% (See Table 8). Thirdly, the last concern relates to improper designation for the omitted
dependent variable. Considering the incompleteness of data, some firms’ R&D investments
maybe not be disclosed and are treated as omitted observations. For a large number of
omitted observations, we cannot distinguish between zeros that represent a true zero
level of R&D activity and zeros that were created by the statistical authorities because
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no figures were recorded in the database. During the previous empirical process, these
omitted observations are made to be zero. However, this designation may lead to an
underestimation of coefficients. Therefore, we exclude these samples and carry out the
regressions again (See Table 9). Overall the results were highly robust to these changes
in specification.

Table 7. Variable Replacement test.

Variable
Step 1 Step 2 Step 3 Step 4

R&D/Assets Overloan R&D/Assets R&D/Assets

State −0.001 ** 0.009 *** 0.0002
(0.001) (0.002) (0.001)

Governsci 0.174 *** 0.151 *** 0.151 ***
(0.016) (0.018) (0.018)

Stock_incentive 0.006 *** 0.004 *** 0.004 ***
(0.001) (0.001) (0.001)

Independent −0.007 * −0.001 −0.002
(0.004) (0.004) (0.004)

Assign 0.001 0.000 0.000
(0.000) (0.001) (0.001)

Herfindahl_3 −0.002 −0.003 −0.003
(0.002) (0.002) (0.002)

Politic 0.003
(0.002)

Occupy 0.060
(0.039)

Market −0.004 ***
(0.001)

Financeback 0.010 ***
(0.003)

Overloan −0.038 *** −0.039 ***
(0.004) (0.004)

Constant −0.016 *** 0.030 *** −0.013 *** −0.013 ***
(0.001) (0.011) (0.001) (0.001)

Year yes yes yes yes
Ind yes yes yes yes
Obs. 6252 5658 4444 4439

R-squared 0.344 0.219 0.367 0.368
Notes: Standard errors are in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1

Additionally, we address endogeneity issues in our analysis by applying an instru-
mental variable approach. Specifically, we analyze whether our mediator variable is
exogenous in model (3). A recent contribution proposes that firm innovation inversely
increases the firm information environment overall, subsequently stimulating firms’ access
to financing [112]. There may exist a problem of mutual cause and effect between firm
overborrowing and the R&D investment intensity. In addition, the Hausman test [113]
for endogeneity also shows that there exists endogeneity in overborrowing. To alleviate
the endogeneity problem, we carry out the 2SLS regression test [114]. We take the mean
of industrial overborrowing as the instrument variable of a firm’s overborrowing. It is
correlated with the firm’s overborrowing, whereas it is unlikely to be affected by the firm’s
R&D investment intensity, thus meeting the basic requirements of correlation and exogene-
ity of instrument variables. The under-identification test (Anderson LM statistic is 903.83,
p value is 0.00) also reflects that the instrument variable is correlated with the endogenous
variable. The weak ID test statistics (Cragg–Donald Wald F is 1075.54) are far beyond the
10% Stock–Yogo weak critical values of 16.38, further rejecting that the instrument is weak.
Our results in Table 10 show that the mediator—overborrowing—does cause firm’s R&D
intensity to drop down significantly.
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Table 8. Winsorize Test (5%).

Variable
Step 1 Step 2 Step 3 Step 4

R&D_ratio Overloan R&D_ratio R&D_ratio

State −0.530 *** 0.009 *** −0.408 ***
(0.075) (0.002) (0.082)

Governsci 18.994 *** 15.41 8 *** 15.373 ***
(2.612) (2.931) (2.922)

Stock_incentive 1.561 *** 2.672 *** 2.340 ***
(0.184) (0.263) (0.275)

Independent 0.811 1.370 * 1.203
(0.698) (0.812) (0.810)

Assign 0.266 *** 0.348 *** 0.293 ***
(0.071) (0.086) (0.087)

Herfindahl_3 −0.904 *** −0.799 ** −0.666 **
(0.279) (0.316) (0.316)

Politic 0.003
(0.002)

Occupy 0.086 *
(0.050)

Market −0.003 ***
(0.001)

Financeback 0.009 ***
(0.002)

Overloan −4.315 *** −4.183 ***
(0.625) (0.624)

Constant −2.928 *** 0.023 *** −2.664 *** −2.598 ***
(0.191) (0.008) (0.217) (0.220)

Year yes yes yes yes
Ind yes yes yes yes
Obs. 7638 5658 5628 5619

R-squared 0.527 0.226 0.558 0.560
Notes: Standard errors are in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

Table 9. Eliminating the default sample of R&D investment intensity.

Variable
Step 1 Step 2 Step 3 Step 4

R&D_ratio Overloan R&D_ratio R&D_ratio

State −0.722 *** 0.015 *** −0.535 ***
(0.132) (0.002) (0.151)

Governsci 23.708 *** 22.581 *** 22.369 ***
(4.480) (5.268) (5.251)

Stock_incentive 1.041 *** 2.303 *** 1.899 ***
(0.267) (0.396) (0.422)

Independent 1.808 * 1.786 1.797
(0.944) (1.122) (1.120)

Assign 0.273 ** 0.417 *** 0.354 **
(0.113) (0.146) (0.146)

Herfindahl_3 −2.793 *** −2.798 *** −2.660 ***
(0.412) (0.505) (0.500)

Politic 0.002
(0.002)

Occupy 0.054
(0.044)

Market −0.002 *
(0.001)

Financeback 0.006 **
(0.003)

Overloan −3.763 *** −3.382 ***
(1.050) (1.053)

Constant −3.633 *** 0.039 *** −3.222 *** −3.167 ***
(0.269) (0.011) (0.304) (0.314)

Year yes yes yes yes
Ind yes yes yes yes
Obs. 6184 4416 4396 4391

R-squared 0.383 0.156 0.405 0.408
Notes: Standard errors are in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 10. 2 SLS Regression Results.

Variables

2SLS-Stage1 2SLS-Stage2

Overloan R&D_ratio

Step 3 Step 4 Step 3 Step 4

State 0.00312 * −0.500 ***
(0.00178) (0.172)

Governsci −0.299 *** −0.296 *** 26.71 *** 26.58 ***
(0.0528) (0.0528) (5.177) (5.105)

Stock_incentive −0.0286 *** −0.0258 *** 4.018 *** 3.655 ***
(0.00443) (0.00469) (0.456) (0.464)

Independent 0.0359 *** 0.0365 *** 6.045 *** 5.842 ***
(0.0133) (0.0133) (1.284) (1.267)

Assign −0.00259 −0.00196 0.505 *** 0.433 ***
(0.00166) (0.00169) (0.161) (0.161)

Herfindahl_3 0.00529 0.00391 −2.609 *** −2.434 ***
(0.00640) (0.00644) (0.621) (0.615)

IV2 0.965 *** 0.952 ***
(0.0280) (0.0290)

Overloan −60.30 *** −58.00 ***
(2.796) (2.902)

Constant −0.00423 *** −0.00425 *** −0.0377 −0.0215
(0.000741) (0.000741) (0.0719) (0.0710)

Observations 5628 5619 5628 5619
R-squared 0.232 0.233
IV F-stat 1192 1076
Durbin p 0.000 0.000

Under-identification test
Anderson LM statistic 903.83

λ2(1) p value 0.00

Weak identification test
Cragg-Donald Wald F statistic 1075.55

Stock-Yogo weak ID test critical value (10%) 16.38

Notes: Standard errors in parentheses. *** p < 0.01, * p < 0.1.

5. Discussion

The relationship between bank credit and firm innovation has perplexed scholars for
a long time. Shahzad et al. (2021) found evidence of an inverted U-shaped relationship
between debt financing and corporate innovation, which implies that firms undertaking
excessive debts over an optimum debt point may be detrimental to firm innovation [42]. In
this study, we refine Shahzad et al. (2021)’s work by identifying and measuring the amount
of SOEs overborrowing under China’s administrative-economic governance mode. We
provide an explanation for SOEs insufficient R&D expenditure, taking into account the
corporate governance in transition economies.

More specifically, the indulgence effect of overborrowing urges top managers in SOEs
to give up valuable R&D investment opportunities and choose a relatively “safe” policy,
lowering R&D expenditure. According to our estimates, SOEs’ indulgence effect reduces
firm R&D investment intensity by about 3.18 percentage points. Despite the indulgence
effect in SOEs, we find higher level political connections and R&D functional experience
help mitigate the risk aversion of managers. As shown in the moderating analysis, the
improvement in monitoring associated with a higher level of political connections can effi-
ciently reduce the overall overborrowing and alleviate the adverse effects of overborrowing.
In addition, managers with relevant R&D functional experience can also make up for the
disadvantages of SOEs’ overborrowing, highlighting that managers’ specific intellectual
capital might be a priority in the corporate governance reform of SOEs.

Our findings contribute to a growing empirical literature on a firm’s corporate gover-
nance in the following ways. Firstly, they expand the understanding of the debt governance
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role for innovation in transition economies. Existing studies draw inconsistent conclusions
about debt’s role in firms’ innovation [42,115]. Focusing on the interplay of internal and
external governance under administrative-economic governance, we reveal and examine
the potential governance mechanism of overborrowing between a firm’s state ownership
and R&D expenditure. Our research further provides one possible explanation of a firm’s
innovation investment insufficiency. Secondly, it contributes to the present studies on
government intervention and its economic consequences. In addition to the problem of
overinvestment documented within the extant literature [116,117], our study demonstrates
an excessive debt channel through which government intervention has a significantly
negative impact on firm innovation.

Our research, therefore, has some practical implications for SOEs to improve innova-
tion by increasing the proportion of technological managers or directors and giving them
more power on technical strategy and discretion on R&D spending. For example, SOEs can
set a technology committee at the board level. As a counterpart, local firms need to further
improve internal monitoring on the politically connected directors to better reduce the
agency costs. The promotion assessment for local SOEs’ officials should be comprehensive
and sustainability-oriented. In addition, during promoting the innovation of SOEs, the
reform of external governance (such as the board diversity and ownership diversification
of banks) is also indispensable. In other words, restricting ineffectual intervention in fi-
nancial institutions can help optimize R&D resource allocation, thereby improving firm
innovation capacity.

This study could be viewed as a preliminary step in a comprehensive evaluation of
how overborrowing affects the innovation of SOEs. It is indeed a preliminary research
because our methodology directly estimates the firm’s overborrowing by the residual of
the OLS regression model. Alternative strategies of estimating the overborrowing of firms,
either by focusing on the counter-cyclical character of discretional fiscal policy made by the
government, or by directly calculating the firm’s position changes in commercial banks,
would be highly complementary to this approach. In addition, except for overborrowing
between SOEs and non-SOEs, whether and to what extent the overborrowing among SOEs
and other types of firms (Privately Owned Enterprises, Collectively Owned Enterprises and
Foreign-Invested Enterprises) influences firms’ innovation still needs careful investigation
and examination, which will allow a more efficient use of the available innovation resources
across different types of firms.
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Appendix A

Table A1. Descriptive statistics of variables.

Variable
Total Sample SOEs Non-SOEs t-Test

Diff = Mean (SOEs)-Mean
(Non-SOEs)N Mean St. Dev N Mean St. Dev N Mean St. Dev

Loan 18,822 0.04 0.08 6511 0.07 0.10 12,311 0.03 0.06 34.31
Overloan 6907 0.05 0.06 2335 0.07 0.08 4572 0.04 0.05 18.98

State 18,822 0.35 0.48 - - - - - - -
Cash 18,822 0.18 0.13 6511 0.16 0.12 12,311 0.19 0.14 −15.71
Size 18,822 22.1 1.33 6511 22.81 1.43 12,311 21.75 1.11 56.36
Lev 18,822 0.42 0.27 6511 0.51 0.20 12,311 0.37 0.20 45.07

Liquid 18,822 0.22 0.17 6511 0.26 0.20 12,311 0.19 0.14 30.71
ZJ 18,822 0.04 0.06 6511 0.05 0.07 12,311 0.04 0.06 8.72

Roe 18,762 0.06 0.37 6481 0.05 0.24 12,281 0.07 0.42 −2.65
Growth 17,865 8.08 1007.21 6429 21.34 1678.81 11,436 0.63 18.66 1.32

Top1 18,822 0.35 0.15 6511 0.40 0.15 12,311 0.32 0.14 33.03
Herfindahl_3 18,822 0.16 0.12 6511 0.20 0.13 12,311 0.14 0.10 30.19

R&D _ratio 18,822 3.56 4.20 6511 1.99 3.02 12,311 4.39 4.49 −25.70
Governsci 15,553 0.03 0.01 - - - - - - -

Independent 18,820 0.38 0.05 6510 0.37 0.05 12,310 0.38 0.05 −7.11
Assign 18,609 0.28 0.45 6383 0.10 0.30 12,226 0.37 0.48 −41.51

Stock_incentive 18,822 0.11 0.18 6511 0.0038 0.02 12,311 0.17 0.20 −66.62
Politic 15,590 0.19 0.40 5553 0.16 0.36 10,037 0.21 0.41 −8.38
Layer * 4588 5.62 3.24 1372 5.90 3.21 3137 5.46 3.22 4.22
Occupy 18,822 0.02 0.02 6511 0.02 0.02 12,311 0.02 0.02 1.95
Market 15,553 5.80 0.84 5551 5.53 0.81 10,002 5.95 0.82 −30.88

Financeback 12,311 0.10 0.30 6511 0.08 0.27 12,311 0.10 0.30 −3.42

* Here, we only count the companies whose chairman of the board or general manager has political connection
and its administrative level can be identified.

Table A2. Yearly descriptive statistics of overborrowing.

Year N Mean St. Dev P1 P99

2012 780 0.0547 0.0718 0.0003 0.3373
2013 857 0.0547 0.0715 0.0006 0.3453
2014 936 0.0497 0.0657 0.0006 0.3011
2015 970 0.0481 0.0615 0.0005 0.2754
2016 1021 0.0475 0.0640 0.0004 0.3064
2017 1103 0.0463 0.0595 0.0006 0.2959
2018 1240 0.0441 0.0578 0.0004 0.2784

Table A3. Variance inflation factors of variables.

Mode 1 Model 2 Model 3

Variable VIF Variable VIF Variable VIF

Cashit−1 1.49 State 1.44 State 1.61
Sizeit−1 1.71 Politic 1.04 Overloan 1.30
Levit−1 1.83 Occupy 1.12 Governsci 1.17

Liquidit−1 1.82 Market 1.21 Stock_incentive 1.42
ZJit−1 1.15 Financeback 1.05 Independent 1.05

Roeit−1 1.04 Assign 1.14
Growthit−1 1.01 Herfindahl_3 1.15

Top1it−1 13.13
Herfindahl_3it−1 13.62

Mean VIF 2.60 Mean VIF 2.56 Mean VIF 2.54
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Appendix B

According to the administrative level classification standard of CSMAR database, the
political connections order of top managers is encoded into eighteen categories from top
level to the lowest level. If the board chair or general manager currently or previously is
a member of the government and the Chinese People’s Political Consultative Conference
(CPPCC), his or her political connection order is marked as follows: 01 indicates national
leader, 02 indicates sub-national leader, 03 indicates provincial-ministerial level, 04 indicates
sub-provincial level, 05 indicates bureau-director level, 06 indicates deputy-bureau-director
level, 07 indicates division-head level, 08 indicates deputy-division-head level, 09 indicates
section-head level, 10 indicates deputy-section-head level, 11 indicates inspector level,
12 indicates deputy-inspector level, 13 indicates investigator level, 14 indicates deputy-
investigator level, 15 indicates section-chief level, 16 indicates deputy-section-chief level,
17 indicates staff member level, 18 indicates clerk level, and 98 means unable to identify the
administrative level. In addition, if the board chair or general manager is a representative
of the National People’s Congress or the Party, 01 indicates the country level, 03 indicates
the provincial level, 05 represents the municipal level, 07 indicates the county level, and
09 indicates the town level.
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Abstract: Social responsibility performance and innovation investment are two important aspects of
corporate strategy, and there is no consensus as to whether they are competing or complementary
goals in an enterprise. Using propensity score-matching, ordinary least squares, and quantile
regression, the study shows that the voluntary disclosure of social responsibility by enterprises will
increase innovation investment. In other words, corporate social responsibility has a significant
positive impact on innovation and investment; however, with the increase in enterprise innovation
investment, this impact gradually weakens.

Keywords: corporate social responsibility; innovation input; tendency score-matching; quantile
regression

1. Introduction

Innovation-driven development strategies have become the guiding principle of busi-
ness enterprises in many areas of China. For the business community, striving to turn
technological innovation into a new driver for sustainable development is an important
strategic option for firms wishing to gain a competitive advantage [1,2]. At the same time,
the academic community has also conducted in-depth discussions on enterprise innovation
investment. In general, such research mainly revolves around two main lines: one is the
relationship between innovation investment and firm performance, and most existing
studies have reached a relatively consistent conclusion on this, believing that the two
have a positive relationship [3]; the second concerns the influencing factors of enterprise
innovation investment [4], regarding which scholars have carried out exploratory analyses
from different perspectives. For example, Paik and Woo (2017) [5] focused on the impact of
a company’s venture capital, founder’s responsibilities, etc. on R&D investment strategies,
while Pan et al. (2021) [6] discussed the heterogeneous impacts of carbon dioxide emission
reduction policies on innovation investment, from the perspective of corporate ownership.

Meanwhile, corporate social responsibility (CSR) and corporate performance also
garnered significant attention. In their seminal work on CSR, McWilliams and Siegel
(2000) [7] found that the omission of innovation input variables was an important reason for
the inconsistencies between CSR and corporate performance in the existing literature; they
revealed a possible positive relationship between CSR and innovation investment, from
the perspective of corporate strategy theory. Since then, some scholars have emphasized
the potentially positive role of CSR in stimulating corporate product innovation [8], but
they have yet to conduct an empirical analysis of the relationship between the two. In
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recent years, some empirical studies have emerged, but there is still no consensus on the
relationship between corporate social responsibility and innovation investment [9–12].

For example, Gallego-Álvarez et al. (2011) [13] conducted a two-way discussion on
CSR and innovation investment, based on the resource-based theory, and found that these
two types of corporate decision-making showed a negative relationship. Subsequently,
Bocquet et al. (2013) [14] used a questionnaire method to investigate Luxembourg compa-
nies; they divided CSR into its strategic and responsive dimensions to test their respective
relationships with research and development (R&D) innovation. The results show that the
performance of corporate strategic social responsibility has a positive impact on the inno-
vation of products and processes, while responsive social responsibility hinders the R&D
of enterprises. Bocquet et al. (2019) [14] further showed that implementing strategic CSR
via nationality diversity led to technological innovations among small- and medium-sized
enterprises. Luo and Du (2015) [15] enabled an enterprise to enhance its relationship with
its stakeholders; this relationship helped facilitate the exchange of knowledge between the
two parties, which led to further R&D investment and stronger innovation.

The inconsistent findings in past empirical research studies may be due to the macroe-
conomic conditions and other factors of the countries of the enterprises studied, as well as
model selection. Most studies have been conducted on enterprises outside China [13,16,17].
In contrast, the empirical literature on the direct role of CSR regarding innovation in-
vestment in China is relatively rare, and most of the CSR indicators in similar studies
use individually selected financial indicators, which lack the necessary persuasiveness
and universality. On the other hand, from a practical point of view, enterprises need to
obtain various factors of production from society; therefore, establishing explicit or im-
plicit contracts with resource providers (stakeholders) is inevitable, besides meeting the
consumers’ expectations [18–20]. In order to obtain continuous support from stakeholders
and consumers, enterprises must strive to meet their demands for product and service
quality and for corporate engagement in social and environmental causes [21–23]. At the
same time, increasing the intensity of innovation investment, enhancing the product or
service quality, improving enterprise competitiveness, and obtaining the recognition of
consumers are the ultimate goals for the existence and growth of enterprises [24,25]. There-
fore, social responsibility and innovation investment are important parts of the strategic
framework of enterprises [26]; in light of their limited resources and financial constraints,
enterprises must balance their decisions between pursuing CSR, to foster good will and
attract external support, and focusing on research and development to enhance the enter-
prise’s competitiveness. Should an enterprise rely on a social responsibility strategy via the
active fulfillment of social responsibility, in exchange for stakeholders’ support, and then
create a harmonious environment for enterprise development? Alternatively, should an
enterprise rely on a high-risk, high-reward innovation-driven strategy to foster product
competitiveness? Should it pursue both social responsibility and innovation?

In view of the current theoretical research background and the empirical questions
of current enterprise practice, this paper first uses the propensity score-matching method
to test the impact of the voluntary disclosure of social responsibility information on in-
novation investment because “voluntary disclosure” is a decision-making arrangement
of enterprises that is based on certain factors, rather than the result of random behavior.
The use of ordinary regression methods is prone to a resulting bias, while the propensity
score-matching method can be solved effectively, based on the “counterfactual” research
framework. In addition, regarding the sample of “voluntary disclosure” and taking the
relatively authoritative Runling Social Responsibility Rating index as the proxy variable of
corporate social responsibility, this paper uses the ordinary least squares (OLS) method and
the quantile regression model to explore the impact of social responsibility performance
on innovation investment. The OLS model is limited to examining the impact of CSR
performance on the mean value of innovation input, while the quantile model can further
analyze the marginal effect of social responsibility performance at the main quantiles of
innovation input. In summary, the improvement of research methods may be beneficial
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for discussion of the relationship between CSR and innovation input so as to facilitate the
conclusion of more accurate and reliable research conclusions, in order to bring useful
enlightenment to strategic decisions on topics such as corporate social responsibility and
innovation investment.

2. Theoretical Analysis and Hypothesis

2.1. Voluntary Release of a Social Responsibility Report and Corporate Social Responsibility

Since the middle and late 1970s, Western enterprises have reported information such
as employee development and corporate environmental initiatives, in addition to disclosing
their financial situation, showing the rudiments of enterprises publishing social responsibil-
ity information. Guthrie and Parker (1989) [27] wrote that in the early 1980s, the Australian
Broken Hill Proprietary Company not only disclosed its financial data but also information
on employee development and community involvement in its annual report; it began to
pay attention to the performance of corporate social responsibility. Due to the sluggish
development of China’s capital market, an imperfect market mechanism, the non-standard
supervision system during the economic transition period, and the general lack of public
awareness of CSR, all sectors of society had mostly ignored the disclosure of social respon-
sibility information for many years [28,29]. At the turn of the century, however, China’s
business and academic circles began to pay attention to this issue. The Shenzhen Stock
Exchange, Shanghai Stock Exchange, state-owned Assets Supervision and Administration
Commission of the State Council (SASAC), and other government departments have suc-
cessively given more specific guidance and suggestions on the disclosure content, form,
and mechanism of CSR reports. Since then, increasingly more publicly listed companies
have begun to pay attention to the disclosure of social responsibility information.

At present, social responsibility reports have become a link between enterprises and
stakeholders and are also a comprehensive embodiment of CSR [30]. the releases of social
responsibility, especially voluntary releases, can show the outside world the efforts made by
enterprises in social causes, and highlight to stakeholders the responsibility of enterprises
and the enterprise’s intent to contribute to societal goals. At the same time, studies have
shown that the disclosure of information such as social responsibility (environmental
responsibility) represents the degree of fulfillment of the corresponding responsibilities of
enterprises [31].

2.2. CSR and Innovation Input, according to the Viewpoint of Stakeholder Theory

According to stakeholder theory, enterprises must not only assume responsibility to
internal stakeholders such as shareholders and employees but also fulfill their responsi-
bilities to external stakeholders, such as consumers, suppliers, creditors, governments,
communities, and the general public. The demand for responsibility from internal and
external stakeholders constitutes internal pressure for enterprises to increase their invest-
ment in innovation. Specifically, this includes the care taken by enterprises to support their
employees by creating a safe and tidy working environment and a comfortable working at-
mosphere [32,33]; however, taking responsibility for shareholders, creditors, and suppliers
means that enterprises must continue to enhance their competitiveness and profitability
as a necessary assurance of stakeholders’ interests. This responsibility to the government,
the community, and the general public requires enterprises to adopt new, environmentally
friendly, and cleaner production operations, and to continuously improve in terms of
reducing pollution emissions and strengthening waste recycling. In a market with intense
competition, this is necessary in order to avoid consumers “voting with their feet” [34].

In other words, CSR is instrumental in fostering and strengthening the relationships
between firms and their stakeholders, and such strong relationships, in turn, enable firms to
leverage the pool of external knowledge among their stakeholder networks, including their
customers. In fact, consumers are the direct audience of enterprise products or services;
their perceptions and expectations of products could influence the outcomes of a firm’s
performance [35]. For example, a consumer’s “warmth and perceptions” about a firm are
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influenced by the firm’s CSR efforts and initiatives [35]. A firm’s CSR efforts help personify
the image of the firm, draw consumers toward the products or services, and even identify
with the firm’s CSR positions [35,36]. Consumer feedback and insights are conducive
to enterprise innovation as they convey information on market preferences, trends, and
potential needs [37]. Possessing external market knowledge and information is key to
broadening the firm’s knowledge base and supporting new product development [15].

In addition, they will also actively explore the development and supply of new mate-
rials, such as for energy conservation and environmental protection, and even participate
in early product design in enterprises. The government and the public can express their
own demands to the enterprise before a product is launched, to avoid an embarrassing
situation regarding complaints after the product has been launched. The biggest reward to
the employees of an enterprise is mainly reflected in the sense of ownership [32,33] and
high enthusiasm for participating in product development and process updates. The above
favorable conditions will induce enterprises to carry out and strengthen their innovation
activities. Furthermore, the network of shareholders and creditors may not only help
enterprises via knowledge and information-sharing but also provide necessary financial
support for enterprises to develop and innovate [15,35].

Additionally, the fulfillment of social responsibility can help enterprises to burnish
their images and generate goodwill. As an important intangible asset of an enterprise,
reputation takes a long time to build, but it is very easily ruined and can be lost in a short
time due to “careless moves” [38]. Based on this finding, companies with excellent social
responsibility performance can send a positive message to the market and are more likely
to attract potential consumers. The favor of the market has become an inexhaustible driving
force for enterprises wishing to maintain this virtuous circle and competitive advantage,
which is conducive to encouraging enterprises to continue to innovate and produce more
high-quality and inexpensive products. The promotion of the R&D innovation of enter-
prises has also become an important path for CSR to create business value [39]. Based on
the above analysis, this study examines the following hypotheses:

H1: Compared with enterprises that do not publish social responsibility reports, enterprises that
voluntarily publish them make a greater investment in innovation.

H2: For companies that voluntarily disclose their social responsibility reports, the more active the
social responsibility performance, the higher the investment in innovation.

The resource-based theory points out that fulfilling social responsibilities and imple-
menting innovative activities are the key options for enterprises to achieve differentiated
operations. Companies can focus their limited resources on social responsibility, or they
can focus on R&D innovation or other channels. For enterprises with high investment
in innovation and more successful R&D activities, the high-quality products (services)
that they provide to the market give them a competitive edge over their competitors in
the same industry. According to the empirical evidence presented by Hull and Rothen-
burg (2007) [27], the impact of social responsibility performance on the performance of
innovation-active enterprises is weaker than on those with low innovation levels. Following
the resource-based theory, the following hypothesis is formulated:

H3a: Based on the resource-based view, with the increase in innovation investment, the impact of
social responsibility performance on an enterprise’s innovation investment gradually weakens.

That means that if H3a were true, one would expect the effect of social responsibility
performance on innovation investment to be smaller for enterprises with low innovation
investments, and larger for those enterprises with high innovation investments.

Conversely, the knowledge-based theory and organizational learning theory give a
diametrically opposite view. From the perspective of knowledge-learning processes, such
as enterprise knowledge acquisition, identification, absorption, and transformation, we can
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explain the driving effect of innovation investment intensity on enterprise learning ability.
Because of investment activity that promotes technological progress [40], enterprises will
accumulate successful experience and cultivate the necessary R&D skills and innovation
awareness via this kind of practice. Even if the innovative project fails, companies can
learn from it to avoid similar mistakes in subsequent R&D innovations. This means that
innovation activities improve the learning ability of enterprises. Cohen and Levinthal
(1990) [41] pointed out that enterprises with high R&D investment are more likely to
absorb and utilize external knowledge because they have certain technical reserves and
knowledge reserves. Social responsibility provides opportunities for companies to carry
out innovative activities [42]. High-innovation enterprises are more capable of acquiring
and identifying constructive ideas from stakeholders and putting them into practice in
research and development than those with low innovation inputs. Based on the above
analysis, the following hypothesis is proposed:

H3b: According to the knowledge-based view, the impact of social responsibility performance on an
enterprise’s innovation investment increases with the level of innovation investment.

That means that the higher the level of innovation investment, the larger the effect
is of social responsibility performance on innovation investment. The knowledge-based
hypothesis is the opposite of the resourced-based hypothesis, H3a.

3. Research Design

3.1. Propensity Score-Matching Model

In order to test the impact of CSR information disclosure on innovation input, tra-
ditional regression methods usually face two limitations in solving this problem. First,
they can only show that information disclosure is correlated with innovation input, but
there is not sufficient reason to prove that the former has a leading effect on the intensity
change of the latter. More importantly, the decision of enterprises to voluntarily disclose
social responsibility information is affected by many factors, such as enterprise size, the
asset–liability ratio, and organizational redundancy, which means that whether enterprises
voluntarily disclose social responsibility information is not a random event. Under such
circumstances, traditional methods may lead to biased estimation results due to sample
selection bias and may even confound the evaluation of the information disclosure effect.

Propensity score matching (PSM), proposed by Rosenbaum and Rubin (1985) [43], is a
classic counterfactual research model that is often used to measure the consequences of a
given policy or event. The PSM model can transform multiple variables that affect CSR
information disclosure and innovation input into one-dimensional conditional probability
values that are treated, in short, this model can combine multiple dimensions to form a
score; it can then match each voluntary disclosure enterprise (treatment group) with the
closest probability score of the non-disclosure sample (control group). Therefore, except for
the difference in the disclosure of responsible information, the two groups of samples have
similar characteristics in other aspects, so the difference in innovation input between the
samples can be attributed to the disclosure of responsible information. Therefore, PSM is a
causality measurement method that can mitigate the effect of the non-random distribution
of samples and is suitable for measuring the impact of voluntary CSR announcements on
innovation input. Following the relevant studies [44,45], the PSM model is divided into the
following main steps:

(1) The main factors affecting the voluntary posting of social responsibility announce-
ments are selected as the covariates of sample-matching between the voluntary group and
the unpublished group.

(2) A Logit model was used to reduce the selected multidimensional covariates into
one dimension, that is, the probability value of “voluntary release of social responsibility
report (volun)”, depicted as:

Pscore(Z) = P(Z) = Pr[volun = 1|Z] = E[volun|Z]. (1)
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In Formula (1), Z represents the covariates affecting whether the enterprise releases its
social responsibility report voluntarily, and Pscore(Z) represents the tendency score value
if the enterprise releases the social responsibility report voluntarily.

(3) We calculate the probability value of the social responsibility report being released
voluntarily by each enterprise, select an appropriate matching method for the samples of
the treatment group, and form a new control group with successfully matched samples
from the original control group.

(4) After passing the common support test and the balance test, the average processing
effect of releasing a social responsibility report on innovation input was calculated (the
average effect of treatment on the treated ATT):

ATT = E[RD1i − RD0i|voluni = 1]
= E{E[RD1i − RD0i|voluni = 1, P(Zi)]}
= E{E[RD1i|voluni = 1, P(Zi)]− E[RD0i|voluni = 0, P(Zi)]|voluni = 1}

(2)

where RD1i and RD0i, respectively, refer to the innovation input level of enterprises that
voluntarily release a social responsibility announcement and those that do not release a
social responsibility announcement.

3.2. Quantile Regression Model

In order to explore the impact of CSR performance on innovation input, and to further
examine the change in the effect intensity of this relationship at the different levels of
the dependent variable, quantile regression is necessary because the traditional ordinary
least squares (OLS) method analyzes only the influence of independent variables on the
conditional expectation of the dependent variable. When facing more complex relational
measures, the mean regression method shows obvious deficiencies. In addition, given the
data distribution of the dependent variable, the estimation results of ordinary least squares
will be meaningless if thick tails and heteroscedasticity violate the basic OLS assumptions.
Conversely, quantile regression (QR) combines the traditional regression method with the
conditional quantile. This model is an extension and expansion of traditional regression.
It selects different quantiles between (0,1) to fit the specific linear relationship of the
explanatory variables. Used to measure the marginal effect of the explanatory variable on a
particular quantile of the dependent variable, quantile regression thus helps to estimate
the underlying relationship between the two variables more fully. Moreover, unlike OLS
regression, quantile regression does not need to satisfy the normal distribution assumption
of the residual in the conditional quantiles. Quantile regression allows the use of local
information to explore the entire distribution of the dependent variable function [46,47],
thereby allowing us to observe the varying effects of corporate social responsibility on
innovation input at different sub-points.

The basic model of quantile regression is as follows:

Quantilep(Y
∣∣X) = X′β(p), (3)

where Y and X represent the dependent variable and a vector of explanatory variables,
respectively, p represents the quantile level, β represents the vector of regression coeffi-
cients. The regression coefficients at different quantiles can be estimated by minimizing the
absolute deviation [48].

3.3. Sample Selection

In view of the fact that manufacturing enterprises and information transmission,
software, and information technology service enterprises (referred to as the information
industry) belong to technology-intensive industries that tend to place high importance on
R&D activities, this paper takes the manufacturing and information listed by companies
in Shanghai and Shenzhen A-share markets in 2014 as the primary sample. To mitigate
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the lag of the effect of independent variables on R&D investment, this paper defines the
measurement of the independent variable as 2013.

The enterprises in these two industries that voluntarily release their social responsibil-
ity reports are defined as the voluntary group (processing group), while the enterprises
that do not release their social responsibility reports are classified as the non-release group
(control group). ST stocks are the “specially treated” stocks of companies with abnormal fi-
nancial or other conditions. On 22 April 1998, the Shanghai and Shenzhen Stock Exchanges
announced that they would carry out special treatment on the stock trading of these compa-
nies. After deleting the ST stock class and missing data, a total of 1912 sample observations
were obtained, including 186 observations of the voluntary group and 1726 observations of
the control group.

3.4. Description of Variables

Following Chen and Tang (2012) [4], the natural logarithm of enterprise innovation
expenditure is used to represent the dependent variable innovation input.

The voluntary release of social responsibility reports is a dummy variable, where
CSR = 1 for enterprises that voluntarily release social responsibility reports and CSR = 0 for
enterprises that do not release social responsibility reports. The CSR score of the Runling
Global Rating Agency was used as a proxy variable for the CSR performance of enterprises
that voluntarily issued CSR reports.

Using the method of Caliendo and Kopeinig (2008) [44], this paper selects those
variables that simultaneously affect the voluntary release of CSR reports, along with the
innovation input of enterprises for matching. Referring to similar studies [49,50], variables
such as financial leverage, enterprise size, enterprise age, ownership attributes, operating
performance, enterprise growth, organizational redundancy, ownership concentration, free-
cash-flow level, and industry were selected as the screening basis. Following the example
of Lian et al. (2011) [51], “voluntary release of social responsibility report” is taken as the
dependent variable of the logit model, and the combination of variables with the highest
quasi-R2 and the area under the receiver operating characteristic (ROC) curve, or the area
under the ROC, is selected as the covariate of the propensity score-matching model. See
Table 1 for details of the covariates, outcome variables, and explanatory variables.

Table 1. Variable descriptions.

Variable Type Variables Variable Description
Incorporated

into the Model

Outcome Variable Innovation Input Natural logarithm of
innovation expenditure

Research Variable
Voluntary social

responsibility
announcement

Enterprises that voluntarily
disclose social responsibility

are assigned a value of 1, while
those that do not disclose
social responsibility are

assigned a value of 0
Social Responsibility

Performance
Runling Global Social

Responsibility Rating Index
Covariates Financial Leverage Asset–liability ratio Yes

Enterprise Scale Natural log of the number
of employees Yes

Enterprise Age
Difference between the current

year and the establishment
year of the enterprise

Yes

State-owned

If the enterprise is a
state-owned enterprise, the

value is set to 1; otherwise, the
value is 0

Yes
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Table 1. Cont.

Variable Type Variables Variable Description
Incorporated

into the Model

Operating
Performance Rate of return on total assets Yes

Enterprise Growth The growth rate of enterprise
operating income Yes

Organizational
Redundancy

Ratio of current assets to
current liabilities Yes

Shareholding
Concentration

The largest shareholder
shareholding ratio No

Free Cash Flow Ratio of free cash flow to
operating income No

Sector Type
The value is 1 for the

manufacturing enterprise and
0 for the information enterprise

No

4. Empirical Results

4.1. Propensity Score-Matching Hypothesis Test and Empirical Results
4.1.1. Matching Effect Test of the Voluntary Group and Control Group

Two preconditions must be satisfied for the empirical test when using the propensity
value-matching method: the common support hypothesis and the balance hypothesis. In
this paper, the nonparametric K-density distribution method was used to describe the
propensity distribution of the voluntary group and the control group. Figure 1 shows the
kernel density distributions of the propensity scores of the matching voluntary group and
control group before and after the match. Before matching, the control group (dashed line)
has the highest frequency, around a propensity score of 0.06, and the mode of the voluntary
groups’ propensity score (solid line) is about 0.12. The gap between the two density curves
suggests a significant difference between the groups. After matching, in Figure 1, the two
density distributions moved significantly closer to each other, indicating that the matching
process to alleviate the differences in the two groups has relatively ideal match results.

Figure 1. Propensity score before and after matching.

In addition, after calculating the propensity scores of enterprises to release social
responsibility reports voluntarily, it is necessary to further examine the post-matching
distribution of each covariate of the two groups of samples. Only when the propensity
distribution of the voluntary group and the control group is balanced and there is no
systematic difference can the externality of “voluntary release of social responsibility” be
addressed. The statistical method of a T-distribution test (bilateral) was used to compare
the inter-group differences of sample covariates between the two groups, before and after
matching, so as to evaluate the balance effect of matching. Table 2 shows the results
of the balance test; the absolute deviation of financial leverage, enterprise age, business
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performance, enterprise growth, organizational redundancy, and other variables after
matching is less than 5%, and there is no statistical significance between the voluntary
group and the control group. There were significant differences between the voluntary
group and the control group before pairing, and the deviations were reduced to 8.8% and
10.7%, respectively, after treatment; there were no significant differences between the two
groups. According to Rosenbaum and Rubin (1985) [43], matching can be considered
effective if the absolute deviation is less than 20%.

Table 2. The covariate balance test.

Variable Matching
Voluntary

Mean
Control
Mean

Bias % T Value p-Value

Financial
Leverage

Before 0.393 0.385 3.7 0.49 0.623
After 0.393 0.388 1.9 0.18 0.855

Enterprise Scale Before 7.873 7.192 67.1 8.45 0.000
After 7.859 7.769 8.8 0.84 0.400

Enterprise Age Before 16.720 15.131 34.9 4.24 0.000
After 16.719 16.491 5.0 0.48 0.632

State-owned
Before 0.376 0.148 53.6 7.98 0.000
After 0.373 0.327 10.7 0.92 0.359

Operating
Performance

Before 4.815 7.403 −33.8 −3.67 0.000
After 4.837 4.917 −1.1 −0.12 0.905

Enterprise Growth Before 0.159 0.158 0.1 0.02 0.987
After 0.160 0.163 −0.6 −0.04 0.967

Organizational
Redundancy

Before 3.415 3.111 4.5 0.72 0.471
After 3.429 3.283 2.1 0.18 0.857

4.1.2. Matching Results Analysis of the Voluntary Group and the Control Group

In this paper, the kernel matching method is used to explore the average processing
effect of voluntary CSR reporting; the corresponding T value is reported in Table 3. The
pre-matching effect is about 0.624, which decreases to 0.237 after matching, indicating that
the OLS model may lead to a high estimation coefficient due to endogeneity, while the
PSM method makes the results more accurate because it addresses the problem of sample
self-selection. In addition, the ATT values of a pair of two-nearest-neighbor matching and
radius (caliper) matching robustness test change slightly.

Table 3. The treatment effect of a voluntary social responsibility announcement.

Matching Method Matching
Voluntary

Group
Treatment

Group
ATT T Value

Nuclear Match
Before 17.889 17.265 0.624 *** 6.20
After 17.869 17.633 0.237 ** 2.23

A Pair of Two
Nearest Neighbors

Before 17.889 17.265 0.624 *** 6.20
After 17.869 17.640 0.230 * 1.78

Radius (caliper)
Matching

Before 17.889 17.265 0.624 *** 6.20
After 17.869 17.621 0.248 ** 2.34

Note: *** represents p < 0.01; ** represents p < 0.05; * represents p < 0.1.

4.2. The Empirical Test of Social Responsibility Performance and Innovation Investment

Table 4 reports the mean value, standard deviation, and correlation coefficient of each
variable. In the correlation between the two variables, CSR performance is significantly
positively correlated with innovation input (ρ = 0.312, p < 0.01), which preliminarily con-
forms to the presented hypothesis. In addition, financial leverage, firm size, firm attributes,
organizational redundancy, and other control variables are significantly correlated with the
dependent variable of innovation input, and there is not a high correlation between the
two variables. Innovation input is reported in logarithmic terms; investment in innovation
averaged about CNY 43.1 million per enterprise. Note that the average performance of
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CSR is about 37.580 (full marks is 100), indicating that the social responsibility of listed
companies in China is at a low average development stage.

Table 4. Description statistics and correlation coefficient matrix (N = 186).

1 2 3 4 5 6 7 8 9

Innovation Input (1) 1
CSR Performance (2) 0.312 *** 1

Financial Leverage (3) 0.273 *** 0.136 * 1
Enterprise Scale (4) 0.537 *** 0.250 *** 0.483 *** 1
Enterprise Age (5) 0.064 0.142 * 0.125 * 0.201 *** 1

State-owned (6) 0.152 ** 0.131 * 0.452 *** 0.392 *** 0.205 *** 1
Operating

Performance (7) 0.047 −0.015 −0.507 *** −0.123 * −0.087 −0.318
*** 1

Enterprise Growth (8) 0.043 0.077 −0.126 * −0.088 −0.092 −0.176 ** 0.126 * 1
Organizational
Redundancy (9) −0.123 * 0.016 −0.372 *** −0.228

*** 0.100 −0.169 ** 0.145 ** 0.015 1

Mean 17.890 37.580 0.393 7.872 16.720 0.376 4.815 0.159 3.415
Std. Dev. 1.351 7.631 0.207 0.979 4.152 0.486 5.294 0.360 8.168

Note: *** represents p < 0.01; ** represents p < 0.05; * represents p < 0.1.

4.3. Analysis of the Regression Results

We took the enterprises that voluntarily issued CSR reports as samples and considered
innovation input and CSR performance, respectively, as the dependent variable along
with one of the independent variables in the OLS multiple linear regression and quan-
tile regression models. The OLS regression results in column 1 of Table 5 show that the
estimated coefficient of CSR performance is about 0.033 (p < 0.01), indicating that CSR
has a significant positive impact on innovation input, and the innovation input is roughly
3.3 percentage points higher for every one-point increase in the social responsibility per-
formance index. Thus, hypothesis H2 can be verified. Column 2 of Table 5 shows that the
regression coefficients of independent variables at 20% of the innovation input are about
0.060 (p < 0.01); similarly, the estimated coefficients on social responsibility performance
at the 40th, 50th, and 60th percentiles of the dependent variable are 0.032 (p < 0.01), 0.030
(p < 0.01) and 0.020 (p < 0.05), respectively. The results show that social responsibility
performance at these percentiles had a positive effect on innovation investment and that
the positive effect gradually decreased with the increase in innovation input percentiles.
At the 80th percentile, the coefficient estimate of social responsibility performance fell
to about 0.001, and the result is not significant. This is plausibly due to the product or
service superiority of high-innovation enterprises, and these firms tend to focus more on
innovation. Thus, the social responsibility performance of such enterprises does not result
in a significant effect on innovation. Based on the discussion of quantile regression, the
original hypothesis H3a can be verified, indicating that with the increase in innovation
input, the positive effect of CSR performance on innovation input gradually weakens.

As a robustness check, this paper also employs Tobit regression, using the overall
sample of enterprises that do not disclose social responsibility and those that voluntarily
disclose social responsibility. We use the left-censored processing method; that is, the
social responsibility performance of an enterprise that does not disclose responsibility
information is regarded as 0. The results show that CSR performance has a significant
positive impact on innovation investment (p < 0.01). Financial leverage and enterprise
age have a significant weakening effect on innovation investment (p < 0.01). Variables
such as growth and organizational redundancy still have a positive leading effect on the
dependent variables (the p-value of the organizational redundancy variable is 0.03, and
the regression coefficient p-value of other variables is less than 0.01). The model is also
significant as a whole (p < 0.01) (see Table 6 for details). This result shows no substantial
change compared to the OLS regression results above, implying that the conclusion for
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hypothesis H2 is relatively robust; that is, the performance of CSR can have a positive
impact on innovation investment.

Table 5. OLS and quantile regression results (N = 186).

Variable OLS
Quantile

0.2 0.4 0.5 0.6 0.8

CSR
Performance 0.033 *** 0.060 *** 0.032 *** 0.030 *** 0.020 ** 0.001

(0.011) (0.017) (0.012) (0.011) (0.009) (0.017)
Financial
Leverage 0.820 1.060 0.905 1.034 1.640 * 1.259

(0.564) (0.826) (0.954) (0.955) (0.907) (0.935)
Enterprise Scale 0.668 *** 0.239 0.580 *** 0.599 *** 0.721 *** 0.841 ***

(0.103) (0.183) (0.103) (0.095) (0.108) (0.110)
Enterprise Age −0.016 −0.058 0.010 0.013 0.005 0.019

(0.021) (0.047) (0.023) (0.022) (0.016) (0.015)
State-owned −0.146 0.040 −0.086 −0.153 −0.175 −0.152

(0.200) (0.431) (0.229) (0.182) (0.179) (0.210)
Operating

Performance 0.037 ** 0.053 0.040 0.038 * 0.034 ** 0.031

(0.018) (0.038) (0.027) (0.021) (0.017) (0.024)
Enterprise

Growth 0.208 0.143 0.052 0.063 0.088 0.460

(0.234) (0.385) (0.240) (0.180) (0.184) (0.386)
Organizational
Redundancy 0.001 0.006 −0.006 −0.007 −0.005 −0.009

(0.011) (0.030) (0.022) (0.017) (0.050) (0.070)
R2 0.349 0.142 0.237 0.266 0.282 0.319

Note: Standard errors are reported in brackets below the coefficient estimates. *** represents p < 0.01; ** represents
p < 0.05; * represents p < 0.1.

Table 6. Tobit regression result.

(1)

VARIABLES Innovation Input

CSR Performance 0.007 ***
(0.00230)

Financial Leverage −0.648 ***
(0.159)

Enterprise Scale 0.717 ***
(0.0277)

Enterprise Age −0.0206 ***
(0.00550)

State-owned 0.0491
(0.0745)

Operating Performance 0.0165 ***
(0.00303)

Enterprise Growth 0.115 ***
(0.0407)

Organizational Redundancy 0.0113 **
(0.00522)

Constant 12.48 ***
(0.210)

Chi2 671.51 ***
Observations 1912

Note: *** represents p < 0.01; ** represents p < 0.05.
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5. Conclusions

In this paper, manufacturing and IT-related publicly listed companies in the Shanghai
and Shenzhen A-share markets were selected as the overall research samples, and the sam-
ples were divided into the voluntary group and control group, according to whether they
voluntarily issued social responsibility reports. The propensity score-matching method
is used to empirically test the impact of a voluntary social responsibility report on inno-
vation input. The results show that in the voluntary group, it has a positive effect, and
the innovation input of the voluntary group is significantly higher than that of the control
group. This conclusion shows that the active release of social responsibility information
by enterprises has a positive effect on innovation input, possibly due to the stakeholders’
increased attention and recognition. Enterprises may use R&D and innovation as a response
strategy to meet the demands of stakeholders. At the same time, trust and feedback from
stakeholders will also offer effective incentives for enterprises to strengthen innovation
investment. This conclusion is contrary to the research findings of Pan et al. (2021) [6], and
this may be related to the choice of variables. Pan et al. (2021) [6] took one dimension of
corporate social responsibility (carbon emissions) as a proxy variable and found that it has
a weakening impact on R&D investment. Additionally, our findings also differ from those
of Mithani (2016) [49], which suggest that enterprises’ efforts in the ecological environment
will weaken the positive effects on R&D. Mithani’s sample is based on the Indian market,
and the study focuses on the environmental dimension of CSR. Thus, the differing conclu-
sions likely arise from the different institutional backgrounds and variable measurements.
On the other hand, our finding is consistent with some of the existing literature [15,52], and
our study further provides empirical evidence for the positive relationship between CSR
and R&D intensity.

In addition, we discussed the relationship between CSR performance and innovation
investment in the voluntary group; the OLS regression results showed that CSR perfor-
mance contributed to the increase in average R&D investment. This conclusion is in
contradiction to the research results of Pan et al. (2021) [6], although their study was also
based on a sample of Chinese firms in the context of economic transition, which showed a
significant weakening effect of corporate carbon dioxide emission reduction policies on the
intensity of R&D investment as the policy may lead to higher cost effects, thus affecting the
intensity of innovation investment. In contrast, the apparently opposite findings are not
contradictory, as carbon dioxide reduction is only one aspect of corporate social responsi-
bility, and there are many other dimensions of corporate social responsibility. After gaining
positive responses from stakeholders through the implementation of comprehensive social
responsibility, companies will have more motivation to sustain development in R&D and
innovation. In addition, the study by Gallego-Álvarez et al. (2011) [13] also presents the
opposite conclusion to this paper, selecting 500 European companies and 500 non-European
companies for their study; the conclusion shows that CSR has a significant negative impact
on R&D investment. On the one hand, this may be due to the global scope of the study
sample and the large differences in the degree of marketization of firms across countries
(regions). On the other hand, the study defines CSR as a dummy variable, compared to the
CSR variables measured by the score rating method, which can provide a more accurate
picture of CSR performance.

The findings of the study are more similar to those of Ho et al. (2016) [26], who chose
the Kinder Lydenburg Domini (KLD) rating index as a proxy variable for CSR, which
covers a more comprehensive and extensive content and has high credibility and reference
value in Western capital markets [53], and found that the social responsibility performance
of companies in European and American capital markets has an R&D investment intensity
that has a significantly positive predictive effect. In addition, the findings of this paper
are consistent with the view of Husted and Allen (2007) [42] that “CSR provides oppor-
tunities for innovation”. The above discussion indicates that after more than a decade
of development, the development of CSR in China is becoming more and more mature;
favorable CSR performance is becoming a medium of interaction between enterprises
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and their stakeholders, and it is gradually becoming an important driving force for R&D
innovation and competitiveness.

At the same time, the quantile model was also used to explore the effect of CSR perfor-
mance on the different quantiles of innovation input. We found that with an increase in
innovation input, the effect of CSR performance on innovation input gradually diminishes.
This result is in line with the expected assumption of the resource-based theory. Under
the premise of limited resources, enterprises with high innovation investment tend to
attract customers and other stakeholders through high-quality differentiated products, and
such enterprises lack the pressure and motivation to “please” stakeholders through social
responsibility. In contrast, enterprises with insufficient investment in innovation and low
product differentiation tend to practice social responsibility, which is a prudent way to
convey the message of “benevolence” to society.

Meanwhile, in the Tobit model of Table 6, we find that corporate financial leverage
has a significant negative effect on innovation investment, which finding is similar to
previous research [4], in which the asset-liability ratio indicates a firm’s external financing
capacity. The lower the asset-liability ratio, the more funds a firm can borrow, and the
more investment it will make in its innovation activities [4]; firms with a low asset–liability
ratio usually have a large amount of potentially redundant resources, which can help
enterprises in the process of selecting R&D projects, alleviate the urgency of pursuing
immediate short-term results, and motivate enterprises to try high-risk strategies and
innovation projects; in addition, the R&D innovation of enterprises is usually coherent and
the projects are interrelated. The existence of redundant resources enables enterprises to
invest in new projects when faced with environmental changes, thus ensuring the continuity
of R&D. Moreover, the age of the firm has a significant negative effect on innovation
investment, which is consistent with the random effects model of Ju et al. (2013) [54].
With the growth of enterprise survival time, enterprise knowledge and experience and
organizational systems may become more and more solidified; all kinds of organizations
face the problem of organizational inertia and this inertia will continue to increase over time,
which is manifested in the organization’s operation of conformity and the old-fashioned
over-reliance on the original resources, thus affecting positive enthusiasm for R&D and
innovation investment [55].

Compared with the existing literature, the value of this paper may be reflected in the
following aspects. First, the application of the propensity score-matching model allevi-
ates the endogenous bias caused by the self-selection of samples in traditional regression
methods and adds more convincing empirical evidence when discussing the relationship
between CSR and innovation investment. Second, the use of a quantile regression model
on innovation input helps shed light on the varying or unequal effects of CSR performance,
given the level of innovation input. In particular, our results reject the knowledge-based
view and conclude that higher social responsibility performance is not statistically associ-
ated with higher innovation investment.

At the same time, the practical implications of this study lie in the following areas.
First, both CSR and innovation investment are welfare-enhancing strategies for an enter-
prise. Specifically, innovation investment may entail the development and application of
energy-saving and environmentally friendly technologies that increase the consumer’s
utility and improve the workers’ working conditions, as well as increase the efficiency of
resource use. This is the indirect embodiment of CSR. Therefore, an enterprise’s innovation
investment decision may be based on the specific needs and goals of the enterprise and its
stakeholders, in order to optimize the overall effect of the two strategies. Second, because
CSR and innovation investment have positive externalities, establishing common platforms
to facilitate information-sharing in technology and management and helping enterprises to
reduce the cost of social responsibility and the risk of failure in R&D and innovation. Such
platforms could also help guide enterprises to develop complementary social responsibility
and innovative investment strategies.
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In spite of the aforementioned theoretical significance and practical enlightenment,
however, there are still some imperfections in this paper. In future research, we will select
multiple years to verify the above assumptions in this paper, using panel data samples.
Meanwhile, we could also further explore the impact and mechanism of corporate R&D
investment on corporate social responsibility, along with the boundary of contingency
factors influencing the above two relationships.
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Abstract: Environmental corporate social responsibility is important for firms to achieve both eco-
nomic benefits and the sustainable development of firms and the environment, which are of great
concern to theorists and practitioners. However, the relationship between environmental corporate
social responsibility and green innovation performance is still unclear. To address the research gap,
we propose a research model that incorporates the mediating effect of shared vision capability, and
the moderating effect of resource slack, to investigate whether and when environmental corporate
social responsibility affects green innovation performance. Data were obtained from 351 respondents
of Chinese firms through a questionnaire. The results confirmed that environmental corporate social
responsibility is positively associated with green innovation performance. The results also confirmed
that shared vision capability mediated the environmental corporate social responsibility–green inno-
vation performance link. Resource slack statistically significantly moderated the relationship between
environmental corporate social responsibility and green innovation performance. These findings offer
novel insight for managers when formulating management policies about environmental corporate
social responsibility, shared vision capability, and green innovation performance, which can help
enterprises to achieve the goal of sustainable development and promote environmental friendliness
in society at large.

Keywords: environmental corporate social responsibility; shared vision capability; resource slack;
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1. Introduction

As stated in a 2022 report, the Chinese central government will go on improving
the environment and promoting green development, ensuring greater harmony between
humanity and the natural environment. Moreover, the central government has taken
appropriate steps to encourage firms to combine scientific and technological innovation
with green development to promote high-quality development [1]. Thus, in recent years,
implementing green innovation to eliminate negative impacts on the environment has
been seen as a vital source of competitive advantage [2]. Thus, the concept has attracted
extensive attention from academic and practical circles [3]. Over the past several years,
the public, employees, consumers, and other stakeholders have realized the importance of
green innovation to society and the effects of firms’ activities on the environment, which has
driven more firms to engage in green innovation practices. Green innovation performance
is the combination of green process innovation performance and green product innovation
performance [4]. Different from traditional innovation performance, green innovation
performance includes the twofold externalities of beneficial research and development
overflow and environmental protection and may strengthen firms’ competitive advantage
and improve environmental quality [5]. However, due to limited resources and capabilities,
a number of Chinese firms still show no great interest in participating in green innova-
tion practices, which prevents them from improving their green innovation performance.
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Thus, it is vital to find factors that promote green innovation performance in the area of
innovation studies.

Earlier studies have shown that integrating green customers and suppliers makes firms
expand their green innovation search scope, which in turn improves green innovation per-
formance [6]. Moreover, including green customers and green suppliers in green innovation
can provide firms with more knowledge and expertise about novel ideas and technology
that can help to coordinate information exchanges; thereby, green innovation performance
can be improved [7]. Due to reciprocal interdependence benefits, firms can integrate green
customers and suppliers in green innovation in order to gain their favor and obligation.
For the sake of maintaining bilateral relationships, green customers and suppliers can
also try to promote firms’ green innovation performance [7,8]. Chen et al. [9] posited that
green absorptive capacity—the ability to gain, absorb, transform, and use environmental
knowledge—enables firms to efficiently integrate external and internal sources of extant
and novel environmental knowledge. Moreover, Wang et al. [10] discovered that organiza-
tional green learning will encourage firms to gain more new environmental knowledge and
improve their green innovation performance. Environmental corporate social responsibility
enables firms to shift their focus from economic to environmental issues [11,12]. Thus,
environmental corporate social responsibility may be an underlying predictor of green inno-
vation performance. Environmental corporate social responsibility refers to firms’ practices
that combine environmental concerns with their competitive strategy, operations, commer-
cial activities, and interactions with stakeholders beyond the narrow commercial profit and
lawful requirements of the firms [13–15]. Prior studies have discussed the environmental
corporate social responsibility outcomes at the firm level [16,17]. A number of studies high-
light the impact of environmental corporate social responsibility on financial performance,
firm value, and business performance [18–20]. Meanwhile, some studies also have explored
the effect of environmental corporate social responsibility on innovation performance. On
the basis of stakeholder theory, Bereskin et al. [21] proposed that environmental corporate
social responsibility can cater to the expectations of stakeholders, which can help firms
construct deeper relationships with their external stakeholders and extract critical resources
from the network of relationships. The resources extracted from firms’ stakeholders in
turn improve firms’ innovation performance. Wang and Zhang [22] posited that firms
that shoulder environmental corporate social responsibility frequently invest heavily in
adjacent fields to fund innovative research and development and product updates, which
has a favorable influence on firms’ innovation performance. Although the influence of
environmental corporate social responsibility on firms’ performance has attracted extensive
academic attention [23], the environmental corporate social responsibility–green innovation
performance relationship is still unclear.

Moreover, the underlying correlation mechanisms between environmental corporate
social responsibility and firms’ performance have not been illustrated thoroughly in extant
research. Social identity theory provides a parsimonious framework that demonstrates
how environmental corporate social responsibility may be correlated with green innovation
performance. As stated in social identity theory, a perception of harmony between a group
of employees can mean they perceive the destiny of the group as their own, which in turn
can encourage them to take action to enhance their support for their organization [24,25].
Environmental corporate social responsibility highlights employees’ engagement [26] and
promotes the firm’s vision, mission, and core values, which can easily spread and be
shared across firms [27]. When employees perceive that they work for an environmentally
responsible firm, they will the take initiative to participate in green product and process
innovation via learning novel environmental knowledge and introducing and applying
green and novel ideas to practices that aim at reducing energy consumption, preventing
pollution, and protecting the environment [28]. Thereby, green innovation performance
can be improved. As stated above, the study proposes that shared vision capability can
be the mediator in the environmental corporate social responsibility-green innovation
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performance relationship, which is aimed at clarifying the correlation mechanism between
environmental corporate social responsibility and green innovation performance.

Studies have illustrated that the level of the environmental corporate social responsi-
bility and firms’ performance relationship can be divergent because they hinge on firms’
resources such as adequate capital, human resource investment, and technology [29,30].
Resource slack can be described as the gap between the extracted resource demands of all
groups in a firm and the real demands of the firm [31] and may also refer to the possibility
that resources can be rearranged and transferred to achieve organizational goals [32]. The
resource-based theory illustrates that the basis of firms’ operations is resources and capa-
bilities. Different resources and capabilities are critical for firms to maintain a sustainable
competitive edge [33]. These resources and capabilities are usually of great value, rarity,
imperfect imitability, and non-substitutability [34]. Firms with adequate slack resources will
have great flexibility for the sustainable allocation of resources to engage in environmental
corporate social responsibility practices, such as investing in green product research and
development, saving energy on manufacturing processes, and preventing environmental
pollution innovatively. Thereby, firms’ green innovation performance can be promoted.
However, due to a lack of slack resources, firms are often short of the financial, human,
and technology resources to shoulder environmental responsibility, so green innovation
performance is less likely to be improved. Furthermore, inadequate slack resources may
hinder firms’ ability to mobilize the needed resources that should be put into environmental
corporate social responsibility practices, resulting in less green innovation performance.
Thus, resource slack is thought to be a moderator in the environmental corporate social
responsibility–green innovation performance relationship. It must be understood in order
to clarify the boundary conditions of the effect of environmental corporate social respon-
sibility on green innovation performance and to better understand when environmental
corporate social responsibility is more or less related to green innovation performance.

The study is organized into six sections: Section 2 presents the theoretical framework
and hypothesis development. Section 3 shows the research methodology and Section 4
reflects the data analysis results. Section 5 is a discussion of the findings. The last section
provides the conclusions.

2. Theoretical Framework and Research Hypotheses

The study hypothesizes that there is a positive relationship between environmental
corporate social responsibility and green innovation performance. Shared vision capability
mediates the environmental corporate social responsibility–green innovation performance
relationship. Furthermore, the impact of environmental corporate social responsibility on
green innovation performance will be moderated by resource slack. The study illustrates
the hypothesized relationships based on social identity theory and resource-based theory.

2.1. The Impact of Environmental Corporate Social Responsibility on Green
Innovation Performance

For the sake of improving green innovation performance, a number of internal and
external stakeholders are often engaged in green innovation [35]. In this study, green
innovation performance can be described as performance related to innovations that a firm
implements in association with green products and processes, embracing technologies that
are concerned with reducing energy consumption, protecting the environment, reusing
waste, eliminating pollution, green product research and development, and firm environ-
mental management [36,37]. Since green innovation performance can effectively improve
the competitive advantage of firms and cater to the needs of constructing an environment-
friendly society, the focus of academic and practical attention is how to enhance green
innovation performance in the complex and uncertain world [10].

Environmental corporate social responsibility contributes to the enhancement of green
innovation performance. Environmental corporate social responsibility represents a firm’s
voluntary actions to incorporate environmental concerns into its operational activities,
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thereby enhancing the association with the firm’s interested parties [38]. The construct
concentrates on some elements that can help to address the economic and environmental
effects surrounding the firm [39]. Indeed, environmental corporate social responsibility
shows the environmentally friendly behavior of a firm in society and can bring about a
good reputation and social admissibility [40].

From the perspective of external stakeholders, customers are becoming more con-
cerned about the environmental effects of their purchases [41]. To satisfy customer de-
mands, firms should strengthen R&D investments to develop green products and ensure
that manufacturing processes and product quality meet customers’ expectations. Mean-
while, environmental corporate social responsibility can be seen as a signal of a firm’s
non-opportunistic behavior and long-term green development [42], which can lessen infor-
mational asymmetry between shareholders [43]. This may, in turn, provide vital resource
supports to green innovation. Moreover, environmental corporate social responsibility
actions can be identified by external stakeholders, such as green suppliers, which encourage
the firm to construct deeper relationships with them, thereby expanding the firm’s green
innovation search scope [44]; in turn, external knowledge can be integrated into the firm’s
internal knowledge pool and improve its green innovation performance [7]. From the per-
spective of internal stakeholders, as stated above, environmentally responsible firms have
a good reputation among stakeholders. Employees who feel that they work for firms with
a reputation for innovatively integrating green and novel ideas of energy saving, pollution
prevention, and waste reuse into product manufacturing can feel pride in their work, and
in turn may take the initiative to get involved in green innovation activities [28], thereby
facilitating firms’ green innovation performance. Thus, the study develops Hypothesis 1:

Hypothesis 1. Environmental corporate social responsibility is positively related to green innova-
tion performance.

2.2. The Mediating Role of Shared Vision Capability

Shared vision capability can be described as a common understanding and identifi-
cation among a firm’s members concerning the firm’s vision, mission, and core values; it
indicates the developmental direction for the firm in the future [27,45]. It is seen as the
basis of firm strategic management because it shows firm members’ common aims, overall
directions, and practices. Moreover, shared vision capability can help firms improve their
learning capabilities and maintain a competitive advantage [46].

Social identity theory holds that the collective values and practices in association
with those of a comparable group and the prestige of the group can be vital factors to
enhance the tendency to identify with groups [24]. For the sake of developing shared
vision capability, members of the firm need to have a collective understanding of the vision,
mission, and core values of the firm [47]. On the one hand, environmentally responsible
firms are devoted to integrating environmental concerns into a firm’s values, operations,
and commercial activities, which makes them different from comparable firms. This can
help employees remain true to themselves and identify with the firm’s visions. On the
other hand, environmental corporate social responsibility serves the greater interests of
society. Thus, environmentally responsible firms usually have good reputations. When
employees feel oneness with prestige firms, they tend to feel pride and gradually discover
the meaningfulness of their work [48]. The view that the firm is devoted to improving
the environment, preventing pollution, and saving energy can enhance employees’ iden-
tification with the firm’s vision, mission, and core values [49]. Therefore, environmental
corporate social responsibility is positively associated with shared vision capability.

Due to the increasing significance of shared vision capability, having an explicit un-
derstanding of these shared vision capabilities can also affect a firm’s green innovation
performance. Shared vision capability often links diverse departments and individual staff
to a firm, as it produces a shared understanding of the firm’s aims and suitable behaviors
to realize them and encourages staff to move towards a shared vision. The empirical
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study of O’Reilly and Tushman [50] indicated that a clear shared vision can improve a
firm’s innovation capability. As stated in social identity theory, employees’ identification
with an organization can strengthen their support for it. Meanwhile, identifying with an
organization influences the outcomes conventionally related to group cooperation and
intragroup cohesion [24]. Yang and Huang [51] also proposed that a shared vision can
provide an image of a desired future state to employees, which can encourage employ-
ees to devote their efforts to the firm’s aims such that the firm has better performance
in innovation.

When employees of a firm identify with its environmentally responsible vision, mis-
sion, and core values, they may take the initiative to develop more environmental knowl-
edge and integrate it, and thereby the knowledge pool can be enriched. The process of
knowledge searching, and integration can obviously improve firms’ green innovation
performance. Moreover, there may be a number of difficulties in introducing and applying
green and novel ideas into the manufacturing processes, and employees’ strong identifi-
cation with the common vision will make employees cooperate actively with others and
discover opportunities by means of exchanging resources and combination across units
to overcome risks and challenges from green innovation. Therefore, green innovation
performance can be improved. Thus, Hypothesis 2 is proposed:

Hypothesis 2. Shared vision capability mediates the environmental corporate social responsibility–
green innovation performance relationship.

2.3. The Moderating Role of Resource Slack

Enough support from organizational resources, e.g., adequate financial, human, and
material resources, is critical to environmental corporate social responsibility [31]. Resource
slack is potentially available resources that a business can divert or redeploy from its opera-
tions [52]. Jiao et al. [53] empirically examined how conducting green practices to shoulder
ecological responsibilities can be positively associated with financial performance and
found that this relationship is moderated by resource slack. Duque-Grisales and Aguilera-
Caracuel [54] also proposed that resource slack provides resources for firms to undertake
environmental responsibility that enhances financial performance via strengthening visi-
bility and reputation. Furthermore, some studies show that shouldering environmental
corporate social responsibility can encourage firms to find new innovation opportunities.
At this time, firms with high levels of slack resources will invest financial and human
resources to take advantage of innovation opportunities, and thereby green innovation
performance can be improved [31,55]. Therefore, this study explores the idea that resource
slack might play a moderating role in the relationship between environmental corporate
social responsibility and green innovation performance.

As stated in resource-based theory, sufficiently valuable, rare, imperfectly imitable,
and non-substitutable resources can help an organization to obtain a competitive advantage
and realize its vision, mission, and strategic goals [34]. Moreover, to cope with internal and
external pressures, firms can use slack resources to achieve the goal of strategic adjustment
in an era full of instability, uncertainty, complexity, and ambiguity. High levels of slack
resources can help firms loosen internal investment constraints, and provide finances, talent,
and technology to support projects with long investment return cycles and high risk. Firms
with low levels of slack resources must focus their resources on projects with high efficiency
and short return cycles [56]. On the one hand, sufficient slack resources provide firms
with the flexibility to allocate human, material, and financial resources to engage in green
innovation in response to the strategy of environmental corporate social responsibility.
Xiao et al. [57] also proposed that high levels of resource slack can decrease resource
conflicts and constraints in a firm, so that an environmentally responsible firm can keep
investing in environmental development activities, such as introducing and applying green
and novel ideas to manufacturing processes. Therefore, green innovation performance
can be improved. However, low levels of slack resources mean a firm’s capability to
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mobilize the necessary resources is limited [29]. Environmentally responsible firms with
low levels of slack resources cannot concentrate adequate slack on the improvement of green
manufacturing processes, so green innovation performance is less likely to be promoted. On
the other hand, green innovation requires a variety of resource inputs, and the investment
return cycle is quite long. Thus, green innovation has both risks and benefits. If firms have
adequate resource slack, there will be more resources for them to bear risks and achieve
green innovation performance in response to a firm’s environmentally responsible strategy.
Therefore, Hypothesis 3 is developed:

Hypothesis 3. Resource slack moderates the environmental corporate social responsibility–green
innovation performance relationship.

Figure 1 shows an overview of the research model.

Figure 1. Research model.

3. Research Methodology

3.1. Sample and Data Collection

The study tested the impact of environmental corporate social responsibility on green
innovation performance, the mediating role of shared vision capability, and the moderating
role of resource slack. Data were collected from a sample of 351 employees from manufac-
turing firms in China via questionnaires. The data collection period was from March 2022
to June 2022, lasting almost three months. Referring to the study of Daniel et al. [58], we
used the single-sample method to explore industry-related environmental corporate social
responsibility and green innovation performance. We chose 45 representative firms from
the manufacturing industry in China, mainly from Fujian Province, Guangdong Province,
Sichuan Province, and Henan Province. Fujian Province, which is the first pilot ecological
civilization construction zone in China, is expected to achieve high-quality development
by relying on green innovation. As one of the low-carbon pilot provinces, Guangdong
Province has implemented a number of measures to call on firms to shoulder environmental
responsibility and realize green development. Sichuan Province is a vital industrial center
of Western China. Henan reflects the advancement level of the manufacturing industry in
Central China to a certain extent.

Ten questionnaires were distributed to each firm. Moreover, we used a probability
sampling technique to send the questionnaires to employees. A brief introduction empha-
sizing the research objective and ensuring the respondents of confidentiality was included
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in every questionnaire. The study conducted a time-lagged survey to avoid the potential
problems associated with common method variance [59]. On the basis of the hypotheses,
we included the responses of employees who replied during the two stages of the survey.
At Time 1, participants provided demographic information and rated their environmental
corporate social responsibility, resource slack, and shared vision capability. At Time 2 (three
weeks afterward), participants needed to evaluate the green innovation performance of
the firms they work for. Of 450 questionnaires, we received 372 usable responses from
employees, representing an 82.67% return rate. After a rigorous examination of the received
instruments, 351 questionnaires were valid, representing 78.00%.

Table 1 gives the sample characteristics: 55.80% of participants were female, and
54.40% of participants were aged between 31 and 40. Over 70.00% of participants had
at least a bachelor’s degree; 38.70% of participants were junior managers. Moreover, the
average job tenure of participants in their firms was 6.39 years. Nearly 60.00% of the firms
were private firms; 45.00% of the firms had between 51 and 200 employees, and 40.70%
employed over 200 employees; 66.40% of the firms had been established for over 10 years.

Table 1. Sample characteristics of the study (N = 351).

Characteristics Category Quantity Percentage

Gender Male 155 44.20%
Female 196 55.80%

Age 30 years old or under 134 38.20%
31–40 years old 191 54.40%
41–50 years old 20 5.70%

Over 50 6 1.70%

Education
Senior high school

(polytechnic school)
or under

8 2.30%

Junior college 52 14.80%
Undergraduate 275 78.30%

Graduate and above 16 4.60%
Job grade General staff 114 32.50%

Junior manager 136 38.70%
Middle manager 92 26.20%
Senior manager 9 2.60%

Firm type Private firm 204 58.10%
Foreign firm 34 9.70%

State-owned firm 96 27.40%
Sino–foreign
joint venture 17 4.80%

Firm size Fewer than
20 employees 11 3.10%

20–50 employees 39 11.10%
51–200 employees 158 45.00%

Over 200 employees 143 40.70%
Firm age 10 years or under 118 33.60%

Over 10 years 233 66.40%

3.2. Measures

We adopted existing well-supported measurement scales to ensure their reliability
and validity. Referring to the back-translation procedures recommended by Brislin [60],
we translated English-based measure scales into Chinese. Moreover, in order to evaluate
the usability and quality of the measure items, we conducted a pre-test. Four experts
on enterprise management and 45 manufacturing employees were invited to participate
in a pre-test of the questionnaire. Referring to their specialized and useful feedback, we
improved the questionnaire to guarantee that the items were suitable for the working
contexts in China. The results of the pre-test demonstrated that Cronbach’s Alpha of the
questionnaire was greater than the criterion [61], showing that all items were appropriate.
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All items were measured on the basis of a seven-point Likert scale, in which 1 stood for
“strongly disagree”, while 7 stood for “strongly agree”. All measure items are shown in
Table A1.

3.2.1. Environmental Corporate Social Responsibility (ECSR)

Environmental corporate social responsibility shows a firm’s voluntary actions includ-
ing environmental concerns in its operational activities. The measurement of environmental
corporate social responsibility was adapted from Farooq et al. [62]. The scale included
four items. A sample item is “Our company implements special programs to minimize its
negative impact on the natural environment”. Four items generated a Cronbach’s Alpha
value of 0.871.

3.2.2. Shared Vision Capability (SVC)

Shared vision capability is a common understanding and identification of firms’ mem-
bers concerning the firm’s vision, mission, and core values that indicate the developmental
direction for the firm in the future. It was measured by six items taken from Luo et al. [27].
A sample item is “I fully understand the meaning of the company’s vision and mission and
I can fully explain it in detail.” Six items generated a Cronbach’s Alpha value of 0.895.

3.2.3. Resource Slack (RS)

Resource slack is considered as potentially available resources that a business can
di-vert or redeploy from its operations. The study used three items developed by Gao
and Yang [29] to measure resource slack and generated a Cronbach’s Alpha value of 0.875.
A sample item is “Our company can obtain resources at short notice to support new
strategic initiatives”.

3.2.4. Green Innovation Performance (GIP)

Green innovation performance was the dependent variable in the study and can be
described as the success of innovations that a firm implements in association with green
products and processes, embracing technologies that help with reducing energy consump-
tion, protecting the environment, reusing waste, eliminating pollution, green product
research and development, and firm environmental management. This was operationalized
by adopting eight items formulated by Chang et al. [63]. A sample item is “Our company
chooses materials that produce the least amount of pollution for conducting the product
development or design”. These six items generated a Cronbach’s Alpha value of 0.934.

3.2.5. Control Variables (Con)

Referring to prior studies [31,64], we took gender, age, education, job grade, and job
tenure as control variables. For gender, male was coded 1, and female was coded 2. Age
was divided into four groups: 30 years old or under, between 31 and 40 years old, between
41 and 50 years old, and over 50 years old, coded as 1–4, respectively. Education was
divided into four groups: senior high school (polytechnic school) or under, junior college,
undergraduate, or graduate and above, coded as 1–4, respectively. Job grade was divided
into four groups: general staff, junior managers, middle managers, and senior managers,
coded as 1–4, respectively. Job tenure was assessed by the number of years. Moreover,
we controlled for firm type, size, and age. The firm type was divided into four groups:
private, foreign, state-owned, and Sino–foreign joint ventures, coded as 1–4, respectively.
The number of employees represented firm size and was divided into four groups: fewer
than 20, between 20 and 50, between 51 and 200, and over 200, coded as 1–4, respectively.
The number of years that the firm had been established was used to measure age. The
study divided firm ages into two groups: 10 years or under and over 10 years, coded as 1
or 2, respectively.
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3.3. Statistical Modeling

Based on the aforementioned theoretical analysis and research hypotheses, we tested
the relationships between environmental corporate social responsibility, shared vision
capability, green innovation performance, and resource slack by constructing models to be
tested as follows.

GIP = β0 + β1 ECSR + ∑ αi Coni (i = 1, 2, 3, 4, 5, 6, 7, 8) + ε (1)

SVC = β0 + β1 ECSR + ∑ αi Coni (i = 1, 2, 3, 4, 5, 6, 7, 8) + ε (2)

GIP = β0 + β1 SVC + ∑ αi Coni (i = 1, 2, 3, 4, 5, 6, 7, 8) + ε (3)

GIP = β0 +β1 ECSR + β2 SVC + ∑ αi Coni (i = 1, 2, 3, 4, 5, 6, 7, 8) + ε (4)

GIP = β0 +β1 ECSR + β2 RS + β3 ECSR×RS + ∑ αi Coni (i = 1, 2, 3, 4, 5, 6, 7, 8) + ε (5)

Equation (1) was used to test the impact of environmental corporate social responsibil-
ity on green innovation performance. Equations (1)–(4) were used to confirm the mediating
role of shared vision capability in the relationship between environmental corporate social
responsibility and green innovation performance. Equation (5) was used to test the mod-
erating role of resource slack in the relationship between environmental corporate social
responsibility and green innovation performance. β0, β1, β2, β3, and αi (i = 1, 2, 3, 4, 5, 6, 7,
8) are regression coefficients. ε is a random error term.

3.4. Reliability and Validity

Table 2 shows the results of the reliability and validity analysis of the main constructs
via using SPSS v25.0. https://www.ibm.com/products/spss-statistics?lot=5&mhsrc=
ibmsearch_a&mhq=spss (accessed on 15 June 2020) As shown in the table, the Composite
Reliability values of the four main constructs ranged from 0.757 to 0.881, and Cronbach’s Al-
pha values were between 0.871 and 0.934. Both results indicate that the internal consistency
reliability of these measurement scales was acceptable.

Table 2. The reliability and validity analysis results of main constructs.

Constructs Items Factor Loading
Cronbach’s

Alpha
Composite
Reliability

Average Variance
Extracted

Square Root of
Average Variance

Extracted

Environmental
Corporate Social

Responsibility

ECSR1 0.832

0.871 0.878 0.647 0.804
ECSR2 0.764
ECSR3 0.875
ECSR4 0.788

Shared Vision
Capability

SVC1 0.777

0.895 0.894 0.589 0.767

SVC2 0.799
SVC3 0.777
SVC4 0.759
SVC5 0.815
SVC6 0.757

Resource Slack
RS1 0.858

0.875 0.877 0.705 0.840RS2 0.816
RS3 0.850

Green Innovation
Performance

GIP1 0.836

0.934 0.935 0.707 0.841

GIP2 0.818
GIP3 0.881
GIP4 0.854
GIP5 0.780
GIP6 0.865

In order to examine the construct validity, we evaluated the convergent validity and
discriminant validity. As presented in Table 2, the average variance extracted values of the
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four main constructs were higher than 0.50, which meant that there was good convergent
validity among the four main constructs in the study. Furthermore, we conducted an
exploratory factor analysis. The factor loading of every measure item was significantly
associated with its potential factor, and the factor loadings were greater than 0.70, further
confirming the convergent validity [65].

Moreover, the study examined the discriminant validity by comparing the square
root of the average variance extracted from four main constructs to the inter-construct
correlation coefficient. According to Tables 2 and 3, the square root of the average variance
extracted was higher than its correlation coefficients with the other main constructs, show-
ing satisfactory discriminant validity [66]. Thus, the measure scales had good reliability
and validity.

Table 3. Descriptive statistics and correlations (N = 351).

Variables M SD 1 2 3 4 5 6 7 8 9 10 11 12

1. Gender 1.560 0.0497
2. Age 1.710 0.651 –0.071
3. Education 2.850 0.514 0.056 –0.138 **
4. Grade 1.990 0.831 –0.109 * 0.205 ** 0.110 *
5. Tenure 6.390 5.056 –0.149 ** 0.647 ** –0.059 0.211 **
6. Firm type 1.790 1.003 0.093 + 0.046 0.139 ** 0.018 0.228 **
7. Firm size 3.230 0.769 –0.193 ** 0.165 ** 0.225 ** 0.165 ** 0.237 ** 0.216 **
8. Firm age 1.660 0.473 –0.098 + 0.211 ** 0.159 ** 0.027 0.284 ** 0.145 ** 0.389 **
9. ESCR 4.650 0.949 0.124 * –0.009 0.030 0.060 –0.039 –0.070 –0.032 –0.081
10. SVC 4.060 0.751 0.066 0.034 0.012 0.063 0.027 –0.083 0.041 –0.016 0.361 **
11. GIP 4.042 1.019 0.029 –0.104 + 0.018 0.030 –0.111 * –0.069 0.047 –0.081 0.343 ** 0.347 **
12. RS 4.058 1.201 0.014 0.033 0.042 0.122 * –0.034 –0.085 0.030 0.014 0.354 ** 0.338 ** 0.394 **

Note: + p < 0.10; * p < 0.05; ** p < 0.01.

4. Results

4.1. Common Method Bias (CMB)

Since we used employee responses to a questionnaire, the underlying common method bias
(CMB) needed to be tested [67]. In order to avoid the risk of common method bias, Harman’s
single-factor test was adopted to examine whether there was a possible effect of CMB via
using SPSS 25.0. The results illustrated that all the main constructs had eigenvalues higher
than 1.00 and together accounted for 73.574% of the variance. The first construct accounted for
38.766% of the variance and was below 40.00%. Furthermore, a confirmatory factor analysis
was conducted to evaluate CMB using MPLUS 7.0. http://www.statmodel.com/verhistory.
shtml (accessed on 17 July 2020) [68]. The fit indices of one single factor model were
χ2/df = 17.073, comparative fit index (CFI) = 0.480, Tucker Lewis index (TLI) = 0.415,
standardized root mean square residual (SRMR) = 0.171, and root mean squared error of
approximation (RMSEA) = 0.214. These were unacceptable and significantly worse than for
other measurement models, illustrating that there were several disconnected factors. Thus,
CMB may not be a concern in the study.

4.2. Confirmatory Factor Analysis

A confirmatory factor analysis (CFA) was adopted to ensure that the four main
constructs had good discriminant validity using MPLUS 7.0. Following the practice of
Keem et al. [69], a four-factor model, two three-factor models, a two-factor model, and a
single-factor model were included in the confirmatory factor analysis. Results showed that
the four-factor model (environmental corporate social responsibility, shared vision capa-
bility, resource slack, and green innovation performance) fit the data well: χ2/df = 3.421,
CFI = 0.925, TLI = 0.912, SRMR = 0.047, and RMSEA = 0.083. For one three-factor model,
we loaded environmental corporate social responsibility and green innovation perfor-
mance indicators on a factor, and the results were χ2/df = 7.936, CFI = 0.780, TLI = 0.748,
SRMR = 0.115, and RMSEA = 0.141. For the other, the study loaded shared vision capability
and resource slack indicators on a factor, and the results were χ2/df = 6.730, CFI = 0.818,
TLI = 0.792, SRMR = 0.099, and RMSEA = 0.128. In the two-factor model, we loaded
shared vision capability, green innovation performance, and resource slack indicators on
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a factor, and the results were χ2/df = 13.099, CFI = 0.611, TLI = 0.560, SRMR = 0.155, and
RMSEA = 0.186. As stated above, for a model in which all four constructs were set to load
on a single factor, the results were χ2/df = 17.073, CFI = 0.480, TLI = 0.415, SRMR = 0.171,
RMSEA = 0.214. As the results show, the research model was acceptable and significantly
better than the measure models.

4.3. Descriptive Statistics

The means (M), standard deviations (SD), and correlations of all variables are re-
ported in Table 3. The mean values (standard deviations) of environmental corporate
social responsibility and green innovation performance were 4.650 (0.949) and 4.042 (1.019),
demonstrating that Chinese firms have shouldered environmental corporate social respon-
sibility more actively in recent years. However, there was heterogeneity in terms of green
innovation performance among these firms. The mean value of shared vision capability
was 4.060, indicating that employees tended to identify with firms that actively shouldered
environmental corporate social responsibility. The mean value of resource slack was 4.058
and the standard deviation was 1.201, which showed that there was a difference in resource
slack between firms. Moreover, as the results show, environmental corporate social respon-
sibility was positively associated with green innovation performance (r = 0.343, p < 0.01)
and shared vision capability (r = 0.361, p < 0.01). The results also confirm that shared vision
capability was significantly related to green innovation performance (r = 0.347, p < 0.01).
Moreover, resource slack was found to be positively associated with green innovation
performance (r = 0.394, p < 0.01), and also with shared vision capability at work (r = 0.338,
p < 0.01).

4.4. Hypothesis Testing

We used a hierarchical regression analysis to examine the proposed hypotheses in
SPSS 25.0 [69]. Table 4 shows the results of the hypothesis testing. Firstly, environmental
corporate social responsibility had a significantly positive impact on green innovation
performance (β = 0.360, p < 0.01). Therefore, Hypothesis 1 was confirmed.

Table 4. Hierarchical regression analysis results.

Variables

Shared Vision
Capability

Green Innovation Performance

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

Control
Variables Gender 0.154 + 0.082 0.089 –0.004 0.018 –0.032 0.005 0.060

Age –0.001 –0.004 –0.118 –0.122 –0.117 –0.120 –0.153 –0.147
Education 0.012 –0.006 –0.015 –0.037 –0.020 –0.035 –0.050 –0.052

Grade 0.048 0.026 0.057 0.028 0.035 0.019 –0.010 0.007
Tenure 0.007 0.008 –0.011 –0.011 –0.015 –0.014 –0.005 –0.004

Firm type –0.088 * –0.066 –0.072 –0.044 –0.032 –0.021 –0.025 –0.032
Firm size 0.077 0.070 0.162 * 0.153 * 0.127 0.129 + 0.144+ 0.156 *
Firm age –0.058 –0.018 –0.178 –0.126 –0.151 –0.119 –0.157 –0.164

Independent
Variable ECSR 0.277 ** 0.360 ** 0.264 ** 0.243 ** 0.305 **

Mediator SVC 0.463 ** 0.347 **
Moderator RS 0.267 ** 0.254 **
Interaction

Variable ECSR × RS 0.126 **

R2 0.025 0.143 0.034 0.034 0.147 0.199 0.227 0.257
ΔR2 0.025 0.118 0.143 0.109 0.114 0.165 0.193 0.03

F 1.098 47.069 ** 1.499 43.210 ** 45.426 ** 34.974 ** 42.408 ** 13.876 **

Note: + p < 0.10; * p < 0.05; ** p < 0.01.

Hypothesis 2 proposed that shared vision capability mediates the relationship be-
tween environmental corporate social responsibility and green innovation performance.
Referring to the traditional testing methods recommended by Baron and Kenny [70], we
evaluated the mediating role of shared vision capability: (1) controlling for gender, age,
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education, job grade, job tenure, firm type, firm size, and firm age, and environmental cor-
porate social responsibility positively affected shared vision capability (β = 0.277, p < 0.01);
(2) environmental corporate social responsibility had a positive impact on green innovation
performance (β = 0.360, p < 0.01); (c) shared vision capability had a positive influence
on green innovation performance (β = 0.463, p < 0.01); and (d) after taking shared vision
capability into account, the impact of environmental corporate social responsibility on
green innovation performance became smaller and significant (β = 0.264, p < 0.01), which
represented partial mediation. To confirm the robustness of the mediating role of shared
vision capability, we used PROCESS, an SPSS macro (95% CI, 1000 bootstrap resamples) to
examine it. The results indicated that environmental corporate social responsibility had
a positive influence on green innovation performance through shared vision capability
(Indirect effect = 0.096, CI (0.048,0.154)), supporting Hypothesis 2.

Hypothesis 3 predicted that firms with high levels of slack resources can strengthen
their green innovation performance even more via shouldering environmental corporate
social responsibility than firms with low levels of slack resources. As shown in Table 4,
the results demonstrated that the interaction between environmental corporate social
responsibility and resource slack had a statistically significant and positive impact on
green innovation performance (β = 0.126, p < 0.01). In order to further demonstrate
the moderating role of resource slack, we drew interaction diagrams on the basis of a
procedure suggested by Aiken and West [71]. Figure 2 depicts how the positive impact of
environmental corporate social responsibility on green innovation performance is stronger
with high levels of resource slack (1 SD above the mean) than with low levels of resource
slack (1 SD below the mean). Moreover, to test Hypothesis 3, we adopted a simple slope
analysis. The simple slope test showed that environmental corporate social responsibility
was more strongly correlated to increased green innovation performance with high levels
of resource slack (slope = 1.042, t = 4.711, p < 0.01) than with low levels of resource slack
(slope = 0.665, t = 5.119, p < 0.01). Thus, Hypothesis 3 was supported.

Figure 2. The moderating effect of resource slack.
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For the sake of confirming the findings about the moderating role of resource slack,
we adopted PROCESS, an SPSS macro (95% CI, 1000 bootstrap resamples), to examine
Hypothesis 3. As shown in Table 5, environmental corporate social responsibility had
a significant and direct influence on green innovation performance with high levels of
resource slack (Effect = 0.408; CI (0.249, 0.567)). However, the moderating effect was smaller
with low levels of resource slack (Effect = 0.119; CI (0.004, 0.234)). Hypothesis 3 was
supported again.

Table 5. The impact of environmental corporate social responsibility on green innovation performance
on different levels of resource slack.

RS Effect Boot SE Boot LCI Boot UCI

Mean − 1 SD 0.119 0.058 0.004 0.234
Mean 0.201 0.056 0.092 0.311

Mean + 1 SD 0.408 0.081 0.249 0.567

5. Discussion

5.1. Theoretical Implications

Firstly, extant studies indicated that there is a positive impact of corporate social
responsibility on firms’ outcomes [43,72]. However, few studies have explored the en-
vironmental corporate social responsibility–green innovation performance relationship,
and the correlation mechanism is still unclear. On the basis of social identity theory, we
confirmed that environmental corporate social responsibility is positively associated with
green innovation performance via shared vision capability. This finding indicates that a
future research direction might be exploring corresponding mechanisms by which corpo-
rate social responsibility connects to firms’ outcomes [73]. Moreover, there are conflicting
views on the impact of corporate social responsibility on innovation outcomes [74,75]. This
finding can also help to clarify the inconclusive results of previous studies by suggesting
that a mediating role of shared vision capability exists between environmental corporate
social responsibility and green innovation performance.

Secondly, most prior studies have confirmed that green customer and supplier in-
tegration [7], green absorptive capacity [45], and organizational green learning [10] can
be drivers of green innovation performance. The study provides new insight into the
antecedents of green innovation performance. We scrutinized the environmental corporate
social responsibility–green innovation performance link and the shared vision capability–
green innovation performance link in Chinese firms. The results of the data analysis
indicate that environmental corporate social responsibility and shared vision capability
are positively associated with green innovation performance, which expands the existing
research on the antecedents of green innovation performance. The finding also responds to
the call of Du et al. [7], who put forward future research directions that deepen the research
on the antecedents of green innovation performance.

Finally, we found that resource slack played a positive moderating role in the re-
lationship between environmental corporate social responsibility and green innovation
performance. Previous studies showed that resource slack can moderate the corporate
social responsibility–firms’ outcomes relationship. Alshorman et al. [76] empirically con-
firmed that resource slack moderated the influence of corporate social responsibility on firm
market value by investigating 95 nonfinancial Jordanian firms. Xie [77] found that slack
resources can improve the positive link between corporate social responsibility and green
technology innovation. Our finding extends the knowledge pool by linking the environ-
mental corporate social responsibility, resource slack, and green innovation performance
literature [7,11,76]. Meanwhile, the finding about the moderating role of resource slack
verifies the proposition of resource-based theory [29]. High levels of resource slack can
provide firms with adequate human, material, and financial resources to innovatively make
manufacturing processes greener and lower carbon in response to an environmentally
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responsible strategy. Thus, we further clarified the boundary conditions of the effect of
environmental corporate social responsibility on green innovation performance, which
deepens the research conclusions of Mo et al. [73] and gives insight into the moderating
role of resource slack on the corporate social responsibility–firms’ outcomes relationship.

5.2. Managerial Implications

The above findings offer some practical implications for managers of firms aiming
at gaining competitive advantages via improving green innovation. Firstly, the study
indicates that environmental corporate social responsibility can help to promote green
innovation performance. The practical value of the result lies in a better understanding
of how environmental corporate social responsibility contributes to the improvement of
green innovation performance. Firms should actively integrate environmental concerns
into their competitive strategy, operations, and commercial activities, which can help them
adhere to the national strategy of building an environmentally friendly society and ensure
needed resources from internal and external stakeholders, such that green innovation
performance can be improved. Moreover, firms’ environmentally responsible initiatives can
be communicated to the public via brochures and advertisements, which can let the public
know that the firm’s manufacturing processes and products are green and low carbon.
Thereby, green innovation performance can be improved.

Secondly, firms should concentrate on fostering shared vision capabilities when car-
rying out environmental corporate social responsibility strategies. The study shows that
shared vision capability can mediate the impact of environmental corporate social responsi-
bility on green innovation performance. Thus, when a firm is formulating an environmental
corporate social responsibility strategy, it needs to pay close attention to how it transmits
information to employees. That is to say, the firm should help all members comprehend
the firm’s environmental responsibility efforts and make them feel oneness and pride with
the firm, which can help firms to strengthen their green innovation performance.

Finally, managers can take advantage of the interplay between resource slack and
environmental corporate social responsibility to improve their green innovation perfor-
mance. As stated above, managers should focus not only on increasing available resources
but also on slack resource allocation. Therefore, firms should play a more active role in
making effective use of resources to strengthen green innovation performance in response
to the environmentally responsible strategy. Meanwhile, when firms have a large number
of discretionary resources, managers need to concentrate on slackness and inefficiency to
prevent abusing slack resources.

6. Conclusions, Limitations, and Directions for Future Research

6.1. Conclusions

In this study, we have investigated the roles of environmental corporate social re-
sponsibility, shared vision capability, and resource slack in improving green innovation
performance based on a sample of Chinese companies. We found that environmental cor-
porate social responsibility is significantly associated with green innovation performance,
and shared vision capability mediates the environmental corporate social responsibility–
green innovation performance relationship. Our findings also indicate that, when the
level of resource slack is higher, the relationship between environmental corporate social
responsibility and green innovation performance can be stronger.

This study makes three major contributions to extant literature and practices. Firstly,
it provides a better research model for comprehending both the direct and indirect impacts
of environmental corporate social responsibility on green performance. By concentrating
on the mediating effect of shared vision capability, which is overlooked in a number of
prior studies, we emphasize the collective understanding of a firm’s vision to maximize the
impact of environmental corporate social responsibility on green innovation performance.

Secondly, the study offers empirical evidence that resource slack has an indirect effect
(moderating role) on the link between environmental corporate social responsibility and
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green innovation performance. Though the significance of resource slack was acknowl-
edged in prior studies [78,79], its moderating effect in the environmental corporate social
responsibility–green innovation performance relationship remains somewhat ambiguous.
Our findings expand the extant literature and enhance our understanding of the moderat-
ing role of resource slack on the influence of environmental corporate social responsibility
on green innovation performance, which offers firms more measures to improve green
innovation performance.

Finally, the study empirically examines the impact of environmental corporate social
responsibility on green innovation performance and takes shared vision capability as a
mediator and resource slack as a moderator in the Chinese context. In recent years, the
central government has issued strict environment protection regulations encouraging firms
to save energy and reduce emissions in the production process, which is aimed at realizing
the goals of peak emissions and carbon neutrality by 2060. Due to the policy background
and unique business environment, firms in China can have different performances in
environmental corporate social responsibility, shared vision capability, resource slack, and
green innovation performance. Therefore, our findings offer a well-timed and discerning
contribution to comprehending the role of environmental corporate social responsibility in
the Chinese business context.

6.2. Limitations and Directions for Future Research

There are some limitations to the study. Firstly, it explores the causality in the en-
vironmental corporate social responsibility–green innovation performance relationship.
Although the study tests the direct impact of environmental corporate social responsi-
bility on green innovation performance, the mediating role of shared vision capability
and the moderating role of resource slack between them via time-lagged measures for the
main variables, there are difficulties in making causal inferences due to the correlational
design of the research. The conclusions of the study provide the directionality of the
environmental corporate social responsibility–green innovation performance relationship,
which is developed by more theoretical than empirical perspectives. Moreover, in the
future, a longitudinal study design can be used to explore the complicated relationships
between environmental corporate social responsibility, shared vision capability, resource
slack, and green innovation performance, which can make the conclusions more precise
and generalized.

Secondly, the impact of environmental corporate social responsibility on green inno-
vation performance can be divergent for firms in different cultures. The study relied on a
survey of Chinese employees and thus such a cultural effect may exist. Future studies can
validate the research in different countries to confirm the generality of the research model.

Thirdly, the study collected self-reported data using a questionnaire. Although we
have purposefully obtained primary data, each questionnaire with four main variable mea-
surement scales and a basic characteristics information form is filled out by one employee
according to his/her own subjective evaluation, which may involve some deviation. Future
studies can adopt public secondary data to test our research model and compare the results
with our study in order to strengthen the robustness of the research conclusions.

Finally, the study focuses on the mediating role of shared vision capabilities, and the
moderating role of resource slack in the environmental corporate social responsibility–green
innovation performance relationship on the basis of social identity theory and resource-
based theory. Future studies can explore contextual factors (e.g., green organizational
climate and institutional pressures) that serve as moderators. Moreover, the study has
bridged the relationship between environmental corporate social responsibility and green
innovation performance through shared vision capability. Future studies can also consider
dynamic capability, corporate social capital, and green trust as mediators to deepen the
study of the environmental corporate social responsibility–green innovation performance
relationship. Meanwhile, not only social identity theory and resource-based theory but
also resource slack theory can be a theoretical basis for exploring the relationship between
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environmental corporate social responsibility and green innovation performance. Therefore,
future studies can adopt the resource slack theory to further investigate the environmental
corporate social responsibility–green innovation performance link.
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Appendix A

Table A1. Measure items of the questionnaire.

Constructs Items Numbers Measurement Items References

Gender Control Variable 1 Male
Female

Afsar et al. [64]; Liao
and Long [31]

Age Control Variable 2

30 years old or under
31–40 years old
41–50 years old

Over 50

Education Control Variable 3

Senior high school (polytechnic school) or under
Junior college

Undergraduate
Graduate and above

Grade Control Variable 4

General staff
Junior managers
Middle managers
Senior managers

Tenure Control Variable 5 Fill-in-the-blank question

Firms’ type Control Variable 6

Private firms
Foreign firms

State-owned firms
Sino–foreign joint venture

Firms’ size Control Variable 7

Fewer than 20 employees
20–50 employees
51–200 employees

Over 200 employees

Firms’ Age Control Variable 8 10 years or under
Over 10 years
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Table A1. Cont.

Constructs Items Numbers Measurement Items References

Environmental Corporate
Social Responsibility

ECSR1 Our company participates in activities which aim
to protect and improve the quality of the natural.

Farooq et al. [62]
ECSR2 Our company makes investments to create a

better life for future generations.

ECSR3
Our company implements special programs to

minimize its negative impact on the
natural environment.

ECSR4 Our company targets sustainable growth which
considers future generations.

Shared Vision Capability

SVC1
I fully understand the meaning of our

company’s vision and mission and I can fully
explain it in detail.

Luo et al. [27]

SVC2 I can understand the meaning of the phrase
“make culture” embedded in our vision.

SVC3 I fully engaged and in accordance with our
company’s vision and mission.

SVC4 I can explain our company’s vision and mission
and business direction in detail.

SVC5 Vision and business direction of our company
are adequately set.

SVC6 I know what need to do in order to achieve our
company’s vision.

Resource Slack

RS1
Our company has a pool of uncommitted

resources that can quickly be used to fund new
strategic initiatives.

Gao and Yang [27]RS2 Our company can obtain resources at short
notice to support new strategic initiatives.

RS3
Our company has substantial resources at the

discretion of management for funding new
strategic initiatives.

Green Innovation
Performance

GIP1

Our company chooses the materials of the
product that produce the least amount of

pollution for conducting the product
development or design.

Chang et al. [63]

GIP2

Our company chooses the materials of their
products that consume the least amount of

energy and resources for conducting the product
development or design.

GIP3

Our company would circumspectly evaluate
whether their products are easy to recycle, reuse,

and decompose for conducting the product
development or design.

GIP4
The manufacturing process of our company

effectively reduces the emission of hazardous
substances or wastes.

GIP5
The manufacturing process of our company

effectively recycles wastes and emissions that
can be treated and reused.

GIP6
The manufacturing process of our company

effectively reduces the consumption of water,
electricity, coal, or oil.
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Abstract: High-quality innovation can solve the “bottleneck” problem of key enterprise technologies
and drive the high-quality development of enterprises. Therefore, how to improve innovation
quality has become a growing concern in the academic industry. In previous studies, the impact of
TMT experience heterogeneity on enterprise innovation quality has not been well explored. Based
on the panel data of Chinese A-share listed companies, this paper explored how TMT experience
heterogeneity affects enterprise innovation quality. The following constitutes our findings: (1) TMT
functional experience heterogeneity positively affects partner diversity to promote innovation quality,
while industrial experience heterogeneity shows the opposite result. (2) Enterprise partner diversity
partially mediates the relationship between TMT experience heterogeneity and innovation quality.
(3) TMT technological participation positively regulates the relationship between TMT experience
heterogeneity and enterprise partner diversity. This paper gave theoretical support for enterprises to
play the role of TMT experience heterogeneity in enhancing innovation quality, and we extended the
research on TMT heterogeneity based on empirical analysis. This study also provided new micro
evidence for enterprises to use diverse partners to improve innovation quality.

Keywords: TMT experience heterogeneity; innovation quality; partner diversity; TMT technological
participation

1. Introduction

Innovation is not only the key factor for an enterprise to maintain its core compet-
itiveness [1,2], but it is also the source of power for its economic development [3,4]. At
present, the impact of the COVID-19 epidemic and the ebb of globalization lead to turbu-
lence in the international market. Chinese enterprises are under increasing competitive
pressure. To realize sustainable development, they need to rely on high-quality innovation
to overcome the fundamental technological challenges and solve the “bottleneck” problem
of key enterprise technologies. Meanwhile, the State Intellectual Property Office of China
has repeatedly stressed that although the total number of patent applications of Chinese
enterprises has been ranked first in the world, the quality of patents is generally low.
China’s economy has entered a high-quality development stage, which puts forward higher
requirements for an innovation-driven strategy that enables quantity to match quality.
This also requires enterprises to shift from the traditional pursuit of innovation ability
and innovation quantity to the pursuit of innovation quality. Therefore, it is necessary to
explore ways to improve innovation quality.

As the collective leader of the enterprise, the Top Management Team (TMT) has the
highest strategic decision-making power, so the TMT has a great impact on enterprise
innovation [5,6]. In recent years, due to the increasing difficulty of innovation decision
making, TMT heterogeneity has attracted more and more attention [7,8]. TMT hetero-
geneity refers to the differences in demographic background characteristics and important
cognitive concepts and values among senior management members. Based on the upper
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echelon theory, TMT heterogeneity affects the organization’s performance and strategic
choices [9,10]. In particular, more and more strategically minded researchers focus on
how TMT heterogeneity affects innovation [11,12]. Among them, most scholars found
that TMT heterogeneity can promote enterprise innovation. For example, Camelo-Ordaz
(2005) [13] argued that TMT education heterogeneity is positively related to innovation per-
formance. Taking the listed companies in the US healthcare industry as an example, Bass A
E (2019) [14] found that TMT gender heterogeneity can promote enterprise innovation. On
the contrary, some scholars have found that TMT heterogeneity inhibits innovation [15,16].
For example, Liu (2012) [17] believed that TMT age heterogeneity had a negative correlation
with enterprise innovation performance.

In summary, two research gaps are shown in the existing literature on the influence
of TMT heterogeneity on innovation. Firstly, prior studies have examined the effects of
TMT heterogeneity on innovation outcomes [18] and innovation capability [7,19], but they
have not yet deeply discussed its effect on innovation quality. The underlying mechanism
between them has not been figured out. Secondly, there have been few studies on the
effects of TMT experience heterogeneity on innovation quality compared to heterogene-
ity in terms of gender, age, education, and cognitive and functional background [18,19].
The influence of TMT experience heterogeneity on enterprise innovation quality has not
attracted enough attention.

According to the knowledge classification method proposed by Michael Polanyi,
experience is a rare tacit knowledge that is the essence of enterprise core competence.
Experience, which is hard to learn, imitate, and transfer between enterprises, comes from
the long-term work experience of TMT members and is a key source of enterprise core
competitiveness. Yang et al. (2020) [7] argue that it is important to concentrate on TMT
experience heterogeneity when investigating strategic issues, which is supported by Gu et al.
(2020) [20]. Therefore, it is very important to explore the impact of TMT experience
heterogeneity on enterprise innovation quality. In addition, TMT experience heterogeneity
is an implicit feature, which needs the help of corporate behavior to manifest its role
in innovation quality. At present, the speed of technological iteration is accelerating,
and the difficulty of innovation is increasing. It is difficult for enterprises to achieve
high-quality technological innovation by themselves. Therefore, looking for partners
has become an important link in the process of enterprise innovation. Enterprises need
to actively seek cooperation with the outside world and give full play to the resource
advantages of each cooperative subject to achieve high-quality innovation. Meanwhile, in
the process of seeking partners, TMTs have different familiarity with the market, partners,
and customers due to their different technical participation, which will affect the direction of
enterprise innovation, development, and partner selection. Therefore, to some extent, TMT
technical participation will affect the relationship between TMT experience heterogeneity
and enterprise partner diversity.

Therefore, the main questions to be solved in this study are listed as follows:

1. How does TMT experience heterogeneity including functional experience heterogene-
ity and industrial experience heterogeneity affect enterprise innovation quality?

2. What role does enterprise partner diversity play in the relationship between TMT
experience heterogeneity and innovation quality?

3. How does TMT technological participation affect the relationship between TMT
experience heterogeneity and innovation quality?

We contribute to TMT research in several ways. Firstly, we further enrich the research
on TMT heterogeneity based on empirical analysis and provide a theoretical basis for
enterprises to optimize the configuration of the TMT to improve innovation quality. Expe-
rience, as a kind of tacit knowledge, is an important source of competitive advantage for
enterprises. This serves as our jumping-off point for a thorough analysis of the mechanisms
behind the decision-making process and decision-making quality of various forms of TMT
experience heterogeneity, and we expose their various contributions to the innovation
quality. Secondly, we uncover the “black box” that TMT experience heterogeneity affects
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innovation quality from an internal perspective. We discover the role of partner diversity
as an intermediary, which offers theoretical support for enterprises to rationally optimize
and organize TMT members, encourages the formation of diversified partnerships, and is
of great practical significance because it helps enterprises to enhance innovation quality.
Thirdly, we reveal the practical significance of TMT’s participation in technology R&D
in the context of different experience heterogeneities, which points out the practical path
for enterprises to achieve high-quality innovation under the current complex economic
environment. We also provide important guidance for TMTs with different experience het-
erogeneities to participate in innovation R&D, thus further helping enterprises avoid risks
when making strategic decisions and ensuring the stable, sustainable, and high-quality
development of enterprises.

The rest of this paper is organized as follows: Section 2 reviews the existing research.
Section 3 introduces the theory and hypotheses about the effects of TMT experience hetero-
geneity on innovation quality. Section 4 clarifies the methodology and describes the data
collection and processing. Section 5 presents our empirical results. Section 6 is heterogeneity
analysis of talent, followed by Section 7 which highlights the discussion and conclusions.

2. Literature Review

2.1. Research on TMT Characteristics Based on the Upper Echelon Theory

Based on the cognitive basis and values of decision makers, Hambrick and Mason
(1984) [9] explored the theoretical framework of enterprise strategic decision making and
creatively put forward the upper echelon theory. Hambrick and Mason (1984) [9] argued
that the behavior of senior managers is a response to their cognitive, value, and experience
characteristics. By influencing team cognition, TMT characteristics enable them to make
different judgments on alternative plans, future events, and corresponding results, thus
affecting strategic decisions and ultimate outcomes. This theory aims to optimize the
characteristics of TMTs to improve the team’s operation level and subsequent enterprise
performance [12,13]. The characteristics of TMTs proved to be an important factor affecting
management and even corporate behavior [21].

Scholars have made many achievements in exploring the relationship between TMT
characteristics and organizational performance. These scholars mainly focus on two as-
pects of TMT characteristics: the team’s demographic characteristics and heterogeneity.
In the face of the complex external strategic environment, executives will bring personal
psychological factors (cognitive type, values, personality, etc.) and observable factors (age,
gender, education, etc.) into the strategic decision-making process [19]. The advantage of
using demographic characteristics for academic research is that it is simple and objective,
easy to understand, easy to measure, and has a good predictive effect [22]. TMT hetero-
geneity refers to the differences in demographic background characteristics and important
cognitive concepts and values among senior management members [23]. Theoretically,
such differences can cover countless dimensions, including easily identifiable differences
such as age, gender, race, educational background, functional experience, and industry
experience (as well as differences such as personality and values that are difficult to mea-
sure specifically) [7,24]. In fact, considering the availability of data, most of the existing
studies focus on the heterogeneity of easily identifiable and stable characteristics. Many
organizations and strategically minded researchers apply the upper echelon theory to study
the relationship between TMT heterogeneity and organizational performance [24,25]. With
the increasingly complex decision-making environment and the increasing difficulty of
decision making, heterogeneity has attracted more and more attention [18,26–28]. However,
the research on TMT experience heterogeneity is still insufficient.

2.2. Research on TMT Heterogeneity and Innovation

Scholars have conducted extensive research on the impact of TMT heterogeneity on
innovation. Researchers advocating a positive view believe that TMT heterogeneity is
more likely to stimulate and amplify team members’ creativity and innovation, which
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ultimately promotes the success of enterprise innovation [29]. Beckman (2006) [30] found
that teams with a strong heterogeneity of work experience showed more exploratory and
innovative behaviors because they have more external contacts and unique ideas. Henneke
and Lüthje (2007) [31] pointed out that the composition of interdisciplinary entrepreneurial
teams affects the quality of the enterprise’s strategic planning process, thus indirectly
promoting product innovation. Ni et al. (2016) [32] studied the impact of the balance of
team heterogeneity on team creativity. They found that the balance of team knowledge
heterogeneity can positively affect team creativity.

Researchers advocating a negative view believe that TMT heterogeneity is not neces-
sarily more conducive to innovation than homogeneity. Amason et al. (2006) [33] found that
in highly innovative enterprises, due to the increasing demand for face-to-face communica-
tion, the performance of homogeneous teams that could conduct open and collaborative
communication was better than that of heterogeneous teams, a finding later supported
by Elsbach and Kramer (2003) [34]. Chattopadhyay (1999) [35] argued that differences
between team members significantly reduced mutual trust. This was not conducive to the
information exchange and integration of the whole team and had a negative impact on
innovation. Knight (1999) [36] found that the TMT education heterogeneity could increase
the differences among members, trigger internal conflicts, and thus reduce the efficiency
of enterprise decision making. The internal conflict caused by TMT heterogeneity also
weakened the enterprise’s innovation ability [37].

In summary, the existing research demonstrated the impact of TMT heterogeneity on
innovation capability and innovation performance from different perspectives, but they
have not yet reached a consensus or conclusion. In addition, there is a lack of research on the
relationship between TMT experience heterogeneity and innovation quality. According to
the patent statistics report of the World Intellectual Property Organization (WIPO) in recent
years, the ratio of the effective amount to the applied amount of Chinese invention patents
is low, the patent life is short, and a large number of invention patents become invalid
before the protection period, which indicates that the patent quality is not high. Based on
this, this paper will study the impact and mechanism of TMT experience heterogeneity
on enterprise innovation quality to reveal the mechanism “black box” and theoretical
boundary of this causal chain.

3. Theory and Hypotheses

3.1. TMT Experience Heterogeneity and Innovation Quality

As tacit knowledge, TMT experience is both difficult to transfer and difficult to be
imitated, which is an important source of enterprise competitiveness. The experience hetero-
geneity caused by individual differences influences the creation of competitive advantages.
According to the upper echelon theory, TMT experience heterogeneity influences the team’s
perception and interpretation of a given situation, which affects strategic decisions such
as enterprise innovation [38]. Based on the existing research, TMT experience hetero-
geneity can be divided into functional experience heterogeneity and industrial experience
heterogeneity [7,39,40].

Functional experience heterogeneity refers to the variations in the professional knowl-
edge resources, experience skills, and modes of thought that TMT members possess depend-
ing on their job tasks and functions. The stronger the functional experience heterogeneity is,
the greater the differences in the experience of general management, financial management,
production management, marketing, and technology among members are [7]. Industrial
experience heterogeneity reflects the differences in product processes, technology, and
customer needs that TMT members have encountered within the industries in which they
have worked [20]. The stronger the heterogeneity of industry experience is, the greater
the knowledge differences among members regarding industry regulation, opportunities,
threats, competitors, suppliers, and customers are. These two types of heterogeneity have
different effects on innovation quality.
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The knowledge of market service modes is fully integrated after combining members
with different functional experiences. This can improve the quality of team decision making
and create complementary benefits in company strategic decision making by reducing
knowledge blind spots and developing varied thinking patterns [41,42].

Specifically, team members can first create diverse information-processing views based
on their own functional experience thanks to the variability of TMT functional experience.
On the one hand, it makes TMT members more sensitive to changes in the internal and
external environment, which makes it easier to identify new routes for innovation [41] and
lowers its uncertainty. On the other hand, it stimulates the TMT to respond to strategies in
time, discourages the TMT from engaging in group thinking [9], and offers more innovative
decision-making solutions to enhance innovation quality [43]. Secondly, TMT functional
experience heterogeneity can promote innovation change [44]. The professional experience
of TMT members is an important basis for TMT decision making. Meanwhile, differentiated
functional backgrounds provide various professional knowledge, skills, and ideas for
solving problems. The collision of cross-functional experiences can effectively enhance the
team’s capacity for decision making and problem solving [45], which makes TMT more
inclined to implement innovation change and finally improve innovation quality. Therefore,
we propose the first hypothesis: Hypothesis 1.

Hypothesis 1 (H1). TMT functional experience heterogeneity is positively related to innovation quality.

TMT industry experience represents the familiarity and sensitivity of team members
to regulations, opportunities, threats, competitors, and industrial chains in the sector [10],
which is a unique human capital that those outside the sector do not possess. However,
TMT industry experience heterogeneity may diminish the enterprise‘s understanding of
market change and knowledge base, which would lower the enterprise‘s ability to inno-
vate [46]. First, the senior executives’ inability to fully comprehend the current industry due
to their experience working across multiple sectors makes it difficult for TMT to accurately
identify market opportunities, perceive market changes, and comprehend the underlying
changes taking place in the sector, all of which affect the quality of innovation decisions.
Second, because high-quality innovation is characterized by specialization, refinement, and
novelty [47], enterprises need to enhance vertical knowledge innovation and creativity,
concentrate knowledge, human resources, and other resources to develop new technologies
and vigorously develop specialized production. For this reason, many enterprises employ
executives with extensive industry knowledge. They make sound decisions for high-quality
innovation since they are knowledgeable about industry regulations and technological
trends. On the contrary, frequently changing the industry in which they work makes senior
executives lack professional knowledge and a unique perspective on the industry. Due to
their lack of industry experience, they are not only unable to acquire and integrate resources
in a more targeted way to meet the needs of high-quality innovation [48], but they also find
it difficult to point out the direction for improving innovation quality. Together, these argu-
ments suggest that TMT industry experience heterogeneity may hinder the improvement of
enterprise innovation quality. Therefore, we propose the second hypothesis: Hypothesis 2.

Hypothesis 2 (H2). TMT industry experience heterogeneity is negatively related to innovation quality.

3.2. The Mediating Effect of Enterprise Partner Diversity

Technological innovation is the process of recombining knowledge elements. The
current ebb of globalization has intensified the market competition of Chinese enterprises.
At the same time, the first wave of the industrial, scientific, and technological revolution
swept in, offering new challenges to the quality and complexity of enterprise innova-
tion. The enterprise’s own knowledge elements are difficult to overcome the key core
technologies to meet the above challenges [49,50]. Therefore, enterprises need to actively
carry out R&D cooperation with various types of subjects to meet the requirements of
high-quality innovation.
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On the one hand, different types of partners have different advantages such as power
and knowledge. Cooperation with the government can gain the support and trust of the
government [51–53] and strive for a good external political environment. Cooperation with
universities and scientific research centers enhances the degree of enterprise talent team
construction [54], which in turn enhances the quality of enterprise innovation. It also allows
universities to contribute their specialists, cutting-edge technology, and scientific informa-
tion [55,56]. Consumer collaboration can help gain timely product feedback and offer fresh
ideas for innovation. Diverse partners bring many high-quality external resources and
access to knowledge for enterprises, broaden the knowledge base, optimize the original
knowledge structure, and provide intellectual support for high-quality innovation [57,58].
Diverse collaborative research and development across departments, fields, and geogra-
phies can overcome geographic constraints, utilize several disciplines to solve innovative
issues, and produce higher-quality innovation [59]. On the other hand, diversified part-
ners provide enterprises with diversified thinking modes and R&D methods. This can
effectively enhance enterprises’ knowledge absorption capacity, promote the upgrading of
original technologies and processes, and ultimately improve enterprise innovation quality.
Therefore, partner diversity has a positive effect on innovation quality [60].

Based on the important role of partner diversity, exploring its antecedents is of great
significance for improving innovation quality. TMT experience heterogeneity affects the
team’s resource acquisition and specialization, which affects the enterprise’s partner se-
lection and relationship maintenance. As for TMT functional experience heterogeneity,
according to the resource-based theory, TMTs with a strong functional experience hetero-
geneity have a broader social network and contacts [61,62]. On the one hand, it supplies
enterprises with the opportunity to establish cooperative relationships with partners who
master different scarce technological resources. On the other hand, it provides enterprises
with comprehensive and precise information to help them understand the real situation
and benefits of potential partners so as to make the best decision [63,64]. In addition, TMT
functional experience heterogeneity enables the team to have a diversified perspective on
information processing, which is conducive to improving the team members’ ability to
perceive and control risks [65]. Moreover, it allows enterprises to coordinate cooperative
relationships with different partners, maximize the advantages of cooperative innovation,
and improve innovation quality. Therefore, we propose the third hypothesis: Hypothesis 3.

Hypothesis 3 (H3). Partner diversity plays a mediating role between TMT functional experience
heterogeneity and enterprise innovation quality. That is, TMT functional experience heterogeneity
improves innovation quality by improving partner diversity.

Members of teams with substantial TMT industrial experience heterogeneity have
fairly distinct innovation knowledge bases because different industries have different tech-
nological R&D paradigms and innovation points. It is easy to have differences in opinion
among members in the selection of partners, which leads to management conflicts and
is not conducive to the selection of diversified partners. In addition, high-quality inno-
vation needs to be supported by deep industry experience. Executives may not immerse
themselves in a particular industry and become specialists in it due to the conversion of
numerous industries. Years of work experience in the same industry has made senior
executives enjoy a high reputation, which helps attract more types of partners. In the face
of numerous choices, executives rely on long-term industry experience to identify which
partners can support enterprise innovation. These are all unattainable due to industry
experience heterogeneity. Therefore, teams with strong industrial experience heterogeneity
find it challenging to identify the fundamental problems impacting innovation quality and
develop diversified partnerships due to the absence of broad knowledge in the industry.
Therefore, we propose the fourth hypothesis: Hypothesis 4.
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Hypothesis 4 (H4). Partner diversity plays a mediating role between TMT industrial experience
heterogeneity and enterprise innovation quality. That is, TMT industrial experience heterogeneity
reduces innovation quality by reducing partner diversity.

3.3. The Moderating Effect of TMT Technological Participation

It is a common practice for senior executives to participate in technology R&D. By
participating in technology R&D, senior executives can fully understand the problems and
resources needed in the R&D process [66] and make their intellectual labor and creative
activities play a leading role in the enterprise’s technological innovation process. For a
TMT with strong functional heterogeneity, senior executives who participate in R&D can
better utilize their advantages in resource acquisition, select partners to better address
R&D demands, and develop diversified cooperative relationships. At the same time,
when TMTs participate in the process of technology R&D, they often have a risk aversion
tendency to maintain their professional reputation [12]. As a result, the TMT is more
ready to use its varied knowledge to mobilize resources in the social network, choose
diversified partners, avoid R&D risks, and enhance the quality of innovation the higher
its technological engagement [67]. Therefore, TMT technological participation enhances
the promotion effect of TMT functional experience heterogeneity on partner diversity.
Therefore, we propose the fifth hypothesis: Hypothesis 5.

Hypothesis 5 (H5). TMT technological participation positively moderates the relationship between
functional experience heterogeneity and partner diversity.

When members of the TMT engage in technology R&D, they necessarily draw on their
prior industry knowledge to inform their decision making because of the major disparities
in innovation models and innovation elements, or in other words, across different industries.
This can lead to divisions among TMT members over the choice of partners, causing
conflicts, which is not conducive to the establishment and maintenance of diversified
partnerships. Therefore, TMT technological participation enhances the inhibition effect of
TMT industrial experience heterogeneity on partner diversity. Therefore, we propose the
sixth hypothesis: Hypothesis 6.

Hypothesis 6 (H6). TMT technological participation positively moderates the relationship between
industrial experience heterogeneity and partner diversity.

In summary, the conceptual model of this study is shown in Figure 1.

Figure 1. Conceptual model of the impact of TMT experience heterogeneity on innovation quality.

4. Research Design

4.1. Data Collecting

The initial study sample includes all Chinese A-share (RMB ordinary stock) companies
listed on the Shanghai and Shenzhen Stock Exchanges from 2011 to 2020. The patent
data of this study are from the database of the State Intellectual Property Office of China,
and the information on listed companies and the original data of related variables are
from the China Stock Market and Accounting Research (CSMAR) database. The following
approaches were used to screen the data: (1) Excluding listed companies that issued both
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A-shares and B-shares since they had multiple financial sources, a complicated financial
structure, and potentially inconsistent data quality. (2) Eliminating any companies with
unreasonable financial data or losses that have lasted longer than two years, namely the
ST (Special Treatment, that is to say, exercise additional control over the stock trading of
the listed companies with abnormal financial or other conditions), * ST (Early warning of
delisting risk for stocks that have lost money for three consecutive years), and PT (Particular
Transfer, that is to say, stop any trading, clear the price, and wait for delisting) samples
of the companies. (3) The status of publicly traded financial corporations is not taken
into consideration because they operate, manage, and innovate in ways that are distinct
from real economy enterprises, making it difficult to calculate enterprise innovation and
other key metrics. Among them, the classification of enterprises by industry refers to
the Guidelines on the Classification of Listed Companies by Industry. (4) Eliminating
enterprises with serious missing indicators and abnormal data. The data of this research on
TMT heterogeneity are from the CSMAR China Listed Company Database.

The enterprise patent data used in this study to calculate the enterprise innovation
quality, partner diversity, and other indicators are from the patent database of the State
Intellectual Property Office of P.R. China (SIPO). In the database, the number of invention
patents and practical patents applied by enterprises from 2011 to 2020 was searched with
“applicant = enterprise name”, and a total of 422,978 patents were retrieved (Figure 2). Then
this research extracts the patent field information of each patent, such as title, application
number, application date, IPC, applicant type, and inventor. On this basis, this research
calculates the enterprise innovation quality, partner diversity, and the TMT technological
participation of each enterprise by using Python and other tools. After the above processing,
the remaining 2691 enterprises have 12,797 observations.

Figure 2. Distribution of annual patent applications of sample enterprises.

4.2. Variable Design and Specification
4.2.1. Independent Variable: TMT Experience Heterogeneity

Based on the research of Daellenbach et al. (1999) [39], Ston et al. (2005) [40], and
Yang et al. (2020) [7], this study divides the experience heterogeneity of senior management
teams into functional experience heterogeneity and industrial experience heterogeneity.

Functional Experience Heterogeneity (FEH). Firstly, this paper, which is enlightened
by Tihanyi et al. (2000) [68] and Yang et al. (2020) [7] and is based on the situation of sam-
ple companies, divides the functional backgrounds of TMT members into six categories:
(1) manufacturing, (2) research and development, (3) financial accounting, (4) market-
ing, (5) law, and (6) administrative management (including Party affairs, Communist
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Youth Leagues, trade unions, etc.). Secondly, this paper uses Blau (1977)’s categori-
cal index to calculate the TMT functional experience heterogeneity, and the formula is:
HFE = 1 − ∑n

i p2
ijt. Among them, pijt is the percentage of members with a type i functional

background in TMT of j enterprise in year t, and n is the number of functional background
categories. The value of TMT functional experience heterogeneity ranges from 0 to 1. The
closer the value is to one, the higher the functional experience heterogeneity of the team.

Industrial experience heterogeneity (IEH). Referring to Yang et al. (2018) [69], firstly,
this research paper divides the TMT members’ industries and determines the number of
various industries. Secondly, the categorical index of Blau is used to calculate the value
of each categorical variable separately, and the calculation formula is: IEH = 1 − ∑n

i p2
ijt.

Among them, pijt is the percentage of members with a type i industrial background in TMT
of j enterprise in year t, and n is the number of industry background categories. The value
of TMT industrial background heterogeneity ranges from 0 to 1. The closer the value is to 1,
the higher the industrial background heterogeneity of the team.

4.2.2. Dependent Variable: Enterprise Innovation Quality (Eiq)

A patent is an important carrier of enterprise innovation achievements. Traditionally,
scholars take the number of patent applications and the number of patent citations as
the measurement indicators of innovation quality. With the continuous deepening of
research on patent text information mining, scholars are more inclined to use the breadth
of enterprise patent knowledge to measure enterprise innovation quality [44,70–72].

This paper draws on the research of Liu et al. (2020) [73] and Wu Liu et al. (2022) [74],
which uses the breadth of patent knowledge to represent innovation quality. First, according
to the IPC classification system, which consists of five levels, namely part, large class, small
class, large group, and group, the Herfindahl–Hirschman index (HHI index) at the large
group level is used to measure the knowledge breadth of each patent. The calculation
formula is as follows: HHI = 1 − ∑ αp

2. Among them, α represents the proportion of each
major group classification in the IPC classification number of patent documents, and p
represents the patent number. A larger HHI means a larger difference in the IPC large
group classification level, a wider range of technological fields, and higher patent quality.

As for the annual innovation quality of enterprises, this study uses the natural log-
arithm of the median of the enterprise’s annual patent knowledge breadth index plus
one to measure the innovation quality of the enterprise in that year. It should be noted
that according to the provisions of Chinese Patent Law on invention, utility model and
design patents as well as invention and utility models have strong novelty, creativity, and
practicability, but design patents are of low quality and do not have an IPC classification
system. Therefore, this study only considers invention and utility model patents when
measuring enterprise innovation quality.

4.2.3. Mediating Variable: Enterprise Partner Diversity (Epd)

According to the classification standards of patent applicants of the State Intellectual
Property Office, the applicant types are divided into five categories: enterprises, scientific
research institutions, colleges and universities, government organizations, and individuals.
Based on Wang’s research (2021) [75], the Blau index is used to calculate the Epd, and the
formula is: Edp = 1 − ∑n

i s2
i . Among them, Si represents the proportion of partner type i in

the annual technological innovation process of the target enterprise, and n represents the
number of partner types in the annual technological innovation portfolio of the enterprise.
The Epd index ranges from 0 to 1. The larger the Epd value is, the higher the cooperation
diversity of the enterprise.

4.2.4. Moderating Variable: TMT Technological Participation (TMTTP)

TMTTP will not only affect the innovation quality of enterprises but will also change
the relationship between TMT experience heterogeneity and Edp to a certain extent. Draw-
ing on the research of Zeng (2012) [76], TMTTP is used as a moderating variable in this
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study. The formula of TMTTP is: TMTTP = Ttm−i/Ttotal−i. Among them, Ttm−i represents
the number of patents with senior executives among the inventors of patents applied by
the enterprise in year i, and Ttotal−i represents the total number of the patent applications of
the enterprise in that year. The TMTTP ranges from 0 to 1. The larger the value of TMTTP
is, the stronger the TMT technological participation is.

4.2.5. Control Variables

In order to reduce the interference of factors other than independent variables and
dependent variables in this study, several control variables are included in the analy-
sis drawing on the research of Yang et al. (2018, 2019) [69], Fang et al. (2016) [77],
Xiao et al. (2019) [78], and Zhang et al. (2022) [79].

(1) Proportion of technical employees: Human resources are the main force in tech-
nological innovation. It is crucial to have a certain number of technical personnel for
high-quality innovation. (2) Employee proportion with a bachelor’s degree or above: it
affects the quality of enterprise human capital, and controlling this variable can avoid
the interference caused by the difference of human capital among enterprises. (3) TMT
average age: TMT average age reflects the risk tendency of the team members to make
decisions. (4) Enterprise size: It may affect the extent of resources that firms commit for
capabilities such as innovation. The resources will influence the speed and outcome of
strategic decisions made by the TMT. (5) The TMT size: it affects the process and results of
internal collaboration among team members [1]. (6) R&D investment: it is an important
reflection of its innovation capability and innovation quality. (7) Enterprise capital structure:
Capital structure is the result of enterprise financing. It determines the ownership of the
property of the enterprise and also stipulates the rights and interests of different investment
subjects and the risks borne by them.

Table 1 shows the definitions and descriptions of all variables.

Table 1. Variable definition and description.

Variable Variable Name Variable Code Measurement/Source

Independent variable
Functional Experience

Heterogeneity FEH Blau (1977) classification index

Industrial experience
heterogeneity IEH Blau (1977) classification index

Dependent variable Enterprise innovation quality Eiq
The natural logarithm of the median of the

enterprise’s annual patent knowledge
breadth index plus 1

Moderating variable TMT Technological participation TMTTP

The ratio of the number of patents
participated by senior executives to the

total number of patents applied by
enterprises every year

Mediating variable Enterprise partner diversity Epd Blau (1977) classification index

Control variable

Proportion of technical employees Pte
The ratio of the number of technical

personnel disclosed by the enterprise to the
total number of employees

Employee proportion of
bachelor’s degree or above Epbda

Proportion of employees with bachelor’s
degree or above disclosed by the enterprise

in the total number of employees
TMT average age TMT age The average age of TMT per year

Enterprise size Size The number of employees in an enterprise
TMT size TMT size Number of TMT members

R&D investment Rdi Logarithm of R&D investment of
enterprise in each year

Enterprise capital structure Ecs Ratio of total liabilities to total assets
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4.3. Research Model

We use the OLS model for empirical analysis. First, to examine the impact of TMT
experience heterogeneity on innovation quality, the model is designed as follows:

Eiq = β0 + β1EH + β(Control + Year + Industry) + ε (1)

In Model (1), Eiq is enterprise innovation quality. EH is experience heterogene-
ity including FEH and IEH. FEH and IEH are respectively substituted into the formula
for calculation.

Second, to examine the mediating effect of enterprise partner diversity (Epd), we also
use the OLS regression model. The model is designed as follows:

Eiq = β0 + β1EH + β2Epd + β(Control + Year + Industry) + ε (2)

Epd is added on the basis of Model (1). In Model (2), if the coefficient of β2 is positive,
it indicates that partner diversity plays an intermediary role in promoting enterprise
innovation. Based on Hypotheses 3 and 4, we expect β2 to be significantly positive. The
definition of the remaining variables in Model (2) is the same as in Model (1).

Third, to test the moderating effect of TMT technological participation (TMTTP), we
add the variable TMTTP and its interaction term with the Epd to Model (1). The model is
designed as follows:

Epd = β0 + β1EH+ β2TMTTP + β3Epd ∗ TMTTP+ β(Control+Year+ Industry)+ ε (3)

FEH and IEH are respectively substituted into the formula for calculation, and the
other variables are defined the same as the previous models. In Model (3), if the coefficient
of β3 is positive, it indicates that TMT technological participation positively moderates
the relationship between TMT experience heterogeneity and partner diversity. Based on
hypotheses 5 and 6, we expect β3 to be significantly positive.

5. Results

5.1. Descriptive Statistics and Basic Analysis Results

Table 2 shows the descriptive statistics of all the variables. The maximum value
of the dependent variable innovation quality is 0.625, while the minimum is 0, which
reveals that the innovation quality of different enterprises varies greatly. The mean and
standard deviation of innovation quality are 0.139 and 0.182, which indicates that the
overall level of innovation quality of Chinese listed companies is not high. The mean of
TMT functional experience heterogeneity and industrial experience heterogeneity are 0.647
and 0.560, which shows that the TMT experience in most enterprises is heterogeneous. In
addition, the average, standard deviation, maximum, and minimum values of the other
variables in this study are all within reasonable limits.

Table 3 reports the correlation coefficients between the variables. It can be seen that
there is a significant correlation among independent variables, regulatory variables, inter-
mediary variables, and dependent variables. Among them, FEH is significantly positively
correlated with the Eiq, indicating that with the enhancement of FEH, the innovation
quality also gradually improves, which is consistent with Hypothesis 1. Meanwhile, IEH is
significantly negatively correlated with the Eiq, indicating that with the enhancement of
IEH, the innovation quality gradually decreases, which is consistent with Hypothesis 2.

Table 4 reports the regression results of model (1). The dependent variable is Eiq, the
independent variables are FEH and IEH. The control variables, year dummy variables, and
industry variables are gradually added. Column (1) to (4) report the regression results with
the independent variable as FEH, while column (5) to (8) reports the regression results
with the independent variable as IEH. Eiq is significantly positively correlated with FEH
(significant at the 1% level), indicating that FEH can improve innovation quality, which is
consistent with Hypothesis 1. Eiq is significantly negatively correlated with IEH (significant
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at the 1% level), indicating that IEH can hinder the improvement of innovation quality,
which is consistent with Hypothesis 2. The remaining variables are within the typical range
and have no extreme values.

Table 2. Descriptive analysis.

Variable Mean p50 SD Min Max

FEH 0.647 0.667 0.086 0.180 0.819
IEH 0.560 0.571 0.146 0.067 0.888
Eiq 0.139 0.000 0.182 0.000 0.625

TMTTP 0.256 0.000 0.374 0.000 1.000
Epd 0.042 0.000 0.137 0.000 0.781
Pte 0.227 0.166 0.182 0.002 2.465

Epbda 0.271 0.211 0.215 0.000 2.226
TMT age 47.236 47.364 3.746 33.000 62.75

Size 7.654 7.575 1.113 4.143 12.438
TMT size 6.955 7.000 2.316 2.000 23.000

Rdi 5.105 7.363 4.397 0.000 14.221
Ecs 0.396 0.384 0.202 0.000 4.995

Table 3. Correlation analysis of each variable.

Eiq FEH IEH TMTTP Epd Pte Epbda
TMT

Age
Size

TMT

Size
Rdi Ecs

Eiq 1
FEH 0.162 *** 1

IEH
−0.060

***
−0.029

***
1

TMTTP 0.123 *** 0.052 ***
−0.087

***
1

Epd 0.163 *** 0.022 **
−0.100

***
0.098 *** 1

Pte −0.005 0.043 *** 0.019 ** −0.043 *** −0.005 1

Epbda
−0.032

***
0.026 *** 0.076 *** −0.125 *** 0.016 * 0.681 *** 1

TMT age −0.009
−0.031

***
0.050 *** −0.125 *** 0.026 *** −0.060 *** −0.027 *** 1

Size
−0.044

***
−0.078

***
0.085 *** −0.068 *** 0.049 *** −0.206 *** −0.187 *** 0.217 *** 1

TMT size −0.005 0.070 ***
−0.087

***
0.100 *** 0.059 *** 0.035 *** 0.054 *** 0.107 *** 0.295 *** 1

Rdi
−0.118

***
0.037 *** 0.130 *** −0.398 *** −0.112 *** 0.075 *** 0.142 *** 0.158 *** 0.110 ***

−0.091
***

1

Ecs
−0.066

***
−0.072

***
0.079 *** −0.098 *** 0.033 *** −0.089 *** −0.049 *** 0.116 *** 0.415 *** 0.169 *** 0.101 *** 1

Note: t statistics in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.

Table 4. Basic results analysis.

(1) (2) (3) (4) (5) (6) (7) (8)
Eiq Eiq Eiq Eiq Eiq Eiq Eiq Eiq

FEH 0.354 *** 0.358 *** 0.323 *** 0.314 ***
(16.61) (16.77) (15.24) (14.82)

IEH −0.075 *** −0.048 *** −0.054 *** −0.051 ***
(−6.15) (−3.92) (−4.44) (−4.14)

Pte 0.010 −0.008 0.000 0.024 * 0.006 0.019
(0.78) (−0.61) (0.00) (1.83) (0.47) (1.37)

442



Sustainability 2022, 14, 16571

Table 4. Cont.

(1) (2) (3) (4) (5) (6) (7) (8)
Eiq Eiq Eiq Eiq Eiq Eiq Eiq Eiq

Epbda −0.040 *** −0.056 *** −0.042 *** −0.034 *** −0.044 *** −0.036 ***
(−3.51) (−4.60) (−3.59) (−2.97) (−3.88) (−3.09)

TMT age 0.002 *** 0.001 *** 0.001 *** 0.001 ** 0.001 0.0015
(3.35) (2.99) (2.64) (2.00) (1.45) (1.03)

Size −0.003 * −0.012 *** −0.011 *** −0.002 −0.010 *** −0.009 ***
(−1.65) (−5.95) (−5.48) (−1.19) (−5.00) (−4.45)

TMT size −0.001 −0.001 −0.001 −0.0001 0.0004 −0.0001
(−1.45) (−0.70) (−1.14) (−0.09) (0.49) (−0.09)

Rdi −0.004 *** 0.012 *** 0.011 *** −0.005 *** 0.010 *** 0.009 ***
(−10.26) (7.69) (6.81) (−10.64) (6.49) (5.74)

Ecs −0.049 *** −0.041 *** −0.030 *** −0.049 *** −0.041 *** −0.03·***
(−5.03) (−4.22) (−3.00) (−5.04) (−4.29) (−3.12)

_cons −0.070 *** −0.067 ** 0.029 0.008 0.181 *** 0.185 *** 0.250 *** 0.233 ***
(−5.01) (−2.33) (0.97) (0.24) (25.65) (7.37) (9.55) (7.44)

N 10196 10196 10196 10196 10360 10360 10360 10360
Year No No Yes Yes No No Yes Yes

Industry No No No Yes No No No Yes
R2 0.026 0.045 0.077 0.093 0.004 0.021 0.052 0.070

adj. R2 0.026 0.044 0.075 0.090 0.004 0.020 0.050 0.067

Note: t statistics in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.

5.2. Mediating Effect Test

Table 5 reports the regression results for Model (2). As mentioned in the previous
theoretical analysis, enterprise partner diversity (Epd) is an important mechanism by
which TMT experience heterogeneity affects innovation quality. This paper examines the
mediating effect of Epd based on a three-step method. The first step involves testing
the relationship between TMT experience heterogeneity and innovation quality. The
results of column (1) of Table 5 show that FEH has a significantly positive correlation
with innovation quality, and the results of column (4) show that IEH has a significantly
negative correlation with innovation quality. They are consistent with the main effect’s
test results, indicating that FEH can improve innovation quality, but IEH can hinder the
improvement of innovation quality. The second step involves testing the regression of
the intermediary variable and the independent variable. It can be seen from columns (2)
and (5) in Table 5 that there is a significantly positive correlation between FEH and Epd
but a negative correlation between IEH and Epd, indicating that FEH increases enterprise
partner diversity, whereas IEH reduces it. The third step involves testing the dependent
variable’s relationship with the independent and mediating variables. The results of
column (3) show a significantly positive correlation between FEH and innovation quality
and a significantly positive correlation between Epd and innovation quality. The results of
column (6) show a significantly negative correlation between IEH and innovation quality
and a significantly positive correlation between Epd and innovation quality [80–82]. The
influence of the coefficients of the independent factors on the dependent variable decreases
when an intermediary variable is added. Epd partially mediates between TMT experience
heterogeneity and innovation quality, according to the test of the mediation effect. The
above results support Hypotheses 3 and 4.
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Table 5. Intermediary effect test.

(1) (2) (3) (4) (5) (6)
Eiq Epd Eiq Eiq Epd Eiq

FEH 0.306 *** 0.0563 *** 0.296 ***
(14.46) (3.52) (14.07)

IEH −0.0507 *** −0.0963 *** −0.0325 ***
(−4.17) (−10.22) (−2.69)

TMTTP 0.0377 *** 0.0249 *** 0.0334 *** 0.0456 *** 0.0273 *** 0.0396 ***
(6.97) (6.27) (6.21) (8.39) (6.74) (7.34)

Pte −0.00165 −0.0205 * 0.00237 0.0166 −0.0190 * 0.0211
(−0.12) (−1.93) (0.17) (1.21) (−1.78) (1.56)

Epbda −0.0336 *** 0.0341 *** −0.0386 *** −0.0255 ** 0.0345 *** −0.0321 ***
(−2.87) (3.81) (−3.32) (−2.20) (3.84) (−2.79)

TMT age 0.00146 *** 0.00114 *** 0.00130 *** 0.000714 0.00105 *** 0.000526
(2.97) (3.03) (2.64) (1.46) (2.78) (1.08)

Size −0.0102 *** 0.00318 ** −0.0106 *** −0.00756 *** 0.00335 ** −0.00812
***

(−4.95) (2.02) (−5.16) (−3.70) (2.13) (−4.01)
TMT size −0.00137 * 0.00101 −0.00149 * −0.000671 0.000548 −0.000740

(−1.68) (1.63) (−1.84) (−0.83) (0.88) (−0.93)
Rdi 0.0105 *** 0.00123 0.0103 *** 0.00828 *** 0.00149 0.00798 ***

(6.49) (1.00) (6.41) (5.31) (1.24) (5.18)
Ecs −0.0268 *** 0.0182 ** −0.0291 *** −0.0268 *** 0.0187 ** −0.0300 ***

(−2.71) (2.41) (−2.96) (−2.74) (2.47) (−3.10)
Epd 0.134 *** 0.177 ***

(11.35) (15.08)
_cons −0.0257 −0.0162 −0.0233 0.184 *** 0.0769 *** 0.168 ***

(−0.75) (−0.62) (−0.69) (5.81) (3.15) (5.36)

N 10,196 11,313 10,196 10,360 11,298 10,360
Year Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes
R2 0.097 0.040 0.109 0.076 0.051 0.096

adj. R2 0.094 0.037 0.105 0.073 0.048 0.093
Note: t statistics in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.

5.3. Moderating Effect Test

Table 6 reports the regression results for model (3). It presents the moderating effect of
the technological participation of the top management team (TMTTP) on the relationship
between TMT experience heterogeneity and Epd. Column (2) and (3) added FEH, IEH
and their interaction terms to test Hypotheses 5 and 6, respectively. In column (2), the
regression coefficients of the interaction items between FEH×TMTTP and Epd are positive
at the level of 1%, indicating that TMTTP enhances the positive correlation between FEH
and Epd, which supports Hypothesis 5. In column (3), the regression coefficients of the
interaction items between IEH×TMTTP and Epd are positive at the level of 1%, indicating
that TMTTP strengthens the negative correlation between IEH and Epd, which supports
Hypothesis 6.

444



Sustainability 2022, 14, 16571

Table 6. Moderation effect test.

(1) (2) (3)
Epd Epd Epd

FEH 0.057 *** 0.046 ***
(3.17) (2.85)

IEH −0.105 *** −0.107 ***
(−10.02) (−11.16)

TMTTP 0.028 ***
(6.37)

Pte −0.024 ** −0.020 * −0.019 *
(−2.05) (−1.92) (−1.78)

Epbda 0.038 *** 0.034 *** 0.034 ***
(3.83) (3.79) (3.76)

TMT age 0.001 *** 0.001 *** 0.001 ***
(2.96) (3.06) (2.75)

Size 0.00367 ** 0.003 ** 0.003 **
(2.09) (2.01) (2.05)

TMT size 0.000 0.001 * 0.001
(0.65) (1.65) (0.92)

Rdi 0.002 0.001 0.002
(1.25) (1.00) (1.32)

Ecs 0.021 ** 0.018 ** 0.019 **
(2.45) (2.42) (2.44)

FEH * TMTTP 0.038 ***
(6.27)

IEH * TMTTP 0.044 ***
(6.16)

_cons 0.039 −0.010 0.088 ***
(1.35) (−0.37) (3.63)

N 10,015 11,313 11,298
Year Yes Yes Yes

Industry Yes Yes Yes
R2 0.053 0.040 0.051

adj. R2 0.049 0.037 0.047
Note: t statistics in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.

5.4. Robustness Test

Table 7 shows the robustness of the evaluation methods and indicators. That is,
when changing certain parameters, the evaluation methods and indicators still maintain
a relatively consistent and stable interpretation of the evaluation results. This research
uses the method of replacing the dependent variable for the robustness test. According
to the existing research, this paper chooses the ratio of the invention patents number to
all patents numbers to measure innovation quality from the perspective of innovation
output [83,84]. In columns (1) and (2), the regression coefficients between FEH and Eiq are
positive at the level of 1%, while the regression coefficients are negative at the level of 1%.
Therefore, the results of the multiple regression analysis remain unchanged after altering
the measurement method of innovation quality, indicating that FEH promotes innovation
quality while IEH inhibits it.
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Table 7. Robustness Test.

(1) (2)
Eiq Eiq

FEH 0.396 ***
(10.74)

IEH −0.142 ***
(−6.56)

Pte 0.151 *** 0.180 ***
(6.18) (7.32)

Epbda 0.201 *** 0.184 ***
(9.77) (8.93)

TMT age 0.00410 *** 0.00275 ***
(4.73) (3.16)

Size −0.00980 *** −0.00709 **
(−2.71) (−1.97)

TMT size 0.00293 ** 0.00444 ***
(2.04) (3.11)

Rdi 0.0255 *** 0.0237 ***
(8.93) (8.58)

Ecs −0.0530 *** −0.0702 ***
(−3.04) (−4.03)

_cons 0.151 *** 0.180 ***
(6.18) (7.32)

N 11,313 11,298
Year Yes Yes

Industry Yes Yes
R2 0.198 0.198

adj. R2 0.195 0.196
Note: t statistics in parentheses; ** p < 0.05, *** p < 0.01.

6. Heterogeneity Analysis of Talent

Talent is an important driving force for the development of enterprise innovation.
High-quality talent has become a solid foundation for enterprises to realize the high-
quality development of innovation. This paper discusses the impact of TMT experience
heterogeneity on enterprise innovation quality. However, the role of technological talents in
innovation quality still needs to be further discussed. As the main carrier of technological
knowledge, technological talents can promote information and knowledge spillover and
improve the enterprise innovation quality, which is an important driving force for the
high-quality development of the enterprise economy. Enterprise technological talents may
help an organization keep up with or surpass international advanced levels in advanced
experimental technology and method innovation. In view of the important role of technical
personnel, we explored how the main effect was impacted by the technological talent
distribution’s heterogeneity.

We used the median regression method. In the first step, the median proportion of
enterprise technological talents was 0.166. The proportion of enterprise technical talents
less than 0.166 was organized into the group of low technical talents, and the others
were organized into the group of high technical talents. In the second step, regression
analysis was carried out on the two groups, respectively. According to columns (1) and
(2) of Table 8, it can be found that the FEH and IEH regression coefficients of enterprises
with low and high technological talents proportions were significant at the 0.01 level and
0.1 level, respectively. The results show that regardless of the technological talents level, the
relationship between the enterprises’ FEH, IEH, and innovation quality is affected by the
proportion of technological talents. Technical personnel play an important role in the high-
quality development of enterprises, which is conducive to the effective implementation of
the R&D strategy formulated by the TMT, constantly improve the quality of the innovation
of the enterprise’s products or technologies, and thus make the enterprise handle the
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leading position in the industry. Therefore, enterprises should pay attention to the structure
of technological talents, improve management systems to attract technological talents
effectively, and guarantee the high-quality development of enterprises. In the third step,
the independent variables were tested separately using the inter-group coefficient difference
test. It was found that the coefficients of both groups in FEH and IEH indicators were not
significant, so the coefficients of the two groups could not be directly compared.

Table 8. Heterogeneity test of the proportion of technical talents.

(1) (2)
Enterprises with Low Proportion of

Technical Talents
Enterprises with High Proportion of

Technical Talents

FEH 0.283 *** 0.305 ***
(9.22) (9.21)

IEH −0.0357 * −0.0314 *
(−1.94) (−1.70)

TMTTP 0.0310 *** 0.0432 ***
(3.80) (5.31)

Epd 0.153 *** 0.108 ***
(9.24) (6.17)

Epbda −0.0340 −0.0276 **
(−1.60) (−2.09)

TMT age 0.000156 0.00231 ***
(0.21) (3.09)

Size −0.00811 *** −0.00916 ***
(−2.60) (−2.90)

TMT size −0.000565 −0.00202 *
(−0.43) (−1.76)

Rdi 0.0104 *** 0.00531 **
(4.53) (2.10)

Ecs −0.0767 *** 0.0116
(−5.38) (0.73)

_cons 0.0710 −0.118 **
(1.41) (−2.21)

N 4425 4652
Year Yes Yes

Industry Yes Yes
Ch2 0.24 0.03
R2 0.140 0.096

adj. R2 0.133 0.088
Note: t statistics in parentheses; * p < 0.1, ** p < 0.05, *** p < 0.01.

7. Conclusions and Discussion

Innovation is the strategic support for promoting high-quality development and build-
ing a modern economic system. The government of China has repeatedly emphasized
that quality comes first. From a macro perspective, enhancing innovation quality is an
inevitable requirement for China to promote the construction of quality power and lead
high-quality development. From a micro perspective, it is the top priority for enterprises to
maintain vitality and achieve sustainable development. Therefore, it is of great practical
significance to explore the driving factors of innovation quality. This research takes the data
of Chinese A-share market-listed companies from 2011 to 2020 as research samples. Based
on the perspective of experience in tacit knowledge, this research investigates how TMT
experience heterogeneity affects enterprise innovation quality, which provides enlighten-
ment for the high-quality development path of China’s enterprise innovation. Our findings
comprise the following: (1) TMT functional experience heterogeneity positively affects
partner diversity to promote innovation quality, while industrial experience heterogeneity
shows the opposite result. Hypotheses 1 and 2 are supported. (2) Enterprise partner
diversity partially mediates the relationship between TMT experience heterogeneity and
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innovation quality. Hypotheses 3 and 4 are supported. (3) TMT technological participation
positively regulates the relationship between TMT experience heterogeneity and enterprise
partner diversity. Hypotheses 5 and 6 are supported.

The increasingly complex global market environment has put forward higher require-
ments for the stability and sustainability of the high-quality development of enterprise
innovation. Accordingly, enterprises should coordinate the advantages of TMT functional
and industry experience, build a reasonable and effective executive team, strengthen their
awareness of market opportunities and threats, and support the continual improvement
of enterprise innovation quality. In addtion, enterprises should utilize TMT functional
and industry experience to carry out diverse cooperation with other enterprises, scientific
research institutions, universities, government agencies, and organizations. In this way,
they can realize the training, introduction, exchange, and sharing of technological talents
so as to promote the long-term growth of enterprise innovation quality.

Specifically, firstly, optimize the TMT structure. Building an efficient TMT is not only
a need that faces the complex market environment at home and abroad, but it is also
an inevitable requirement for enterprises to maintain stability and development. This
paper finds that functional experience heterogeneity can promote the improvement of
innovation quality, while heterogeneous industry experience can inhibit the improvement
of innovation quality. Therefore, enterprises should implement the job rotation system to
enrich the working experience of senior executives in different functional positions, which
can enhance the team’s diversified thinking and innovation awareness and promote the
improvement of innovation quality. At the same time, enterprises should hire experts
or professional managers who have worked in the industry for many years and reduce
the employment of personnel who change frequently in the industry so as to reduce the
inhibitory effect of industry experience heterogeneity on innovation quality.

Secondly, establish diversified innovation cooperation relationships and promote
technology exchange and sharing. High-quality innovation usually faces a longer R&D
cycle and greater risks while putting forward higher requirements on the technology and
resources of enterprises. Creating diverse innovation partnerships can, on the one hand,
realize resource complementarity and promote knowledge creation and absorption. On the
other hand, it can spread risk over a larger group of participants by creating technology
co-ownership enabling companies to respond to the challenges posed by high-quality
innovation. Therefore, in the process of improving the quality of enterprise innovation,
TMT can make full use of the functional and industry experience to actively carry out stable
and diversified cooperation with other enterprises, scientific research institutions, colleges
and universities, organs, and organizations.

Thirdly, TMT should actively participate in the technology R&D process. TMT not
only has a keen perception of the market, partners, and customers but also has the ability
to integrate internal and external resources. When TMT members participate in technology
R&D, they often have stricter requirements for innovation in order to maintain their
professional reputation. An in-depth understanding of the innovation process and problems
is conducive to improving the quality of innovation decision making. The enterprise
should actively encourage the technical participation of TMT, which can increase the
consistency between the innovation achievements and the market demand trend and
strengthen the supervision of the enterprise’s innovation process to improve the quality of
innovation achievements.

8. Limitations and Future Directions

In addition, there are some limitations in this study. (1) Due to a lack of sufficient data,
this research only focused on Chinese listed organizations, ignoring the position of unlisted
companies, which is only representative for a limited period. However, this research model
can be used in different enterprises in other countries. (2) Based on the classification basis of
functions and industries in Tihanyi (2000), Yang (2020), and Yang (2018), this study divides
experience heterogeneity into functional experience heterogeneity and industry experience
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heterogeneity, which is insufficient. The classification basis will be refined in future studies
to improve the focus of the research results. (3) In this paper, the matching procedure for
sample data acquisition based on several databases may involve some manual errors.

Therefore, in future research, based on more comprehensive data, scholars can expand
beyond the objects of local Chinese enterprises and consider studying TMTs of multinational
enterprises or enterprises in different countries so as to reduce the impact caused by regional
cultural differences. In addition, scholars also need to establish a cross-level model from
the individual and organizational levels to further analyze the impact of TMT experience
heterogeneity on innovation quality.
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Abstract: In this study, we investigate the effects of mandatory social and environmental regulations
(MSER) on firm innovation. In 2008, the Shanghai and Shenzhen Stock Exchange in China published
regulations that mandate some public firms to disclose their social and environmental governance
information in their annual reports. As the MSER apply only to selected firms, this provides an ideal
setting for us to observe the effects of MSER on firm innovation. Using a difference-in-differences with
propensity-score-matching methodology, we find that the treatment firms experience a significant
increase in innovation in terms of the number of total patents and invention patents. More importantly,
we further explore three possible mechanisms underlying this association, that is, the corporate
social responsibility (CSR)-improving effect, information-disclosing effect, and market-reaction effect,
and demonstrate that this positive relationship is mainly driven by the CSR-improving effect and
market-reaction effect, manifesting in an improvement in CSR performance and a decline in transient
institutional investors for the treatment firms, respectively.

Keywords: mandatory disclosure; difference-in-differences; CSR performance; institutional investors

1. Introduction

Corporate social responsibility (CSR) has become an important topic that has attracted
significant attention not only from academic scholars but also from business practitioners
and governments. For example, Europe enacted the Non-Financial Reporting Directive
(NFRD) in 2014, which requires public companies with more than 500 employees to disclose
the methods through which they manage social and environmental challenges [1]. The
Indian government passed a new law that requires specific firms (according to firms’
profitability, net worth, and size) to spend at least 2% of their net income on CSR each
year [2]. In China, in 2008, the Shanghai Stock Exchange (SSE) and Shenzhen Stock
Exchange (SZSE) published regulations that mandate some public firms to disclose their
social and environmental governance information in their annual reports. Previous studies
have examined the effects of mandatory social and environmental regulations (hereafter,
MSER) on business operations such as firm performance, shareholder value, and CSR
expenditure [2–5].

However, we have little knowledge about how the MSER have impacted firms’ other
important activity—innovation. Innovation is a dominant corporate strategy that boosts
long-term growth and enhances sustainable competitiveness [6,7]. In 2018, PwC surveyed
1000 public firms around the world and found that these firms spent a total of USD
782 billion on innovation activities [8]. Moreover, a report suggests that innovation-related
activities account for around 50% of a country’s total GDP growth, with their effects varying
depending on the level of economic development and the phase of the economic cycle
of each country [9]. Accordingly, it is necessary and paramount to investigate whether
firm innovation activities are affected by the local government’s sudden implementation
of MSER.
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The relationship between MSER and firm innovation is not immediately clear. On the
one hand, such mandatory regulations may lead to a reduction in investment in innovation
activities, especially for small- and medium-sized enterprises (SMEs). This is because
the affected firms may allocate parts of their available funding, which could be used on
innovation projects, to investment in social and environmental governance, thereby causing
a decline in the innovation activities. For SMEs whose financial resources are limited [10],
their R&D expenditures would rapidly shrink once they are forced by the government
to conduct environmental and social activities. On the other hand, MSER may also in-
crease innovation. First, the improvement in CSR performance driven by the regulations
may enhance employees’ satisfaction, teamwork, and innovative productivity (i.e., CSR-
improving effect), which consequently sparks innovation output [11,12]. Second, disclosing
non-financial information allows a firm to increase its transparency and reduce uncertainty
and information costs (i.e., information-disclosing effect), thereby possibly prompting firm
innovation [13–15]. Third, MSER may encourage innovation by reducing the pressures on
managers to pursue short-term benefits [16–19], as myopic investors treat these regulations
as a negative sign and escape from these firms (i.e., market-reaction effect) [2,3]. Therefore,
we attempt to answer the following questions in this study:

• RQ1: How do mandatory social and environmental regulations influence corporate
innovation?

• RQ2: What are the underlying mechanisms that drive this relationship?

A Chinese policy provides an ideal setting to identify the causal effect between MSER
and firm innovation. At the end of 2008, the SSE and SZSE announced regulations that
require certain firms to disclose social and environmental governance information. Since
the regulations were unexpected for Chinese firms and only covered some public firms,
this provides a quasi-experimental context that can help us accurately estimate the impact
of MSER. We leverage this exogenous variation and adopt difference-in-differences with
propensity-score matching (DID-PSM) to identify the impact of MSER on firm innovation.
We found that MSER led to a significant increase in the firm innovation output measured
by the number of patents in the post-regulation period. Specifically, the treatment firms
experienced a higher innovation output than the control firms by 19.7% three years after
the regulations. The results also revealed that the number of invention patents that were
more innovative and original from the treatment firms significantly increased following
the regulations, relative to the control firms. Thus, the increase suggests a positive impact
on innovation quality. The findings hold up to a variety of robustness checks.

To understand the underlying mechanisms of this association further, we explored the
three possible channels proposed above. First, we examined whether CSR performance
of the treatment firms was enhanced after the regulations. Prior studies have suggested
that the improvement in CSR performance would facilitate firm innovation by increasing
the work atmosphere and employee satisfaction [11,12,20]. Our regression results revealed
that the CSR performance of the treatment firms increased significantly compared to the
control firms. Thus, this supports the mechanism of the CSR-improving effect. Second, we
examined whether the information asymmetry of the treatment firms declined after the reg-
ulations. MSER may reduce firms’ environmental uncertainty and information asymmetry
by disclosing more information to stakeholders, thereby eliminating the transaction costs
to prompt innovation [15,21]. Ref. [13] also documented that high transparency (i.e., low
uncertainty and information asymmetry) facilitates innovation by reducing information
costs. If a firm becomes more transparent, an analyst’s forecast will be more accurate [22].
Therefore, we adopted the analysts’ forecast errors to capture the information asymmetry.
The results showed that these errors did not drop significantly for the treatment firms after
the regulations, thus suggesting that the positive effect of the regulations on innovation was
not driven by the information-disclosing effect. Last, we examined whether the pressures
on managers to reap short-term benefits were reduced after the regulations. The extant
literature documents that the pressures on short-term benefits from institutional investors
stifled firm innovation [16–19]. Accordingly, we explored how institutional ownership
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changed when firms were affected by MSER. Our regression results indicated that in-
stitutional ownership declined significantly for the treatment firms after the regulations.
Thus, this supports the market-reaction effect. In sum, these results revealed that the
effects of MSER on firm innovation were primarily driven by the CSR-improving effect and
market-reaction effect.

This study is mostly related to Hong et al. [23] and Mbanyele et al. [24] who investi-
gated the impact of mandatory CSR disclosure on firms’ green innovation. Although their
research provided us with initial insight into the relationship between MSER and green
innovation, we do not know how much MSER have impacted firms’ whole innovation
activities (e.g., non-green innovation). Moreover, previous research did not address why
these types of regulations would impact firm innovation activities and output. Accordingly,
this study contributes to the literature by examining the impact of MSER on firms’ whole
innovation output and also provides deeper insights into the underlying mechanisms that
explain why the regulations would impact innovation activities.

2. Literature Review

2.1. Government Policy and Corporate Innovation

Our research is related to the literature about how macro country characteristics, such
as laws and policies, affect corporate innovation. Conventional policies, such as intellectual
property protection [25–27], bankruptcy laws [28,29], universal demand laws [30–32],
internet blockade orders [33], emissions trading scheme pilots [34], and antitrust laws [35],
have been well studied. Recently, a growing number of studies have focused on the policies
that aim to protect the interests of employees and investigated how these laws affect
the incentives to innovate [36]. For example, ref. [37] estimated the impact of wrongful
discharge laws, which protect employees against unjust dismissal, on innovation. Using
the staggered adoption of wrongful discharge laws across U.S. states, they found that the
laws indeed had a positive impact on innovation and new firm creation. Ref. [38] revealed
a positive causal effect between the passage of smoke-free laws, which banned smoking in
workplaces, and corporate innovation measured by patents and patent citations. Ref. [11]
examined the effect of state-level stakeholder orientation policies, known as constituency
statutes, which allow directors to consider the interests of stakeholders such as employees
when making business decisions, on firm innovation. Although prior studies have focused
on employee protection laws, the direct effect of MSER on innovation remains unclear.

2.2. Mandatory Non-Financial Disclosure

The last strand of literature is related to mandatory non-financial disclosure. Non-
financial disclosure usually refers to the disclosure of CSR- or ESG-related reports. Research
on accounting has demonstrated that voluntary non-financial disclosure reduces firms’ cost
of equity capital, finance, and information asymmetry [22,39,40]. Although an increasing
number of firms are willing to disclose non-financial information, a large proportion of
companies are still averse to such disclosures. Therefore, several countries and regions
have passed laws to mandate public firms to disclose their non-financial information.
Ref. [41] investigated the stock market reaction to the passage of the NFRD in Europe
and documented that the market reacts negatively to these types of events on average.
Ref. [5] examined the impact of mandatory CSR reporting regulations on firms’ disclosure
practices and valuations using a sample from Denmark, Malaysia, China, and South Africa.
They revealed that the disclosure behavior and Tobin’s Q of the affected firms increased
following the regulations. Similarly, ref. [3] examined whether mandatory CSR disclosure
impacted firms’ performance and social externalities and observed that the treatment firms
experienced a significant decrease in profitability subsequent to the regulations. However,
the extant literature did not document the association between mandatory CSR reporting
and corporate innovation, which is important for policymakers and firms’ managers
considering the role of innovation. Therefore, this study contributes to this literature by
examining the impact of MSER on innovation.
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3. Data and Methodology

3.1. Background

In China, the SSE announced on 30 December 2008 that firms listed in its “Corporate
Governance Index” were required to disclose social and environmental governance infor-
mation in their annual reports beginning in 2008. On 31 December 2008, the SZSE also
released a similar announcement that required all firms on its “Shenzhen 100 Index” to
disclose social and environmental governance information. Given that the SSE and the
SZSE are owned by the Chinese government, the announcements were consistent with
the regulations published by the government. Specifically, the SSE Corporate Governance
Index consists of 230 listed companies that use best governance practices, which are usually
reflected in the total market value, free-float market value, and share turnover. Similarly,
the SZSE 100 index is composed of the top 100 listed firms in terms of market value, free-
float market value, and share turnover. Although the regulations only required the affected
firms to disclose social and environmental governance information, prior research shows
that the regulations have led to substantial changes in firms’ activities such as environmen-
tal improvements [3] and increases in CSR expenditure [4]. Moreover, this requirement is
mandatory for these firms. Accordingly, we leverage this exogenous variation to investigate
the impact of mandatory social and environmental regulations on firm innovation. Consid-
ering the rules of the SSE Corporate Governance Index and SZSE 100 Index, the treatment
firms in our research cannot be randomly assigned. Therefore, to mitigate this concern, we
refer to the identification strategy that has been widely used in previous research [3,4,42]
and utilize DID-PSM methodology to identify the impact of MSER.

3.2. Data

The sample consists of all A-share firms listed on the SSE and the SZSE from 2006
to 2011. We first excluded firms pertaining to financial service industries (i.e., banking
and insurance industries), given that these firms are subject to different regulations. Next,
we excluded firms that had non-positive shareholders’ equity in our sample period be-
cause these firms do not have a normal operating environment. Moreover, a few firms
that voluntarily disclosed social and environmental governance information before the
announcement of the regulations were dropped from our sample, as this study mainly
focuses on the influence of mandatory regulations on firm innovation. Finally, we removed
firms that only appeared in the pre-regulation or post-regulation periods. Table 1 presents
the steps for organizing data. The above selection criteria yielded an initial sample of
6670 firm-year observations (1145 unique firms), where the treatment group consisted
of 1595 firm-year observations representing 267 treatment firms and the control group
consisted of 5075 firm-year observations representing 878 control firms. We obtained
the firm-level financial information from the China Securities Markets and Accounting
Research (CSMAR) database.

Table 1. The Processes of Data Organization.

Process Observations

Step 1 Exclude firms pertaining to financial service industries; 10,596
Step 2 Exclude firms that have non-positive shareholders’ equity; 9812

Step 3 Drop firms that voluntarily disclose social and environmental
governance information; 7762

Step 4 Remove firms that only appear in the pre-regulation or
post-regulation periods. 6670

Note: The observations in the initial sample size were 10,787.

3.3. Variable Measurement

Dependent Variables. To measure firm innovation, we followed common practices in
the innovation literature and constructed the metrics, e.g., in [11,13,14,16]. First, we used
the patent-based measure to capture the corporate innovation output, that is, the natural
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logarithm of one plus the number of patents that the firm has filed (LnPatents). More
precisely, this variable only counts the annual number of filed patent applications that were
eventually granted. As China’s State Intellectual Property Office (SIPO) does not require
the citation of all related patents when applying for a patent, Chinese patent filing has a
well-known problem, that is, a lack of patent citation information [27,34,43], Accordingly,
we used the natural logarithm of one plus the number of invention patents (LnInventions),
which are more innovative and original, to reflect the quality of the innovation output.

Following the practices used in previous innovation research [27,34,43], we combined
the number of invention and utility patents as the firm’s innovation output. We collected the
number of patents for all public firms from the CSMAR database. In total, 108,969 patents
were filed in the sample period including 48,663 invention patents and 60,306 utility patents.

Control Variables. In our regression model, we referred to prior research to control
for a vector of firm-level characteristics that may influence innovation [11,16]. All control
variables were collected from the CSMAR database. Specifically, we controlled forfirm size,
firm age, return on assets (ROA), leverage, cash holdings, and R&D intensity. Firm size is the
natural logarithm of total assets. Firm age is the natural logarithm of the number of years
since the firm’s inception. ROA is the ratio of net income to total assets. The leverage
ratio is the total liabilities divided by the total assets. Cash holdings is the ratio of cash
to total assets. R&D intensity is calculated as the R&D investment, which is collected
from the annual report of each firm, scaled by the total assets. To control for outliers, we
winsorize all continuous control variables at the 1st and 99th percentiles of their empirical
distributions, i.e., data above (below) the 99th (1st) percentile are set to the 99th (1st)
percentile. The definitions of all variables used in this paper are presented in Table A1.

3.4. Methodology

Difference-in-Differences. To explore how MSER affect firm innovation, we adopted
a DID approach based on the exogenous regulations in China. The logic here was to
compare the relative difference between the treatment group and the control group before
and after the exogenous shock. One important presumption for this estimation is the
satisfaction of “parallel trends” between the treatment and control groups (we discuss this
later). In this way, we can control for unobservable sources of heterogeneity across groups.
If MSER facilitate firm innovation, we expect to observe that the difference in the increase in
innovation between the treatment and control firms was more salient in the post-regulation
period than in the pre-regulation period.

Given that the MSER were announced at the end of 2008 (30 December 2008 for SSH
and 31 December 2008 for SZSH), we set 2009 as the first year the policy began to influence
the treatment firms’ behavior. Thus, we selected 2009 to 2011 as the post-regulation period
and 2006 to 2008 as the pre-regulation period. We opted for a three-year window for two
reasons: (i) the range should not be too short because time is necessary to determine the
effect of the event on the innovation outputs; and (ii) it should not be too long to avoid
confounding events. We also varied the length of the observation window in robustness
analyses. Our specification model is as follows:

Innovationit = α0 + α1Treated + α2Post + α3Treated × Post + γXit + Ij + εit, (1)

where i denotes firms; t denotes years; and j denotes industries. The dependent variable in
this model is our measure of a firm’s innovation output (i.e., LnPatents and LnInventions).
Treated is a dummy variable that is equal to one for the treatment firms and zero for the
control firms. Post is a dummy variable that equals one if a firm year belonged to the
post-regulation period (2009–2011) and zero if a firm year belonged to the pre-regulation
period (2006–2008). X is the vector of the control variables, which included firm size, firm
age, ROA, leverage, cash holdings, and R&D intensity. We also included the industry fixed
effects (Ij) to absorb the industrially time-invariant differences that were not captured by
firm characteristics. ε is the error term. To account for the serial correlation of the error
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term, we clustered standard errors at the firm level. The coefficient of interest is α3, which
measures the effect of MSER on innovation.

Propensity-Score Matching. To mitigate the differences between the treatment and
control firms, we generated a matched control sample using the PSM approach with respect
to the observed characteristics. The basic logic was that each treated firm was matched with
“control” firms, which were otherwise similar to the treated firm in terms of the propensity
for being treated. A matching method can reduce the bias between two groups and allow
for more accurate comparisons of innovation trends between the pre- and post-regulation
periods. This approach enabled us to make stronger causal claims about the effect of MSER
on firm innovation.

The PSM approach is based on the conditional probability of assignment to a particular
treatment given a vector of observed covariates [44]. We adopted a probit regression to
determine whether or not a particular firm was “treated” (included in the regulation list).
Specifically, we included the firm size, return on equity, share turnover, stock returns, state
ownership, and R&D intensity as the determinants that have been closely linked with
the entry of regulation lists [3,4]. We selected the pre-regulation period as the matching
window. Thus, all the covariates included in the probit regression were averages over
the pre-regulation period (2006–2008). Additionally, we incorporated the growth measure
of innovation (patent growth), which is measured by the growth ratio of the number of a
firm’s patents over the pre-regulation period, to ensure that the parallel trends assumption
was satisfied. We then used the one-to-two nearest-neighbor matching algorithm with
replacements to identify the control units. To ensure that the matching procedures improved
the balance, we compared the differences in the means between the treatment and control
firms (before and after matched) for these covariates. As shown in Table A2, the results
revealed that the PSM procedures effectively reduced the differences between our treatment
and control firms before the regulations. This procedure resulted in a matching sample
of 2958 firm-year observations, 1589 of which were treatment firm years and 1369 of
which were control firm years. Table A1 presents the distribution of the matched sample
firms across the industry. We found that most observations in our sample came from the
manufacturing industry, accounting for 54%, which is similar to the actual distribution of
Chinese public firms.

4. Results

4.1. Summary Statistics

Table 2 reports the descriptive statistics of the matched sample firms for the variables
used in our main regression and the corresponding correlation matrix. The first two rows
contain the main dependent variables, i.e., LnPatents and LnInventions. The average
number of patents (the raw value) was 16.02 before matching versus 29.39 after matching;
the average number of invention patents was 7.30 before matching versus 14.19 after
matching. The average number of invention patents (after matching) was smaller than
the average number of utility patents (14.19 vs. 15.19), thus suggesting that applications
for invention patents were harder to attain than utility patents [27]. As the correlation
matrix shows, firms with higher ROA, lower leverage, and more cash holdings were more
likely to invest in R&D; firms with a larger size, older age, and higher leverage had higher
innovation outputs, that is, a higher number of patents.

4.2. Main Results

We report the regression results of Equation (1) in Table 3. Columns 1–2 show the
regression results for the innovation outputs—LnPatents and LnInventions—respectively.
The coefficient of the interaction term, Treated × Post, is positive and statistically significant
in column 1, suggesting the positive impact of MSER on firms’ patent counts. In other
words, the treatment firms that were required to disclose social and environmental gover-
nance information experienced a striking increase in patents relative to the control firms.
The economic effect was also sizeable, that is, the number of patents for the treatment
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firms increased by 19.7% three years after the regulations. Column 2 shows a positive
and significant coefficient and suggests that the number of invention patents increased by
16.6% for the treatment firms compared to the control firms. To mitigate concerns regarding
potentially omitted variables, we also performed an alternative specification that included
the firm and year fixed effects in our DID estimation. The inclusion of firm fixed effects can
rule out the interpretation from time-invariant firm characteristics; year fixed effects can
absorb common shocks into all firms in a given year. Columns 3 and 4 in Table 3 indicate
that our inferences remained unchanged with this alternative specification.

Table 2. Descriptive Statistics and Correlation Matrix (after Matching).

Mean S.D. Min Max 1 2 3 4 5 6 7

1 LnPatents 1.476 1.652 0.000 8.277 1
2 LnInventions 0.945 1.313 0.000 8.211 0.903 1
3 Firm size 22.272 1.109 19.272 24.813 0.264 0.260 1
4 Firm age 2.659 0.279 1.386 3.258 0.053 0.022 0.069 1
5 ROA 0.051 0.051 −0.179 0.197 0.010 0.045 −0.012 −0.106 1
6 Leverage 0.511 0.178 0.040 0.870 0.089 0.054 0.356 0.077 −0.439 1
7 Cash holdings 0.150 0.107 0.005 0.766 0.030 0.050 −0.120 −0.132 0.314 −0.313 1
8 R&D intensity 0.004 0.009 0.000 0.058 0.348 0.359 −0.025 −0.030 0.132 −0.078 0.117

N = 2958. The bold correlation coefficient represents p < 0.05.

We further assessed the dynamics of the treatment effect. To do so, we used 2008
as the benchmark year, Year (0), and replaced Post with five year dummies: Year (−2)
and Year (−1) for the two years prior to the regulations; Year (1), Year (2), and Year (3) for
the first, second, and third years after the regulations, respectively. We then made these
year dummies interact with Treated to capture the dynamic impact of the regulations on
firm innovation. As shown in Table 4, the coefficients of all pre-regulation dummies (i.e.,
Treated × Year (−2) and Treated × Year (−1)) were small and insignificant. This evidence
reassured us that this matched sample had no pre-existing trend. Thus, the parallel
trends were stratified. Moreover, we found that the effect became significant only two
years after the regulations, thus suggesting that the MSER took 24 months to translate to
higher innovative output, which is consistent with the innovation lag found in previous
studies [11,37]. Overall, our main results revealed that MSER in China had a significant
effect on firm innovation output. Specifically, the innovation quantity (i.e., total patents) and
innovation quality (i.e., the number of invention patents) experienced a striking increase
for the treatment firms.

Table 3. The Impact of MSER on Firm Innovation.

LnPatents LnInventions LnPatents LnInventions
(1) (2) (3) (4)

Treated × Post 0.197 *** 0.166 *** 0.214 *** 0.176 ***
(0.072) (0.060) (0.069) (0.058)

Treated 0.330 *** 0.235 ***
(0.094) (0.077)

Post 0.183 *** 0.324 ***
(0.063) (0.055)

Firm size 0.398 *** 0.356 *** 0.130 * 0.156 **
(0.058) (0.051) (0.078) (0.071)

Firm age 0.417 ** 0.187 1.137 ** 1.234 **
(0.181) (0.159) (0.573) (0.529)

ROA −0.248 0.038 0.337 0.312
(0.802) (0.723) (0.493) (0.417)
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Table 3. Cont.

LnPatents LnInventions LnPatents LnInventions
(1) (2) (3) (4)

Leverage −0.142 −0.131 0.159 −0.140
(0.288) (0.237) (0.231) (0.219)

Cash holdings −0.025 −0.019 0.184 0.115
(0.367) (0.323) (0.257) (0.217)

R&D intensity 29.520 *** 27.919 *** 6.222 ** 5.218 *
(5.654) (6.078) (2.970) (3.049)

Constant −8.836 *** −7.712 *** −4.643 *** −5.828 ***
(1.254) (1.107) (2.082) (2.004)

Industry fixed effects Yes Yes Yes Yes
Firm, year fixed effects No No Yes Yes

Observations 2958 2958 2958 2958
Adjusted R2 0.496 0.415 0.822 0.804

Note. This table reports the estimated coefficients and heteroskedasticity-adjusted robust standard errors clustered
at the firm level (in parentheses). Significance at * p < 0.1; ** p < 0.05; *** p < 0.01.

Table 4. The Dynamic Effects of MSER on Firm Innovation.

LnPatents LnInventions
(1) (2)

Treated 0.353 *** 0.253 ***
(0.103) (0.089)

Treated × Year (−2) −0.083 −0.028
(0.083) (0.070)

Treated × Year (−1) 0.010 −0.026
(0.074) (0.061)

Treated × Year (0) (Omitted)

Treated × Year (1) 0.113 0.076
(0.077) (0.066)

Treated × Year (2) 0.219 ** 0.183 ***
(0.087) (0.070)

Treated × Year (3) 0.194 ** 0.189 **
(0.097) (0.082)

Controls Yes Yes
Industry fixed effects Yes Yes
Observations 2958 2958
Adjusted R2 0.498 0.416

Note. The results of the year dummies are omitted for conciseness. This table reports the estimated coefficients
and heteroskedasticity-adjusted robust standard errors clustered at the firm level (in parentheses). Significance at
* p < 0.1; ** p < 0.05; *** p < 0.01.

4.3. Robustness Checks

Nonpatenting Firms. Our regression sample contained firms that did not file patents
throughout the sample period, which accounted for 18.7% of all observations. Therefore,
our results may have been affected by these nonpatenting firms. Although the inclusion of
firm fixed effects in previous analyses has helped to mitigate this concern, we re-estimated
our regression after excluding the nonpatenting firms. The results were unchanged (see
columns 1–2 in Table 5).

Alternative Observation Windows. In our main analyses, we adopted a three-year
observation window to observe the impact of MSER on innovation. In this part, we extend
our observation window to four or five years to verify whether our results were sensitive to
the selection of the observation window. As shown in Table 5, our results were robust in the
four- and five-year observation windows. Moreover, the coefficient of the interaction term,
Treated × Post, increased with the rise in the observation window. In particular, column 5
indicates that the number of patents for the treatment firms increased by 21.1% five years
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after the regulations, which was larger than the influence after four years (20.6%, column
3) and three years (19.7%, column 1). Similar to the total patents, the impact on invention
patents increased with the extension of the observation window (19.6%, 17.6%, and 16.6%
after five, four, and three years of the regulations, respectively). The evidence shows that
the influence of the MSER still existed after five years.

Table 5. Robustness Checks I—Changing Observation Window

Excluding Nonpatenting Firms Four Years after the Regulations Five Years after the Regulations

LnPatents LnInventions LnPatents LnInventions LnPatents LnInventions
(1) (2) (3) (4) (5) (6)

Treated × Post 0.152 * 0.141 ** 0.206 *** 0.176 *** 0.211 *** 0.196 ***
(0.083) (0.071) (0.074) (0.062) (0.075) (0.065)

Treated 0.349 *** 0.274 *** 0.272 *** 0.187 ** 0.256 *** 0.172 **
(0.114) (0.096) (0.098) (0.081) (0.098) (0.081)

Post 0.305 *** 0.129 * 0.172 *** 0.042 0.178 ** 0.039
(0.077) (0.069) (0.065) (0.058) (0.068) (0.060)

Controls Yes Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes Yes

Observations 2406 2406 3345 3345 3821 3821
Adjusted R2 0.439 0.375 0.523 0.445 0.541 0.469

Note. This table reports the estimated coefficients and heteroskedasticity-adjusted robust standard errors clustered
at the firm level (in parentheses). Significance at * p < 0.1; ** p < 0.05; *** p < 0.01.

Alternative Matching Rules. In our main regression, we used the PSM approach
with a combination of one-to-two nearest-neighbor matching and replacement. Here, we
selected different matching rules to check the robustness of our findings. Table 6 presents
the corresponding results. First, we adopted different nearest-neighbor algorithms, i.e., one-
to-one nearest-neighbor matching and nearest-three-neighbors matching, to generate the
matched sample. Columns 1–4 indicate that the impact of MSER on the total number
of patents and invention patents was unchanged. Second, we set a caliper of 0.02 to the
one-to-two nearest neighbor because the propensity score between the matched pair may
have been too far even if we used the “nearest neighbor”. Common practice is to set the
caliper to a 0.25* standard error of the propensity score. However, the difference in the
propensity scores of all matched pairs in our sample was smaller than a 0.25* standard
error of the propensity score (0.07) using default one-to-two nearest-neighbor matching.
Therefore, we selected 0.02, a smaller and more restrictive rule, as the size of the caliper. As
shown in columns 5 and 6, our results were robust to this setting.

Table 6. Robustness Checks II—Alternative Matching Rules.

One-to-One Matching Nearest Three Neighbors Matching within Caliper

LnPatents LnInventions LnPatents LnInventions LnPatents LnInventions
(1) (2) (3) (4) (5) (6)

Treated × Post 0.173 ** 0.138 ** 0.178 ** 0.146 ** 0.195 *** 0.162 ***
(0.080) (0.066) (0.070) (0.059) (0.073) (0.061)

Treated 0.353 *** 0.258 *** 0.322 *** 0.239 *** 0.320 *** 0.230 ***
(0.107) (0.089) (0.088) (0.073) (0.094) (0.078)

Post 0.216 *** 0.100 0.217 *** 0.092 * 0.189 *** 0.063
(0.074) (0.065) (0.059) (0.052) (0.064) (0.056)

Controls Yes Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes Yes

Observations 2477 2477 3318 3318 2910 2910
Adjusted R2 0.488 0.415 0.492 0.416 0.494 0.414

Note. This table reports the estimated coefficients and heteroskedasticity-adjusted robust standard errors clustered
at the firm level (in parentheses). Significance at * p < 0.1; ** p < 0.05; *** p < 0.01.
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Placebo Test. Here, we conducted a placebo test by replicating our analysis using a
fabricated shock [45]. We set 2007 as the time when the false “MSER” occurred. To avoid
“contamination” due to real treatment effects, we only used observations from 2006 to 2008
and supplemented the data on these observations from 2005 to construct balanced before-
and-after observation windows. Thus, in this placebo test, our pre-regulation period ranged
from 2005 to 2006, and the post-regulation period ranged from 2007 to 2008. This test can
help us to rule out alternative explanations caused by unobservable factors. As shown in
Table 7, the estimates for Treated × Post were all attenuated to zero and both coefficients
were insignificant, thus suggesting that our main findings were not attributable to any
unidentified factors.

Table 7. Robustness Checks III—Placebo Test (2005–2008).

LnPatens LnInventions
(1) (2)

Treated × Post 0.040 0.040
(0.070) (0.056)

Treated 0.265 *** 0.188 **
(0.092) (0.074)

Post 0.145 ** 0.102 *
(0.067) (0.057)

Controls Yes Yes
Industry fixed effects Yes Yes
Observations 1861 1861
Adjusted R2 0.385 0.310

Note. This table reports the estimated coefficients and heteroskedasticity-adjusted robust standard errors clustered
at the firm level (in parentheses). Significance at * p < 0.1; ** p < 0.05; *** p < 0.01.

5. Mechanisms

The above estimates indicate that MSER were associated with an increase in firm
innovation output, i.e., the number of patents and invention patents. In this section, we
explore the underlying mechanisms behind this association. Three potential channels
can explain why MSER influenced firm innovation activities: the CSR-improving effect,
information-disclosing effect, and market-reaction effect. Below, we discuss each channel
in detail and conduct estimates to verify them.

5.1. CSR-Improving Effect

First, we explored whether the CSR-improving effect was dominant in the impact
of MSER on firm innovation. An extensive body of literature has investigated the im-
pact of CSR on corporate innovation, and most studies showed that CSR performance
could facilitate firm innovation output [11,20]. For example, ref. [20] analyzed panel data
collected from firms in the S&P 500 and revealed that the improvement in corporate so-
cial performance was able to prompt firm innovation. Ref. [11] found that stakeholder
orientation that increased firms’ CSR performance sparked innovation by encouraging
experimentation (i.e., more tolerance of employees’ failures) and enhancing employees’
innovative productivity. In addition, ref. [12] demonstrated that firms with higher CSR
performance (e.g., better employee treatment schemes) produced more and better patents
by improving employee satisfaction and teamwork. Accordingly, the increase in innovation
for the treatment firms after the MSER were implemented may have been caused by the
improvement in CSR performance.

To test this conjecture, we collected the CSR performance data from the Environmental,
Social, and Governance (ESG) database of Bloomberg. The ESG dataset of Bloomberg
offers ESG metrics and disclosure scores for more than 11,800 firms in over 100 countries.
The ESG data are compiled based on company-sourced filings, such as CSR or sustainability
reports, annual reports, company websites, online news, and a Bloomberg survey that
requests information directly from the company. We used the rating scores of firms in
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the Bloomberg ESG database to measure the firms’ CSR performance. If this conjecture
is valid, the CSR performance of the treatment firms should show a significant increase
after the regulations compared with the control firms. The results are reported in Table 8.
As shown in column 1 in Table 8, the coefficient of the interaction term Treated × Post
was positive and statistically significant. This indicates that the CSR performance of the
treatment firms increased significantly, thus supporting the CSR-improving effect. Therefore,
the impact of MSER on firm innovation was partially derived from the improvement in
CSR performance.

Table 8. Mechanism Analyses.

CSR Performance Forecast Error Institutional Ownership
(1) (2) (3)

Treated × Post 4.180 *** 0.003 −0.054 ***
(0.453) (0.003) (0.018)

Treated 3.586 *** −0.002 0.074 ***
(0.421) (0.003) (0.014)

Post 1.272 *** −0.014 *** 0.181 ***
(0.436) (0.003) (0.014)

Controls Yes Yes Yes
Industry fixed effects Yes Yes Yes
Observations 1538 2246 2940
Adjusted R2 0.475 0.177 0.374

Note. This table reports the estimated coefficients and heteroskedasticity-adjusted robust standard errors clustered
at the firm level (in parentheses). Significance at * p < 0.1; ** p < 0.05; *** p < 0.01.

5.2. Information-Disclosing Effect

Second, we explored whether the MSER affected innovation through the information-
disclosing effect by examining the decrease in information asymmetry. Information asym-
metry usually indicates an unpredictable, complex, and volatile transaction environment,
which increases transaction costs and hinders firms’ innovation activities [15,21]. Thus,
the reduction in information asymmetry may prompt innovation. Previous studies have
also demonstrated similar results. For example, ref. [14] found that transparency (i.e.,
low information asymmetry) directly boosted innovation by reducing the sensitivity of
management turnover to poor innovative output, and ref. [13] revealed that the more
transparent the information environment, the higher the rate of R&D and patenting. At the
same time, non-financial reporting for the treatment firms after the MSER were imple-
mented, supplementary to normal financial reports, may have reduced the information
asymmetry between the internal managers and outside stakeholders [22,46], thereby im-
proving innovation outputs. To test this conjecture, we followed [22] by using the analyst
forecast accuracy (forecast error) to measure the firms’ information asymmetry. We used the
analyst forecast error as an inverse measure of the forecast accuracy, which is defined as
the average of the absolute errors of all forecasts made in the year for the target earnings
scaled by the stock price at the beginning of the year. If the treatment firms’ information
asymmetry decreases, we should observe a significant decline in the forecast errors for
these firms. Column 2 in Table 8 presents an insignificant coefficient for the analyst forecast
accuracy. This observation indicates that the information asymmetry of the treatment firms
did not increase after the regulations. Thus, we find the evidence to be inconsistent with
this mechanism.

5.3. Market-Reaction Effect

Last, we explored the mechanism of the market-reaction effect. MSER might be
a negative sign for investors who argue that treatment firms invest more in social and
environmental governance at the expense of shareholders’ benefits. Ref. [41] examined the
market reaction to events associated with the passage of a directive in Europe mandating
increased non-financial disclosure that was related to firms’ ESG performance. They found
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a negative market reaction to events that increased the likelihood of the passage of these
regulations. Similarly, ref. [2] investigated the mandatory CSR policy in India using the
event study method, as well as a regression discontinuity design, and found that this policy
caused a 4.1% drop on average in the stock prices of the affected firms. In China, ref. [3]
also revealed that the MSER led to negative effects on firms’ ROA and ROE. Consequently,
the MSER were interpreted as a negative sign for outside investors.

Institutional investors who pursue short-term benefits may argue that these types of
regulations will drive affected firms to pay increased attention to social and environmental
issues at the expense of shareholders’ benefits [6,47,48]. Therefore, they reduce the stock
ownership of firms subject to the MSER. However, a reduction in institutional ownership
may encourage firm innovation by eliminating the short-term earning pressures on man-
agers [16–19,49]. Accordingly, the increase in innovation for the treatment firms after the
MSER were implemented may have been caused by the reduction in institutional owner-
ship. Institutional ownership is the percentage of outstanding shares held by institutional
investors, data on which were collected from the Chinese Research Data Services (CNRDS)
database. If the innovation increase for the treatment firms was caused by this, we expected
to observe a significant decline in institutional ownership for the treatment firms. As shown
in column 3 in Table 8, the coefficients of the interaction term, Treated × Post, were negative
and significant, thus supporting the market-reaction effect.

Furthermore, institutional investors are usually classified into two types: transient
institutional investors and dedicated institutional investors [17,47–49]. Dedicated institu-
tional investors, such as pension funds, insurance companies, and banks, are institutions
that have long-term holdings, are less constrained by liquidity needs, and are more will-
ing to use longer periods to evaluate managers’ performance [49]. In contrast, transient
institutional investors are institutions that chase short-term price appreciation. Thus, they
take small equity positions in many firms and tend to trade frequently [49]. Therefore, we
suspect that the reduction in institutional ownership (column 3 in Table 8) stemmed mainly
from the transient institutional investors. To test this expectation, we investigated the
effects of the MSER on the changes in specific institutional investors. Table A4 reports the
results. We found that the ownership of dedicated institutional investors (e.g., insurance
companies in column 3 and social security funds in column 4) did not experience a striking
decline after the regulations. In contrast, the ownership of normal funds that were smaller
and more likely to chase short-term profits had a significant decrease after the regulations
(see column 1). Additionally, the ownership of securities companies sightly declined (see
column 2). The results in column 5 also reveal that qualified foreign institutional investors
(QFII) did not change their investment strategies for the treatment firms, thus suggesting
foreign investors in China were more likely to chase long-term profits.

In summary, we considered three potential mechanisms and demonstrated that the
positive impact of the MSER in China on firm innovation was mainly due to the CSR-
improving effect and market-reaction effect.

6. Discussion

An increasing number of countries and regions are paying attention to social and envi-
ronmental issues and have enacted related laws and policies to cope with them. Previous
studies have examined the equity market reaction to these mandatory social and environ-
mental policies [2,41] and the impact of these policies on firm financial performance [3–5],
whereas there is little knowledge of how these policies have affected firm innovation activi-
ties. On the one hand, some argue that MSER could reduce firm innovation because they
could stifle investment in corporate innovation activities. On the other hand, some argue
that MSER could facilitate firm innovation due to the benefits from the improvement in
CSR performance or report disclosure.

Using the implementation of MSER that occurred in China, we empirically found that
the treatment firms’ innovation outputs significantly increased after the announcement of
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the MSER. We further analyzed the possible mechanisms and found that the CSR-improving
effect and market-reaction effect played an important role in driving this relationship.

These findings contribute to the literature on the determinants of innovation [50],
especially research that investigates the impact of various types of legislation on inno-
vation [11,25,27,28,33–35,37]. In this study, we complemented this line of research by
examining the effect of MSER on firm innovation. Our study documented the influencing
mechanisms of social and environmental policies on innovation (i.e., the improvement in
CSR performance and reduction in institutional ownership). It is helpful to understand
the impact of mandatory social and environmental regulations. Additionally, our study
contributes to the literature that investigates the impact of CSR and innovation. The en-
dogenous issues related to this relationship have prevented prior researchers from making
efficient causal inferences [20,51]. In this study, we addressed this challenge by leverag-
ing an exogenous shock on firms’ CSR practices and utilizing a difference-in-differences
approach to estimate the relationship between CSR and innovation.

Our findings also have potentially important implications for managers and policy-
makers. Our findings demonstrate that the net effect of MSER on innovation was positive.
In other words, CSR performance and innovation performance were not completely para-
doxical. Accordingly, with the increasing CSR pressure nowadays, companies that are
eager to innovate may find it worthwhile to improve social and environmental governance.
For policymakers, our findings provide an unexpected result, that is, MSER have led to
an increase in innovation. Understanding the impact of MSER on firms’ other operating
activities (e.g., innovation) and their underlying mechanisms allows legislators to compre-
hensively master the effectiveness of their enacted policies, which is able to assist with the
formulation of future policy. This study finds that the CSR-improving effect plays a major
role in influencing firm innovation. Thus, the government, for example, can publish policies
that require companies to improve employee welfare or can set a higher environmental
standard to prompt companies to improve their production technologies.

7. Conclusions

In this study, we answered two research questions: (1) How do mandatory social and
environmental regulations influence corporate innovation? and (2) What are the underlying
mechanisms that drive this relationship? We exploited an exogenous shock in China in
2008 to examine the impact of MSER on innovation. Using a difference-in-differences with
propensity-score matching methodology, we found that MSER in China led to a significant
increase in firm innovation. In particular, we found that firms that were mandated to
disclose social and environmental information generated more patents, including inven-
tion patents that were more innovative and original, than the control firms, which were
not required to adhere to these rules after three years of the regulations. Lastly, we veri-
fied that the positive effects of the MSER on firm innovation were mainly caused by the
CSR-improving effect and market-reaction effect, manifesting in an improvement in CSR
performance and a reduction in institutional ownership, respectively.
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The following abbreviations are used in this manuscript:

MSER mandatory social and environmental regulations
DID difference-in-differences
PSM propensity-score matching
CSR corporate social responsibility
SSE Shanghai Stock Exchange
SZSE Shenzhen Stock Exchange

Appendix A

Table A1. Industry Distribution of Matched Sample.

Total Treatment Control

Agriculture, Forestry, and Fishing (A) 66 (2%) 18 (1%) 48 (4%)
Mining (B) 118 (4%) 65 (4%) 53 (4%)
Manufacturing (C) 1604 (54%) 873 (55%) 731 (53%)
Utilities (D) 222 (8%) 108 (7%) 114 (8%)
Construction (E) 59 (2%) 41 (3%) 18 (1%)
Transportation (F) 201 (7%) 125 (8%) 76 (6%)
Information Technology (G) 144 (5%) 78 (5%) 66 (5%)
Wholesale and Retail (H) 149 (5%) 66 (4%) 83 (6%)
Real Estate (J) 228 (8%) 120 (8%) 108 (8%)
Services (K) 41 (1%) 23 (1%) 18 (1%)
Entertainment (L) 36 (1%) 12 (1%) 24 (2%)
Conglomerates (M) 90 (3%) 60 (4%) 30 (2%)
Total 2958 (100%) 1589 (100%) 1369 (100%)

Table A2. Propensity-Score Matching (PSM) Results.

Full Sample Matched Sample

Treatment Control
Difference in

Means (before)
Treatment Control

Difference in
Means (after)

Bias
Reduction (%)

Firm size 22.264 21.157 1.107 *** 22.264 22.270 −0.006 99.5
ROE 0.119 0.032 0.087 *** 0.119 0.125 −0.006 93.2
Share turnover 3.195 3.649 −0.454 *** 3.195 3.049 0.145 68.0
Stacks return 0.895 0.598 0.297 *** 0.895 0.878 0.016 94.5
State ownership 0.310 0.237 0.073 *** 0.310 0.315 −0.005 92.5
R&D intensity 0.002 0.003 0.000 0.002 0.003 0.000 45.7
Patent growth 1.328 0.485 0.843 *** 1.328 1.390 −0.062 92.6

Note. All covariates in the above table are averages over the pre-regulation period (2006–2008), except for patent
growth. Patent growth is measured by the growth ratio of the number of a firm’s patents over the pre-regulation
period, that is, (a firm’s patents in 2008–the firm’s patents in 2006)/the firm’s patents in 2006. Significance at *
p < 0.1; ** p < 0.05; *** p < 0.01.

Table A3. Definitions of All Variables Used in This Study.

Variables Definition

Lnpatent The natural logarithm of one plus the number of invention and utility patents that the firm has filed.
Lnvention The natural logarithm of one plus the number of invention patents that the firm has filed.
Treated A dummy variable that is equal to one for treatment firms and zero for control firms.

Post A dummy variable that equals one if a firm year belongs to the post-regulation period (2009–2011)
and zero if a firm year belongs to the pre-regulation period (2006–2008).
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Table A3. Cont.

Variables Definition

Firm size The natural logarithm of total assets.
Firm age The natural logarithm of the number of years since the firm’s inception.
ROA The ratio of net income to total assets.
ROE The ratio of net income to shareholders’ equity.
Leverage Total liabilities divided by total assets.
Cash holdings The ratio of cash to total assets.
R&D Intensity The ratio of R&D expenses to total assets.
Share turnover The total number of shares traded divided by the total number of shares outstanding.
Stacks return Annual stock return of each year.
State ownership The number of state-owned shares divided by the number of total shares.
Patents growth The growth ratio of the number of a firm’s patents over the pre-regulation period (2006–2008).
Innovative productivity. The number of patents per 100 employees.

Forecast error The average of the absolute errors of all forecasts made in the year for target earnings, scaled by the
stock price at the beginning of the year.

Voluntary disclosure A dummy variable that is equal to one if a firm voluntarily discloses social and environmental
governance information and zero if otherwise.

Institution ownership The percentage of outstanding shares held by institutional investors.
Normal Funds The percentage of outstanding shares held by normal funds.
Securities company The percentage of outstanding shares held by securities companies.
Insurance company The percentage of outstanding shares held by insurance companies.
Social security funds The percentage of outstanding shares held by social security funds.
QFII The percentage of outstanding shares held by Qualified Foreign Institutional Investors (QFII).

Table A4. The Types of Institutional Investors.

Normal Funds
Securities
Company

Insurance
Company

Social Security
Funds

QFII

(1) (2) (3) (4) (5)

Treated × Post −0.062 *** −0.001 * −0.000 −0.001 −0.001
(0.012) (0.001) (0.001) (0.001) (0.001)

Treated 0.079 *** 0.001 * 0.000 0.001 0.001
(0.012) (0.000) (0.001) (0.001) (0.001)

Post −0.030 *** 0.001 ** 0.000 −0.002 * −0.002 **
(0.009) (0.000) (0.001) (0.001) (0.001)

Controls Yes Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes Yes

Observations 2958 2958 2958 2958 2958
Adjusted R2 0.353 0.036 0.050 0.027 0.035

Note. This table reports the estimated coefficients and heteroskedasticity-adjusted robust standard errors clustered
at the firm level (in parentheses). Significance at * p < 0.1; ** p < 0.05; *** p < 0.01.
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Abstract: Green innovation serves as both a catalyst for businesses to pursue sustainable development
and a crucial step in achieving green circular economic development. Green innovation is the practice
of organizations considering environmental, social, and governance (ESG) aspects and the ESG
advantages resulting from this process may become a driving force for enterprises to undergo a green
transformation. Therefore, based on data related to Chinese A-share listed companies from 2009 to
2020, we study the relationship between ESG rating performance and corporate green innovation and
its boundary mechanism. The results show that ESG ratings can improve the green innovation level
of listed enterprises, and the relationship between ESG ratings and green innovation was also found
to be strengthened by the institutional environment and redundant organizational resources. This
study previously confirmed the positive impact of enterprises’ ESG ratings on their green innovation,
which has important implications for realizing the effective combination of ESG advantages and
green innovation, promoting the construction of an ecological civilization, and realizing the concept
of a community with a shared future for mankind.

Keywords: ESG rating; corporate green innovation; institutional environment; redundant
organizational resources

1. Introduction

Enterprises are reforming their business philosophies in response to the necessity
for social responsibility brought on by sustainable development. Friedman once held that
enterprises’ main social obligation is to maximize their profits [1]. Other accountability obli-
gations imposed on enterprises are infeasible and disrupt the market economy. However,
the increasingly prominent social issues related to sustainability, such as climate change,
wealth disparity, and infectious diseases, as well as frequent political resistance to national
response actions [2], have led to differing views on maximizing shareholders’ interests [3].
Enterprises are required to incorporate environmental (E), social (S), and governance (G)
factors into investment decisions and seek solutions to social problems at the enterprise
level by practicing ESG concepts combined with the coordination of international organiza-
tions. Investors and government policies are presently highly interested in ESG. The impact
of COVID-19 is increasing the market share of global responsible investment in response to
the green recovery. The number of institutions endorsing the United Nations-supported
principles of responsible investment surged by 28% in 2020 [3]. Despite the late start of
China’s ESG growth, all facets of society have given it more attention. ESG policies and
investments have been greatly improved, particularly since Chinese Chairman Xi proposed
the UN General Assembly’s “2060 carbon neutrality” objective.

A key indicator of corporate sustainable development and environmental, social, and
corporate governance (ESG) is the expansion and enrichment of the socially responsible
investing (SRI) concept [4,5]. A growing number of businesses now accept the ratings pro-
vided by ESG rating firms as the green concept gains traction. This indicates that academic
attention is now heavily focused on how ESG ratings affect company strategy [6]. Existing
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research on the effectiveness of ESG ratings is unfortunately frequently disputed. According
to academics who support ESG ratings, such evaluations objectively and effectively gauge a
company’s ESG efforts through its competitive advantage, social reputation, and operating
performance; give stakeholders access to resources [7]; reduce regulatory and reputational
risks; and provide stakeholders with comprehensive and comparable data to correct infor-
mation asymmetries [8]. A company’s better ESG performance has lower equity capital
costs [9] and loan costs [10]. ESG should be a key instrument for improving corporate
finance in a negative loan market [11]. Moreover, ESG can help firms to hedge risks [12],
build trust against shocks in a crisis [13], and improve corporate performance and long-
term value [14]. In contrast, other scholars believe that ESG ratings are ineffective, arguing
that they lead to symbolic compliance with external requirements in order to obtain various
benefits, which may not be effective in improving corporate sustainability behavior [15];
rather, they represent institutional regression and may mislead stakeholders [16,17]. These
contrasting views have led to a large number of studies on the effectiveness of ESG ratings,
most of which have examined the relationship between ESG ratings and firm financial
performance [18,19] or capital market reactions [20,21]. These studies have undoubtedly
contributed significantly to our understanding of the impact of ESG; however, few studies
have examined corporate sustainability investment responses following ESG ratings, and
even fewer have focused on their impact on corporate green innovation. Meanwhile, “Dual
externalities” based on green innovation highlight green technology [22]. At the macro
level, green innovation technology’s external spillover effect lowers costs, improves envi-
ronmental protection, and achieves high-quality economic development; at the micro level,
businesses reshape their development models, introduce new ideas for reducing emissions
and preserving energy, and encourage the green transformation of enterprises. As a result,
we are as yet unable to foresee how ESG would affect corporate strategic decision making
about green innovation and the aforementioned relationship’s mechanisms [23]. In view
of the actions of organizations and the significance of their participation in sustainable
development activities, this research examines the impact of ESG ratings on the green
innovation strategies of businesses to make up for deficiencies in pertinent domains [24].

As a result, the theoretical impact and boundary mechanism of ESG ratings on
companies′ green innovation are considered to be the primary focus of this article. The
non-financial companies listed on the A-share market in China from 2009 to 2020 are the
research subjects of this paper, which also describes the complete green innovation activities
of the companies in conjunction with data from the World Intellectual Property Organiza-
tion and authoritative green innovation patents. It also measures the performance level
of ESG using data from ESG ratings and emphasizes the influence of ESG ratings on the
level of green innovation of the companies. This research also illustrates a potential border
mechanism from the redundant organizational resources and institutional environment
perspectives. The following conclusions are obtained: (i) ESG ratings have significantly
promoted green innovation; (ii) the completeness of the institutional environment and the
abundance of redundant organizational resources have strengthened the positive impact of
ESG ratings on corporate green innovation.

The remainder of the paper is organized as follows: Section 2 proposes the relevant
theories and hypotheses; Section 3 describes the data and methodology; Section 4 provides
empirical findings; Section 5 provides the study’s conclusions.

2. Literature Review and Hypothesis Development

2.1. Literature Review

This section presents a list of empirical studies that use GI variables and ESG con-
sequence variables in their models (Table 1). The list provides the variables most often
associated with GI and ESG and suggests where to find theoretical or empirical gaps in
this research. Nevertheless, a large proportion of the most cited articles in the field concern
theoretical works aimed at conceptualizing and developing markers. In this research,
the empirical use of GI and ESG variables was carried out in response to the literature
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studies. This may be because GI and ESG research is still in its infancy or because there
are different and interchangeable terms to refer to the same topic. Table 1 provides the
names of the authors, journal titles, and variables used in each study. We assessed and
distinguished between the types of variables to identify the roles associated with GI: GI
drivers (modeling GI as dependent variables), GI outcomes (modeling GI as independent
variables), and moderating or mediating variables. In addition, the variables and associated
impact mechanisms of ESG on the strategic consequences of the firms were also assessed.

Table 1. Selected prior empirical research on GI and ESG.

Author Journal Titles Drivers of GI
Outcomes of

GI
Moderating

Variables
Mediating Variables

Research literature on the outcomes of green innovation (GI)

Xu et al. (2021) [25] Energy Economics carbon emission
performance

energy consumption
structure effect,

industrial structure
effect, urbanization
effect, and foreign
direct investment

(FDI) effect

Huang et al.
(2021) [26] Technology in Society sustainable

development

marketization, local
government
competition

Lin et al. (2021) [27]
Technological

Forecasting and
Social Change

brand value marketing capability
and R&D intensity

Javeed et al.
(2022) [28]

International Journal
of Environmental

Research and
Public Health

Corporate Financing
Corporate Social

Responsibility and
Gender Diversity

Aguilera-Caracuel
and

Ortiz-de-Mandojana
(2013) [29]

Organization and
Environment

Financial
performance

national institutional
conditions

Research literature on influencing factors of green innovation (GI)

Yuan and Cao
(2022) [30] Technology in Society

corporate social
responsibility

practices

green dynamic
capability

Chu et al. (2018) [31]
The International

Journal of Logistics
Management

Customer pressure organizational
culture

Shahzad et al.
(2021) [32]

Business Strategy
and the Environment

knowledge
management process

sustainable
development

practices

Zhou et al. (2021) [33] Resources Policy environmental
legitimacy

green
absorptive capacity

Senior management
cognition and green
strategic orientation

Xia et al. (2022) [34] Energy Policy Government subsidy board diversity and
independent directors

Fang et al. (2021) [35] Economic Analysis
and Policy

Government’s
awareness of

environmental
protection

information
disclosure

Xiang et al.
(2022) [36]

International Review
of Economics
and Finance

Internal and
external financing

debt financing and
equity financing.
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Table 1. Cont.

Author Journal Titles Drivers of GI
Outcomes of

GI
Moderating

Variables
Mediating Variables

Jiang and Bai
(2022) [37] Technology in Society institutional

investors’ site visits Firm size
CEO duality or

low-competitive
market environment.

Tan et al. (2022) [38] Resources Policy green credit policy

financing constraint
or the fiercer the

industrial
competition and

degree
of marketization

Research on the outcomes of ESG

Author Journal Outcomes of ESG Moderating Variables Mediating Variables

Gillan et al.
(2021) [39]

Journal of
Corporate Finance Corporate Social Responsibility Institutional

investor ownership

Bofinger et al.
(2022) [40]

Journal of Banking
and Finance Market efficiency market sentiment

toward sustainability

Nekhili et al.
(2021) [41]

Corporate
Governance: An

International Review
financial performance employee board

representation

Chen and Xie
(2022) [42]

International Review
of Financial Analysis financial performance ESG investors

Tang (2022) [43] Sustainability corporate Innovation Financial Constraints
and Agency Cost

Zhou, Liu, and Luo
(2022) [44]

Business Strategy
and the Environment company market value financial

performance

In studies on corporate green innovation, “consequential performance impacts” and
“drivers” were the most common categories. On the one hand, the independent variables
as drivers of green innovation in existing studies included corporate social responsibility
practices [30], customer pressure [31], knowledge management processes [32], environmen-
tal legitimacy [33], government subsidy [34], government’s awareness of environmental
protection [35], internal and external financing [36], institutional investors’ site visits [37],
green credit policy [38], etc. On the other hand, the main strategic consequences of green
innovation included carbon emission performance [25], sustainable development [26],
brand value [27], corporate financing [28], and financial performance [29]. The moderating
mechanism variables mainly included organizational culture [31], sustainable development
practices [32], green absorptive capacity [33], board diversity and independent directors,
etc. [34], which were mainly discussed from the perspective of executive characteristics and
organizational capacity. Table 1 provides a deeper and more accurate understanding of the
variables that were the effective drivers, outcomes, and impact mechanisms of GI. In addi-
tion, in terms of ESG consequences, the main focus was on CSR [39], market efficiency [40],
financial performance [41], innovation [43], and market value [44], and the moderating
mechanisms mainly included board representation, institutional investor ownership, and
market sentiment.

In summary, according to Table 1, there is a lack of research on the relationship
between ESG and corporate green innovation, whether due to the consequences of the
ESG strategy or the influencing factors of green innovation. In particular, in terms of
the moderating mechanisms, the internal mechanisms primarily focused on executive
characteristics and organizational capacity, with less consideration given to the regulatory
mechanisms. The external research focused primarily on market competition and less on
the legitimacy of the institutional environment, and research has shown that companies
that effectively respond to institutional pressures are more likely to obtain the external
resources required for sustainable development by achieving social legitimacy. As a result,
from the ESG research perspective, this paper systematically integrated the internal and
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external moderate mechanism variables of previous studies, combined institutional theory
and resource-based perspectives, and introduced two moderate variables, the external
institutional environment and internal redundant organizational resources, to examine the
boundary conditions of ESG and corporate green innovation, rewarding and extending the
existing literature.

2.2. Hypothesis Development
2.2.1. ESG and Corporate Green Innovation

This paper believes that the increasingly stringent social responsibility challenges
brought about by the requirements of sustainable development will provide some enter-
prises that respect environmental, social, and governance factors and gradually accumulate
and establish specific ESG performance in practicing the ESG concept with a brand-new
competitive advantage in transnational investment. This ESG rating performance deviates
from the profit maximization motivation (only applicable to shareholders), which is com-
pleted when we promote the enterprise to meet the social responsibility requirements and
actively respond to all stakeholders [45]. The term “ESG rating performance” specifically
refers to the sum of the valuable and scarce resources, systems, and capabilities estab-
lished by enterprises in ESG practice, such as green technology, brand, social responsibility
system, and other ESG asset advantages and institutional advantages. ESG differs from
conventional monopolistic advantages as it emphasizes meeting the demands of share-
holders, consumers, suppliers, communities, and other stakeholders and pursues inclusive
development, which contributes to economic and social development through interaction
with non-market factors. Therefore, we found that the benefits of ESG promoted the green
innovation of enterprises by encouraging them to develop new competitive advantages in
the following two aspects: First, they surpassed the limitations of traditional asset owner-
ship advantages and created unique asset ownership advantages. ESG practices can assist
businesses in modernizing their technology and products, enhancing their capacity for
green innovation, and fostering better ties with their employees, suppliers, and other stake-
holders [13]. In exceptional circumstances (such as the period of COVID-19), an enterprise
will obtain tremendous development if it treats upstream and downstream producers and
other stakeholders with sincerity. Meanwhile, ESG practices account for a high proportion
of the development of intangible assets [46], and the enhancement of the reputation value
for those enterprises that emphasize ESG will actively disclose the information about their
social responsibility to the public, both objectively and subjectively, so that the public can
judge the social responsibility behavior of the enterprise, and the enterprise can establish
a trustworthy reputation [47]. Compared with other wary enterprises, those that have
benefited in their asset advantage and reputation due to ESG practices will seize market
share in addition to the pursuit of ESG by investors and customers [48]. For example, the
financing convenience brought about by the favor of investors and creditors can encourage
the green innovation of enterprises as it copes with the stress of capital constraints in
green innovation [49]. Therefore, the ESG rating performance can significantly reduce the
cost of financing, enhance a company’s overall competitiveness, and help it gain more
market share. Schuler and Cording (2006) have proposed that enterprises equipped with a
better corporate social performance will be more competitive, and those with a good ESG
performance that satisfy the requirements of stakeholders may incur lower financing costs
and hold greater market share [50].

Second, they enhance the legitimacy of green innovation investment. The enterprise
ESG advantage’s most distinctive feature is its legitimacy. Environmental protection, stake-
holders’ rights and the protection of interests, and upholding social obligations are not just
what customers and investors expect from corporations but are also slowly becoming what
regulatory agencies require of them [51]. Impacted by ESG practices, enterprises regard
green innovation investment as an important driving force to promote economic growth
and believe that they have made contributions to overall social welfare due to protecting
the interests of stakeholders [51]. On the contrary, if an enterprise violates the ESG concept,
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it may result in the rapid spread of public concern, impairing its enterprise image and
brand reputation significantly; hence, the legitimacy of enterprise operations will become
more prominent [52].

In addition, the endogenous institutional advantages derived from social responsibil-
ity formed around the ESG concept are also conducive to embedding the value system of
the business strategy, thus reducing the pressure of institutional isomorphism [52]. ESG
advantages address the legal issue of green innovation and endow enterprises with flexible
green innovation strategies, which in turn, improve the level of green innovation. In addi-
tion, the general recognition of the legitimacy of the ESG concept lowers the transfer costs
of the green technology, brand reputation, and institutional mechanism obtained through
ESG practices, facilitating the production of green innovation resources and realizing the
driving effect of ESG advantages on enterprise strategy [53]. The green innovation method
utilizes internal transfer in addition to ESG advantages and can internalize open market
transaction expenses to obtain internalized advantages [53]. Enterprises that adopt market
mechanisms will run into issues with market failures such as information asymmetry
between parties in technology license agreements and horizontal externalities brought
on by brand sharing. Green innovation can minimize market transaction costs and take
advantage of organizations′ economies of scale and scope by placing essential assets under
shared control. Therefore, hypothesis 1 is proposed:

Hypothesis 1. ESG rating performance has a positive impact on corporate green innovation.

2.2.2. Moderation Effect of Institutional Environment

According to institutional theory, the institutional environment has a crucial influence
on the structure and behavior of an organization [54]. An efficient legal system, good
government market relations, and well-developed product and factor markets can support
healthy market development by facilitating information flow, supporting competition,
and minimizing externalities [55]. Firms that respond effectively to institutional pressures
and comply with norms and rules have easier access to the external resources needed for
survival and growth by ensuring social legitimacy [56]. Accordingly, in order to operate
smoothly and stably, firms need to respond to institutional pressures [57] and the level of in-
stitutional pressures affects the strategic choices and effectiveness of firms [58]. Meanwhile,
the resources and regulations on which green innovation depends are key variables for
innovation, whereas the access to core resources depends on a combination of market-based
and non-market-based strategies and is determined by the institutional environment [39].
For example, companies need to improve their ESG rating performance to respond to
stakeholder pressure [59]. Therefore, the impact of firm ESG ratings on green innovation
may vary depending on the role of the pressures from the institutional environment, and it
is necessary to investigate the impact of each type of institutional pressure [60], which can
be classified as coercive, normative, or imitative, on green innovation by interacting with
firm ESG ratings.

First, coercive pressures are defined as “formal or informal pressures arising from
the institutions and regulations of the society to which the firm belongs” [61]. Coercive
pressures resulting from the influence of those in power, such as regulations by government
agencies, can shape the standards of corporate behavior and encourage firms to adopt
or reinforce certain behaviors [60]. In this regard, ESG-related government policies and
regulations constitute coercive pressures on firms and influence their expectations for
green innovation strategies. Second, imitation pressures refer to the pressure to imitate
competitors’ behavior, which is identified as success. A firm that adapts to imitation
pressures is more likely to protect itself from potential losses and gain legitimacy in its
decisions. Thus, it imitates leading competitors to ensure social legitimacy and decision
legitimacy [61,62]. From this perspective, the ESG rating performance reflects the imitation
of peer organizations’ behavior, which is perceived as successful by stakeholders in a
similar organizational structure [62]. For example, manufacturers tend to imitate their
competitors in managing extended supply chain activities in order to achieve sustainably
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managed carbon reduction targets. This measure can increase corporate green innovation
by enhancing the legitimacy and legality of corporate activities [63]. Normative pressures
come from the values and standards of behavior recommended and expected by external
stakeholders [64]. Firms must understand and comply with the standards, norms, and
expectations of external stakeholders in order to achieve social legitimacy. In particular,
customer demands form a key normative pressure [65], which can be an important driver
for companies to enhance certain activities [60]. For example, positive consumer perception
of a firm’s environmentally friendly products and socially responsible activities can change
a firm’s green innovation decisions by acting as a normative pressure [66].

Thus, on the one hand, in regions with relatively well-developed institutional envi-
ronments, the three institutional pressures mentioned above enhance the impact of ESG
ratings on a firm’s reputation and image, and the key factors of the ESG rating performance
depend mainly on its market-oriented operations and management capabilities, which are
consistent with entrepreneurs’ knowledge and social legitimacy perception structures. This
will undoubtedly strengthen the role of the ESG rating performance in promoting corpo-
rate green innovation strategies. On the other hand, a sound institutional environment
can provide the necessary property rights protection, guarantee the benefits of strategic
decisions, enhance the long-term orientation of decision makers, further strengthen the
motivation of enterprises to engage in green innovation driven by ESG performance [67],
effectively protect the green innovation achievements of enterprises, and enhance their
willingness to adopt green innovation. Therefore, hypothesis 2 is proposed.

Hypothesis 2. The more perfect the institutional environment, the stronger the positive relationship
between the ESG rating performance and corporate green innovation.

2.2.3. Moderation Effect of Redundant Organizational Resources

Resource redundancy in organizations is defined as resources kept within an orga-
nization beyond their usefulness and serves as a practicable or potential resource buffer
to enhance an organization’s ability to respond to unexpected changes in the external
environment and devise strategies [68]. At the organizational level, green innovation strate-
gies emphasize that organizations should make greater resource investments [64], and
having more disposable resources facilitates an organization’s ability to operate and that
an organization’s redundant resources can provide resource support for green innovation
strategies. In particular, the increasing level of redundant resources for disposal coincides
with an organization’s ability to implement green innovation behaviors and behavioral
freedom [69]. Gruber (2010) showed that a higher degree of redundancy in organizational
resources facilitates an organization to try more unpredictable occurrences and supports
an organization to search for opportunities and problem solutions on a larger scale [70].
At the managerial level, redundant organizational resources increase the risk perception
of managers’ decisions. For decision makers, the degree of risk perception is an impor-
tant reference point for their strategic choices, and managers’ preferences for strategic
decisions depend on the impact of the same decision risk on different organizations [71].
Managers may make riskier strategic choices when organizations are more resilient to
external risks as a result of the high level of redundant organizational resources, whereas
they tend to be more conservative when making decisions [72]. Consequently, the ESG
rating performance may have a greater impact on corporate green innovation in the context
of abundant redundant organizational resources. Figure 1 shows the theoretical research
model, as follow.

477



Sustainability 2022, 14, 12516

Figure 1. Theoretical research model.

Hypothesis 3. The higher degree of redundant organizational resources will strengthen the positive
relationship between ESG rating performance and corporate green innovation.

3. Data and Methodology

3.1. Data and Samples

This paper investigated the impact of the ESG rating announcement on green innova-
tion for the listed companies of the Shanghai and Shenzhen Stock Exchange from 2009 to
2020 as the research case. The specific case selection process was as follows: (i) exclude
listed finance and insurance companies that greatly differed from other companies in terms
of the main business, company size, and information disclosure in China; (ii) exclude
special treatment (ST)-listed companies that greatly differed from other companies in finan-
cial indicators and information disclosure; (iii) exclude the companies listed in that year
that had a shorter listing period and historical information duration, and greatly differed
from other companies in information disclosure; (iv) eliminate the missing samples such
as green innovation patents and control variables; (v) obtain a total of 21,616 observa-
tions. This paper employed Winsor2 to perform the tailing treatment on the continuous
variables at the levels of 0.01 and 0.99 to mitigate the impact of extreme values on the
empirical results. ESG rating data were collected from the Wind database and other data
were from the CSMAR database. The green innovation data were derived from the patent
classification number data of the China research data service platform (CNRDS) and the
“International Patent Classification green list” issued in 2010 by the World Intellectual
Property Organization (WIPO).

3.2. Variables Definition
3.2.1. Dependent Variable

Green innovation. The number of patents is an essential indicator of the green inno-
vation level of an enterprise. As reported by Ko et al. (2021) [73], we applied the natural
logarithm of the sum of the total number of applications of green innovation patents and
utility patents plus 1 to measure corporate green innovation (GRInno). We classified the
application of green invention patents as exploratory green innovation (GRInva) and the ap-
plication of utility patents as exploitative green innovation (GRUma). Furthermore, we em-
ployed various green innovation patent applications as the dependent variable (corporate
green innovation) for the robustness test to promote the reliability of the research results.

3.2.2. Independent Variable

ESG Rating (ESG). All the listed companies were rated as nine by the China Securities
ESG rating, and the ratings from low to high are C, CC, CCC, B, BB, BBB, A, AA, and AAA.
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The ESG rating of the enterprise was assigned a number from 1 to 9 from low to high in
the regression analysis in reference to the practice of Lin et al. (2021)13 [8]. The ESG rating
increases as the value increases.

3.2.3. Moderation Variables

Institutional Environment (InEnv). This paper refers to the research of Wei et al. (2011).
Currently, the degree of marketization is often used as its proxy variable to measure the
regional institutional environment. Therefore, this paper judged the external institutional
environment based on existing research data and the marketization index of the province
where the enterprise was located [74]. A larger index and a higher index produce a better
institutional environment.

Redundant organizational resources (OrRes). The cash ratio was adopted to determine
the redundant organizational resources given their importance in firms′ green innovation
via referring to the research of Kim and Bettis (2014). A higher ratio is simultaneous with
richer redundant organizational resources [75].

3.2.4. Control Variables

We controlled for the following variables at the firm level: firm size (total assets),
firm age (years since the firm’s founding), Top1 (largest shareholder), ROA (return on
asset to proxy for firm performance), and Lev (asset–liability ratio). To control for other
important characteristics of boards and CEOs, we included the following variables in our
models: Board (natural logarithm of the number of directors); Inde (independent director),
which denoted the proportion of independent directors on the board; and Dualiy (CEO
and chairman duality), which indicated the overlap of the CEO and Chairman of the board.
In addition, this paper controlled the industry effects (Industry) and year effects (Year) on
firms′ green innovation, respectively.

Based on this, the descriptions of the variables are summarized in Table 2.

Table 2. The descriptions of the variables.

Variables Description

Dependent Variable Green innovation.

We applied the natural logarithm of the sum of the total
number of applications of green innovation patents and
utility patents plus 1 to measure corporate green innovation
(GRInno). We classified the application of green innovation
patents as exploratory green innovation (GRInva) and the
application of utility patents as exploitative green
innovation (GRUma).

Independent Variable ESG rating All listed companies were rated by the China Securities ESG
rating score

Moderation Variables

Institutional Environment the degree of marketization is often used as its proxy variable

Redundant Organizational Resources

The cash ratio was adopted to determine the redundant
organizational resources given their importance in firms′
green innovation, in reference to the research of Kim and
Bettis (2014). Specifically, cash ratio = (Cash + marketable
securities)/current liabilities)

Control Variables

Size The natural logarithm of the total assets
Age The number of years that the firm has been established.
Top1 Percentage of shares held by the largest shareholder
ROA Net profit divided by average total assets
Lev The total liabilities divided by the total assets
Board The natural logarithm of the number of directors on the board

Inde The number of independent directors divided by the total
number of all directors.

Dualiy Whether the chairman and the general manager are the
same people
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3.3. Models Establishment

In order to verify the influence of ESG ratings on corporate green innovation and the
moderating effect of the institutional environment and redundant organizational resources,
the following regression models were established in reference to the model settings of Wen
and Zhou, 2017.

GRInnoi,t+1= α0+α1ESGi,t+αk ∑ Controli,t+μi+δt+εi,t (1)

GRInvai,t+1= α0+α1ESGi,t+αk ∑ Controli,t+μi+δt+εi,t (2)

GRUmai,t+1= α0+α1ESGi,t+αk ∑ Controli,t+μi+δt+εi,t (3)

GRInnoi,t+1= α0+α1ESGi,t+α2InEnvi,t+α3ESGi,t × InEnvi,t+αk ∑ Controli,t+μi+δt+εi,t (4)

GRInnoi,t+1= α0+α1ESGi,t+α2OrResi,t+α3ESGi,t×OrResi,t+αk ∑ Controli,t+μi+δt+εi,t (5)

In the above formulas, subscript i represents the listed company; t represents the year;
ε represents the random error term; GRInno represents corporate green innovation; GRInva
and GRUma represent exploratory green innovation and exploitative green innovation,
respectively; ESG represents the ESG rating; InEnv represents the institutional environ-
ment; OrRes represents redundant organizational resources; and Control represents the
control variables.

4. Empirical Findings

4.1. Descriptive Statistics and Correlation Analysis

Table 3 provides the descriptive statistics and correlation test results. The GRInno’s
mean value of 0.445 and the standard deviation of 0.852 indicate that most companies
involved have conducted green innovation activities as required by the research, whereas
their green innovation levels had some exceptions. The mean and standard deviation values
of ESG were 4.070 and 1.054, respectively, indicating that the overall level of ESG ratings of
China’s A-share listed companies was at a medium level, and various companies shared
similar ESG ratings. The mean value of the institutional environment was 8.150 and the
standard deviation was 1.934, demonstrating that the regional institutional environment of
the listed companies was relatively perfect. The mean value of redundant organizational
resources was 0.968 and the standard deviation was 1.698, showing that each listed com-
pany held unique redundant organizational resources. The correlation coefficient of ESG
and corporate green innovation was 0.159 and they had a significant positive correlation
at a level of 1%, suggesting that ESG ratings had a promoting effect on corporate green
innovation. H1 was primarily verified. Furthermore, the fact that the main variables under
investigation had standard deviations that were comparatively high and correlation coeffi-
cients that were much lower than 0.8 suggests that there was no multicollinearity between
the variables, making them appropriate for multiple regression analysis.

4.2. Multiple Regression Analysis
4.2.1. The Effect of ESG Ratings on Corporate Green Innovation

Table 4 reports the impact of ESG ratings on companies′ green innovation. H1 pre-
dicted that the ESG rating would be positively correlated with the companiess’ green
innovation. First, model 1 in Table 4 reveals a significant positive correlation between ESG
ratings and the green innovation of the companies (coef. = 0.019, p < 0.01). In addition,
model 2 and model 3 in Table 4 show that ESG ratings had a significant positive correlation
with exploratory green innovation and exploitative green innovation (coef. = 0.017, p < 0.01;
coef. = 0.011, p < 0.01). Therefore, hypothesis 1 in this study is supported.
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Table 4. The regression results of ESG ratings on corporate green innovation.

(1) (2) (3)
GRInno GRInva GRUma

ESG 0.019 *** 0.017 *** 0.011 ***
(3.789) (4.247) (2.968)

Size 0.046 *** 0.043 *** 0.026 ***
(4.405) (4.968) (3.158)

Age 0.118 * 0.116 ** 0.055
(1.806) (2.153) (1.071)

Top1 −0.075 −0.012 −0.070
(−1.199) (−0.237) (−1.438)

Roa 0.519 *** 0.306 *** 0.380 ***
(5.679) (4.063) (5.338)

Lev 0.121 *** 0.101 *** 0.068 **
(2.938) (2.988) (2.139)

Board 0.015 0.016 −0.018
(0.327) (0.406) (−0.490)

Inde −0.069 −0.037 −0.070
(−0.540) (−0.350) (−0.701)

Dualiy 0.002 −0.005 0.002
(0.160) (−0.430) (0.176)

Constant −1.000 *** −1.081 *** −0.433 *
(−3.247) (−4.262) (−1.804)

Industry FE Yes Yes Yes
Year FE Yes Yes Yes

N 21,616 21,616 21,616
Adj.R2 0.692 0.673 0.643

Notes: *** correlation is significant at 1%. ** correlation is significant at 5%. * correlation is significant at 10%.
t-statistics in parentheses.

4.2.2. The Moderating Effect of Institutional Environment and Redundant
Organizational Resources

Table 5 shows the moderating effects of the institutional environment and redundant
organizational resources. H2 predicted that the institutional environment would strengthen
the positive relationship between ESG ratings and corporate green innovation. From model
1 in Table 5, it can be seen that the interaction term between ESG ratings and the institutional
environment had a significant correlation with corporate green innovation (coef. = 0.009,
p < 0.01). The institutional environment strengthened the positive relationship between
ESG ratings and corporate green innovation. Therefore, H2 is partially supported.

H3 predicted that redundant organizational resources would strengthen the positive
relationship between ESG ratings and green innovation. Model 2 in Table 5 shows that
the interaction term between ESG ratings and redundant organizational resources had a
significant positive correlation with the share of corporate green innovation (coef. = 0.067,
p < 0.05), demonstrating that redundant organizational resources strengthened the pos-
itive relationship between ESG ratings and corporate green innovation. Therefore, H3
is supported. In addition, Model 3 in Table 5 demonstrates that the aforementioned two
moderating factors were included in the integration model for the regression test, and the
results indicate the validity of the conclusions.

Table 5. The moderating effects of the institutional environment and redundant organizational resources.

(1) (2) (3)
GRInno GRInno GRInno

ESG 0.019 *** 0.018 *** 0.019 ***
(3.939) (3.647) (3.799)

InEnv −0.004 −0.004
(−0.360) (−0.390)
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Table 5. Cont.

(1) (2) (3)
GRInno GRInno GRInno

ESG × InEnv 0.009 *** 0.009 ***
(3.819) (3.790)

OrRes 0.001 0.001
(0.449) (0.461)

ESG × OrRes 0.067 ** 0.066 **
(2.140) (2.092)

Size 0.046*** 0.045 *** 0.046 ***
(4.447) (4.337) (4.380)

Age 0.113 * 0.116 * 0.112 *
(1.732) (1.765) (1.695)

Top1 −0.079 −0.075 −0.079
(−1.265) (−1.198) (−1.264)

Roa 0.520 *** 0.518 *** 0.519 ***
(5.690) (5.667) (5.679)

Lev 0.118 *** 0.129 *** 0.126 ***
(2.881) (2.923) (2.875)

Board 0.014 0.017 0.015
(0.289) (0.365) (0.327)

Inde −0.058 −0.069 −0.058
(−0.452) (−0.537) (−0.450)

Dualiy 0.002 0.002 0.002
(0.122) (0.157) (0.119)

Constant −1.261 *** −1.265 *** −1.248 ***
(−3.004) (−2.993) (−2.958)

Industry FE Yes Yes Yes
Year FE Yes Yes Yes

N 21,616 21,616 21,616
Adj.R2 0.692 0.692 0.692

Notes: *** correlation is significant at 1%. ** correlation is significant at 5%. * correlation is significant at 10%.
t-statistics in parentheses.

4.3. Robustness Test
4.3.1. The Change of the Measurement Method of Corporate Green Innovation

This paper adopted various green innovation variables to test robustness. Specifically,
we classified the application of green innovation patents as exploratory green innovation
(GRinva) and the application of utility patents as exploitative green innovation (GRuma).
Table 6 indicates the robustness of this paper concluded from the regression results similar
to those described in previous sections.

Table 6. Substitute variables for corporate green innovation.

(1) (2) (3) (4)
GRInva GRUma GRInva GRUma

ESG 0.018 *** 0.012 *** 0.017 *** 0.011 ***
(4.421) (3.097) (4.118) (2.796)

InEnv 0.002 −0.002
(0.189) (−0.191)

ESG × InEnv 0.009 *** 0.006 ***
(4.315) (3.248)

OrRes 0.004 0.002
(1.491) (0.666)

ESG × OrRes 0.065 *** 0.064 ***
(2.653) (2.605)
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Table 6. Cont.

(1) (2) (3) (4)
GRInva GRUma GRInva GRUma

Size 0.043 *** 0.026 *** 0.042 *** 0.025 ***
(5.009) (3.192) (4.887) (3.073)

Age 0.111 ** 0.051 0.123 ** 0.054
(2.068) (1.007) (2.272) (1.045)

Top1 −0.016 −0.073 −0.015 −0.070
(−0.305) (−1.493) (−0.286) (−1.442)

Roa 0.306 *** 0.381 *** 0.308 *** 0.380 ***
(4.071) (5.346) (4.096) (5.328)

Lev 0.098 *** 0.067 ** 0.121 *** 0.078 **
(2.907) (2.087) (3.336) (2.260)

Board 0.014 −0.019 0.017 −0.016
(0.367) (−0.522) (0.436) (−0.442)

Inde −0.026 −0.063 −0.034 −0.070
(−0.244) (−0.625) (−0.319) (−0.695)

Dualiy −0.005 0.001 −0.005 0.002
(−0.478) (0.143) (−0.480) (0.168)

Constant −1.004 *** −0.383 −1.027 *** −0.376
(−3.953) (−1.593) (−4.029) (−1.559)

Industry FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes

N 21616 21616 21616 21616
Adj.R2 0.674 0.644 0.673 0.644

Notes: *** correlation is significant at 1%. ** correlation is significant at 5%. t-statistics in parentheses.

4.3.2. The Change of the Measurement Method of Standard Errors

This paper has referred to existing research methods. This paper employed Driscoll–
Kraay standard errors to estimate the standard errors to remove the possible heteroscedas-
ticity [76], cross-sectional correlation, and sequence correlation of panel data, with the
regression results shown in Table 7. The study found that the research hypotheses were
still tenable with a high validity performance upon replacing the regression standard error
calculation method.

Table 7. The change of the measurement method of standard errors.

(1) (2) (3)
GRInno GRInno GRInno

ESG 0.019 *** 0.018 *** 0.019 ***
(3.279) (3.078) (3.173)

InEnv −0.004 −0.004
(−0.254) (−0.275)

ESG × InEnv 0.009 *** 0.009 ***
(3.341) (3.321)

OrRes (0.421) (0.433)
0.067 * 0.066 *

ESG × OrRes (1.909) (1.879)
(0.421) (0.433)

Size 0.046 *** 0.045 *** 0.046 ***
(2.928) (2.862) (2.893)

Age 0.113 0.116 0.112
(1.062) (1.078) (1.037)

Top1 −0.079 −0.075 −0.079
(−0.877) (−0.830) (−0.877)

Roa 0.520 *** 0.518 *** 0.519 ***
(5.053) (5.031) (5.040)
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Table 7. Cont.

(1) (2) (3)
GRInno GRInno GRInno

Lev 0.118 ** 0.129 ** 0.126 **
(2.325) (2.374) (2.339)

Board 0.014 0.017 0.015
(0.223) (0.282) (0.253)

Inde −0.058 −0.069 −0.058
(−0.347) (−0.412) (−0.345)

Dualiy 0.002 0.002 0.002
(0.102) (0.130) (0.099)

Constant −1.007 ** −1.000 ** −0.998 **
(−2.110) (−2.078) (−2.079)

Industry FE Yes Yes Yes
Year FE Yes Yes Yes

N 21616 21616 21616
Adj.R2 0.043 0.042 0.043

Notes: *** correlation is significant at 1%. ** correlation is significant at 5%. * correlation is significant at 10%.
t-statistics in parentheses.

5. Conclusions and Discussion

5.1. Conclusions

Public awareness of sustainable development worldwide has focused attention on
green innovation. This green innovation trend may reshape the competitive advantages of
enterprises and have a profound impact on their green transformation and development.
Therefore, this paper believes that the specific advantages of pursuing inclusive social
development with ESG as the core will become particularly significant in green innovation
strategies in comparison with the traditional pursuits of private profits. Based on the panel
data of China’s A-share listed companies from 2009 to 2020, this paper employed the
fixed effect model to empirically analyze the relationship between the ESG ratings of the
sample enterprises and the green innovation performances of the enterprises and further
tested the regulatory effects of the external institutional environment and the redundant
resources of the internal organization. The following conclusions were made: (i) ESG
ratings significantly promoted green innovation; (ii) the completeness of the institutional
environment and the abundance of organizational redundancy strengthened the positive
impact of ESG ratings on corporate green innovation. The findings demonstrate that
businesses can successfully react to a complex business environment thanks to the strategic
flexibility provided by their ESG rating performance. The ESG rating performance, however,
can encourage green innovation and enterprise growth through positive spillover channels
such as the demonstration effect.

China is at a critical stage of building a green circular development and striving to
transform it into a sustainable economic model. Given the important value of ESG ratings
in the green innovation of enterprises, accelerating the promotion of ESG governance,
optimizing the cultivation of enterprises with ESG advantages, and striving to create new
advantages in green competition conform to the internal requirements of the concept of
sustainable development and offer a vital opportunity to improve the high-quality green de-
velopment of the economy. These research findings have the following practical implications.

Members of boards of directors should take the initiative by taking responsibility for
environmental preservation and social responsibility while concentrating on corporate
governance and non-financial performance in order to maintain sustainable development
and a competitive advantage. A high ESG performance also means that the enterprise will
have an advantage over its rivals in the market. Board members should focus on improving
their ESG performance in order to enhance their corporate green innovation capabilities,
attract value investment from investors with an ESG bias, and generate higher market com-
petitiveness. This is due to the ESG performance playing a key role in promoting corporate
green innovation. Moreover, board members should take the initiative by assuming envi-
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ronmental protection and social responsibilities, placing emphasis on corporate governance
and non-financial performance, performing cognitive modeling of the ESG concept and
the allocation of redundant organizational resources to green innovation strategies, and
forming a green sustainable development system.

For strategic investors, an enterprise‘s ESG performance is critical since it somewhat
indicates how well-run and innovative the business is. ESG scores are therefore non-
financial indicators that investors can use to evaluate the worth of a company’s investment
when choosing investment targets in order to better manage risks and earn matching
long-term returns.

As policymakers, the government should focus more attention on the encouragement
and promotion of ESG. To further encourage businesses to adopt sound ESG ideas and
advance the development of their environmental, social, and corporate governance capabil-
ities, the government and pertinent ministries should release related policies and privileged
regulations, which are beneficial for improving the regional institutional environment and
promoting the development of corporate green innovation.

From a national standpoint, the introduction of a system of rewards and punishments
for corporate ESG performance should be encouraged. Through a variety of incentives,
including tax rebates, green credit incentives, and lowered entry barriers, the government
can encourage businesses to enhance their ESG performance and advance sustainable
socio-economic growth. The government should actively recognize the stimulating im-
pact of government subsidies on green innovation and provide incentives to creative
businesses. In order to encourage green innovation, the government should aggressively
recognize the role that subsidies play in the process and provide financial support to
forward-thinking businesses.

5.2. Discussion

To make ESRs more sustainable, the government could potentially raise taxes and other
penalties. Through punitive measures such as tax increases, the government can also force
companies with poor ESG performance to improve their performance. The government
should also actively promote an ESG disclosure system that is broadly applicable so that
businesses, investors, and the general public pay more attention to the ESG performance of
businesses and support the transition to a green economy. The main contributions of this
study are as follows. First, it responds to the debate surrounding the effectiveness of ESG in
emerging markets by providing new insights into the relationship between corporate ESG
ratings and green innovation and their mechanisms of action. Existing research on ESG
ratings has focused on developed markets that have developed relatively mature concepts.
For example, Chouaibi (2021) analyzed the role of ESG practices in the UK and German
systems in improving financial performance by benefiting from green innovation [77].
Meanwhile, Cohen (2020) reached a different conclusion and pointed out the opposite
relationship between ESG scores and green innovation in the U.S. energy sector [78].
Existing studies are limited and focus on developed countries with relatively mature
ESG systems. In contrast, emerging markets are still in their infancy due to significant
institutional differences. The findings of this study help to ascertain whether ESG ratings
have contributed to the green transition and enriched the results related to ESG practices in
developing countries. Second, this study further expands the influencing factors of green
innovation beyond the mainstream research paradigm of government-level environmental
regulations on green innovation, with special emphasis on third-party rating agencies,
providing new perspectives and empirical support for the guiding role of ESG ratings on
green innovation. Third, this study expands the scope of green innovation measurement to
compensate for the existing literature’s preference for green innovation in terms of quantity
rather than quality. Drawing on detailed patent census data in China, this study uses
green patent citations to measure the quality of green innovation, which is conducive
to deriving more meaningful research questions, emphasizing objective data on green
innovation patent applications, and improving their impact. Fourth, this study analyzes the
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moderating mechanism between ESG ratings and green innovation through the external
institutional environment and internal redundant organizational resources, deconstructs
the internal logic, extends the research boundary, and provides a realistic reference for
the promotion of ESG ratings by examining the heterogeneity in the Chinese context from
multiple dimensions such as institutions, markets, and firms as emerging markets continue
to develop.

This study provides a new theoretical framework for corporate green innovation
by highlighting the importance of the external institutional environment and internal
redundant organizational resources for corporate green innovation. However, there are
still some limitations in our research.

First, the primary limitation of our study is linked to the nature of our sample, which
only included companies in China, and companies listed in other emerging countries should
be included. Meanwhile, other factors influencing ESG performance (e.g., systematic risk
and board structure) should also be taken into consideration in further research. From a
future research perspective, we could examine other factors affecting the market. In the
future, we could obtain data from other third-party platforms and involve more samples
with different languages. Some alternative variables could measure green innovation more
than the patent application measurement, and updated research data could replace the
relevant indicators to make a comprehensive measurement of the level of green innovation.

Second, the findings of this paper are also limited in terms of the mechanisms that
enhance corporate green innovation, which need to be explored and further tested. In terms
of future research directions, in relation to the moderating mechanisms, although this study
investigated the institutional environment and redundant organizational resources as the
moderating factors, other factors such as political capital (Lin et al., 2015), environmental
ethics (El-Kassar and Singh, 2019), or top management characteristics (Galbreath, 2019)
could also influence the relationship between the ESG ratings and corporate green innova-
tion. In addition, we plan to conduct a heterogeneity analysis concerning the discrepancies
in diverse industries and property rights to reveal the impact level of ESG ratings on
corporate green innovation.
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Abstract: This paper empirically studies the impact of economic policy uncertainty on executives’
self-interest behaviors, distinguishes explicit self-interest behaviors from implicit ones, and studies
the moderating effect of internal control. The results illustrate that rising policy uncertainty will
inhibit explicit self-interest behaviors of executives, yet the implicit ones will be encouraged. Internal
control can regulate the above effects. Further research proves that the above-mentioned impact is
more significant in state-owned enterprises (SOEs). Stable institutional investors and sound market
competition can play a certain role in governance. Our paper contributes to the literature on the
impact of economic policy uncertainty on corporate governance.

Keywords: uncertainty of economic policy; self-interest behavior of executives; corporate governance

1. Introduction

In recent years, a series of major global events, including the Sino-US trade friction, the
outbreak of the COVID-19 pandemic, the Russia-Ukraine conflict, etc., have significantly
elevated economic uncertainty, and the growth of many major economies worldwide has
been hit hard. Economic development has been restricted by multiple factors, encountering
various challenges and subdued growth. The uncertainty in global economic prospects has
increased. China is in the midst of an increasingly grave and complicated international
landscape, involving the frequent and sporadic pandemic outbreak, the ongoing “new
normal” of pandemic control measures, and the boosted downward pressure on the econ-
omy. Owing to the global trend of economic integration, the sustainability and stability of
China’s growth is restricted by multiple factors, and the uncertainty of domestic economic
policies is still high. Against this background, it is important to measure uncertainty of
economic policy and study its impact.

Differently from other countries in the world, China uses the term “socialist market
economy with Chinese characteristics” to describe its theory of economic policy. Since 1949,
the central government in China has played a dominant role in economic life in the country.
Furthermore, since 1978, China has enacted reform and started to use market economy
tools to power up its economic development. Overall, while welcoming the free market
economy, China still regarded the planned economy as the main component of China’s
national economy.

China’s economic theory is relatively similar to the Keynesian economic theory. It
advocates that the state adopts expansionary economic policies to promote economic
growth by increasing demand; that is, to expand government spending, implement fiscal
deficits, stimulate the economy, and maintain prosperity. From this perspective, considering
the dependence of the economy on the government, uncertainty in the economic policy of
China can exert a significant impact on the economy.

Economic uncertainty is a state in which economic entities cannot have accurate
expectations on such issues as “whether to adjust policies”, “how to adjust policies”, and
“the outcome and effect of policy execution”. Under rising uncertainty, the government
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will introduce corresponding macroeconomic policies to stabilize the market and avert
growth dilemma. Meanwhile, the adoption of new macro-control measures brings about
new uncertainty. The uncertainty of economic policy will be transmitted to or directly
affect enterprises, exerting impact on their behaviors. The changes in economic policies
will significantly impact enterprises. For enterprise executives, in order to cope with the
possible impact of economic policy uncertainty on enterprises and themselves, they will
adjust strategic direction and behaviors in a timely manner in response to the external
environment, so as to achieve stable development. In this process, facing the adverse
effect of uncertainty, due to agency problems, executives may sacrifice the interests of
shareholders and enterprises to protect their own interests.

The manner by which to alleviate the principal-agent conflict between managers
and shareholders has always been the focus of corporate governance, and its causes and
preventive measures have always been highlighted by the academic community. The
self-interest behavior of executives is a typical embodiment of the principal-agent problem.
According to principal-agent theory, executives adopt self-interest behaviors by sacrificing
the interests of shareholders and enterprises to obtain personal benefits. As the utility
functions of management and shareholders are different, and the separation of ownership
and control leads to information asymmetry and incentive problems, management often
seeks benefits for itself through various channels in order to maximize its own interests,
which may damage the interests of shareholders and the company, negatively affecting
enterprise performance. In the long run, the development of capital market becomes
constrained and the healthy development of economy and society endangered [1].

Exploring the causes of executives’ self-interest behavior is helpful to raise people’s
awareness to executives’ irrationality and lay the foundation for taking corresponding
countermeasures to executives’ self-interest behavior. The existing literature studies the
causes of such self-interest behaviors, most of which take the perspectives of corporate
governance structure [2], government intervention [3], etc. The uncertainty of external
economic policies, a factor often overlooked, also affects the behavior of executives. Existing
research has found that the occurrence of executives’ self-interest behavior is closely related
to the external environment. The cognition and behavioral choices of executives are often
influenced by the macro environment. The impact of rising uncertainty of external economic
policy on executives’ self-interest behavior is still unknown. Based on the theory of myopic
behavior, for the sake of maximizing personal interests, higher risks will induce executives
to pursue short-term interests, which can be quickly materialized, at the price of long-
term ones. Based on prospect theory, with the risk of external uncertainty, executives are
subject to higher dismission risk and tougher employment conditions. As a result, their
decisions and behaviors will be more conservative, thus inhibiting self-interest behaviors.
In conclusion, from the theoretical point of view, the jury is still out on whether executives’
self-interest behavior is influenced by the uncertainty of external economic policy.

Based on the existing research, this paper studies the influence of economic policy
uncertainty on executives’ self-interest behavior, and introduces the moderating effect of
internal control, so as to examine the changes of such influence under different levels of
corporate internal control. Selecting A-share listed companies in China from 2010 to 2021 as
research samples, this paper empirically discovers that the uncertainty of economic policy
will inhibit the explicit self-interest behavior of executives, namely excessive executive com-
pensation. However, the uncertainty of economic policy encourages, rather than restrains,
the implicit self-interest behavior of executives, namely excessive on-the-job consumption.
Further research illustrates that, under the uncertainty of economic policy, effective internal
control is conducive to restraining executives’ implicit self-interest behavior, as well as its
explicit counterpart. Finally, we found that the above effect is more significant in SOEs.
In addition, strong market competition and stable institutional investors are conducive to
restraining executives’ implicit self-interest.
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2. Literature Review

The causes of policy uncertainty are failure of the government to clarify the direction
and intensity of economic policy expectation, policy execution, and changes in policy
position [4]. Economic uncertainty is difficult for enterprises to predict, which will enhance
the external risks of business operations, and affects executives’ cognition and behavioral
decisions.

The existing literature measures the uncertainty of economic policy from the following
three perspectives. The first type of literature measures the uncertainty of economic policy
through the occurrence of external events, including major political events and changes in
bureaucrats [5]. Since the occurrence of these events is not ongoing, their usage is subject
to certain limitations. The second category uses the implied volatility of the stock market
as the proxy variable of economic policy uncertainty. However, fluctuation in the financial
market, which often lags behind, cannot reflect external economic policy uncertainty in
real time. The third category of literature adopts the economic policy uncertainty index
developed by Baker et al., based on the text analysis of newspapers. This method is
authoritative, real-time and continuous, based on the reports of authoritative newspapers
around the world. In this paper, we adopt the third type of measurement method.

At present, the research on the uncertainty of economic policy mostly focuses on
corporate behavior, including corporate investment and financing, enterprise innovation,
cash holdings [6–9], etc. The research related to economic policy uncertainty and executives
mostly adopts the traits of executives as intermediaries or moderating variables to further
study the impact of economic policy uncertainty on corporate behavior, for instance, their
career records, including political background and financial experience, overconfidence,
management governance [7,10–16], etc. Few scholars focus on the impact of economic policy
uncertainty on executives’ cognition and behavioral decisions. Based on the perspective
of internal risk hedging, Rao [17] found that when the external uncertainty is high, the
probability of executive turnover decreases. Wu [18] found that the uncertainty of economic
policy is negatively correlated with executives’ overconfidence. From the perspective of
prospect theory, the uncertainty of economic policy comprises the uncertainties from
policy change, policy execution, and the alterations of government positions. Facing
external uncertainty, executives have uncertain expectations for the future of enterprises
and themselves, which will lead to irrational bias in cognition and behavior choice, affecting
their self-interest behaviors. At present, existing research seldom studies the relationship
between economic policy uncertainty and executives’ self-interest behavior, and related
research needs to be further expanded.

According to the principal-agent theory, executives’ self-interest behavior refers to the
exploitation of their own rights and information asymmetry [19], in order to maximize their
interests at the cost of shareholders and the enterprise, as illustrated by surging on-the-job
consumption [20], seeking excess compensation [21], myopic behavior, cash flow manipula-
tion [3], etc. In order to reflect the common behaviors of executives in listed companies, and
present the explicit manifestations of their self-interest behavior, most scholars differentiate
explicit self-interest behaviors from the implicit ones for quantitative research [1]. For
explicit self-interest behavior, scholars commonly adopt excessive compensation [22,23],
etc. With regard to implicit self-interest behavior, scholars use variables including exces-
sive on-the-job consumption, management expenses, turnover of total assets [2,24–26], etc.
Enterprises often take measures, such as supervision, reward, punishment, and incentive,
to restrain the self-interest behavior of executives, and scholars mostly conduct research
through the above related measures, including internal and external supervision, salary
mechanism [27,28], etc. Change in the external macro-environment also affects executives’
cognition and behavior choices. Executives will be passively restrained from self-interest
behavior, or they may actively reduce such behaviors in exchange for stable income. The
influence of economic uncertainty on executives’ self-interest behavior needs to be further
explored.
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According to both the domestic and foreign literature, internal control reduces the
asymmetry of internal and external information, strengthens internal supervision, plays
an important role in reducing executive fraud [29] and preventing insider trading by
executives [30], and exerts certain governance effects on both the implicit and explicit
corruption of executives [31]. The above facts also lay a theoretical basis for choosing
internal control as the moderating variable in this paper. With regard to the measurement
of internal control quality, some scholars made a comprehensive evaluation through the
five elements of internal control [32,33]. Scholars often adopt the internal control index of
the DIB database to measure the quality of internal control [34,35].

By reviewing the existing literature, we can find that the research on the influencing
factors of executives’ self-interest behavior mostly focuses on corporate institutions, the
strength of executives’ power, etc., and seldom considers the influence of the external
economic policy environment. Based on existing theories, negative cognitive theory induces
executives to boost self-interest behaviors and gain immediate benefits under uncertain
economic policies; however, based on the potential cost and risk, it is believed that due to
the superposition effect of risks, executives are urged to restrain self-interest and tend to
“protect themselves” against the risk of dismissal, thus reducing their self-interest behavior.
However, the research on the uncertainty of economic policy focuses more on its impact
on macroeconomic trends, corporate investment and financing, innovation and R&D,
and financial market fluctuation. Macroeconomic policy and the fluctuation in economic
fundamentals are the important foundations of enterprise behavior on the micro-level, and
the uncertainty of economic policy will profoundly affect and change corporate behavior
and decision-making. Under different degrees of policy uncertainty, executives’ self-
interest behavior will be affected differently. In this paper, the macro-economic landscape
is brought into the analysis framework of influencing factors of executives’ self-interest
behavior, and their self-interest behavior is refined into explicit and implicit categories.
These two categories are quantitatively analyzed by adopting excessive compensation and
on-the-job consumption, and the uncertainty of economic policy is adopted to analyze how
the external environment affects executives’ self-interest behavior, enriching the existing
research results.

3. Theoretical Analysis and Research Hypothesis

This paper categorizes executive self-interest behaviors into explicit and implicit ones,
and analyzes the influence of economic policy uncertainty on such behaviors. The explicit
self-interest behavior of executives is exemplified by excessive compensation, and its
implicit counterpart is measured by excessive on-the-job consumption.

On the one hand, at the corporate level, rising economic policy uncertainty amplifies
the business risks of enterprises and exerts a negative impact on enterprise performance [36].
Changes in the economic environment will affect the survival and growth of enterprises.
Rising economic policy uncertainty will make it difficult for management to predict the
prospects of the market, as well as corporate financing and cash flow status in the future,
making it more difficult to make decisions. In order to avert risks, C-suite often delays
investment and lowers investment volume to alleviate the uncertainty, thus adversely
affecting the performance of enterprises. Meanwhile, the financing of enterprises will
also be affected by macroeconomic policies. Rising economic uncertainty will amplify
instability in the future cash flow of enterprises and also aggravate the external financing
challenges of enterprises. From the perspective of creditors such as banks, when economic
policy is uncertain, the risk of loan default will rise, since it will be difficult to evaluate
the credit of enterprises. Therefore, creditors will adopt a tight credit policy, raise the loan
threshold, and reduce the loan amount, which pushes up the financing costs of enterprises
and further undermines their development. Facing both internal and external difficulties,
in order to maintain stable operation and ease operating pressure, enterprises will start to
reduce expenses and compensation. On 2 June 2022, the State-owned Assets Supervision
and Administration Commission (SASAC) issued the Notice on Further Implementing the
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Tasks of Boosting Income and Reducing Expenditure of SOEs, which stipulated: “SOEs
should strictly implement the linkage mechanism between total wages and profits, and the
growth rate of total compensation shall not exceed that of total profit. SOEs with declining
profits must cut total compensation.” Therefore, when the uncertainty of economic policy
is high, enterprises will face greater business risks, which will reduce C-suite enumeration,
inhibiting excessive compensation of executives and their explicit self-interest behavior.

On the other hand, higher uncertainty of economic policy will lead to tougher employ-
ment. With rising external uncertainty, the turnover of executives will be more frequent,
boosting the risk of dismissal [37]. Based on prospect theory, people tend to choose “safe
returns” instead of “taking a chance”. Even though self-interest behavior may bring some
excess returns, if such behavior can be uncovered easily, the risk of turnover will also surge.
Therefore, executives will suppress their explicit self-interest behavior to obtain “safe re-
turns”. Meanwhile, some executives choose to fulfill their social responsibility by taking
the initiative to reduce salaries before ordinary employees. According to Vanke’s 2021
annual report, due to the sharp decline in corporate performance, Yu Liang, chairman of the
board of directors, voluntarily waived all bonuses in 2021 and reduced his compensation
by nearly 90%. Eight directors, supervisors, and senior managers, including Yu Liang,
reduced their salaries by half, totaling 24 million yuan. These executives not only fulfill
their social responsibility, but also build good reputation and lay a solid foundation for
their future career development. Therefore, when the uncertainty of economic policy is
high, executives themselves will also choose to reduce their explicit self-interest behavior
and excess remuneration.

However, executives’ implicit self-interest, namely excessive on-the-job consumption,
is affected differently by the uncertainty of economic policies. On-the-job consumption,
also known as perquisite consumption or perk consumption, is the nonmonetary consump-
tion spent by the managers, incurred when the manager is performing duties. On-the-job
consumption is generally included in administrative expenses, which can be further di-
vided into office allowance, travel expenses, correspondence expenses, etc. Although the
“optimal” level of on-the-job consumption may motivate managers to perform well, excess
on-the-job consumption may hurt firm value [38].

Managers increase their nonmonetary compensation to achieve self-utility maximiza-
tion when the government supervision or other restrictions are weak [28]. With weak legal
constraints and corporate governance mechanisms, on-the-job consumption has become
an important part of management compensation in China, far more even than monetary
compensation. Furthermore, on-the-job consumption is implicit, has no contractual con-
straints, and is largely determined by the top executives; executives are likely to deviate
from the objective of maximizing stakeholder value and use on-the-job consumption to
gain self-interest [39].

Higher uncertainty of economic policy leads to greater information asymmetry in
enterprises; thus, the difficulties of internal and external supervision are also elevated,
which facilitates executives to make use of their authority for on-the-job consumption
and implicit self-interest behavior. Furthermore, as analyzed above, whether voluntary
or forced, when the external uncertainty is high, the explicit remuneration of executives
will decline. Therefore, executives are more inclined to use their authority to earn implicit
benefits through on-the-job consumption to make up for salary loss. In addition, rising
uncertainty of external economic policies often brings about greater financing difficulties for
enterprises. In order to prevent capital chain rupture, enterprises tend to reduce investment
while holding excess cash to cope with financial risks, which also provides opportunities
for executives’ invisible self-interest behavior.

In conclusion, concerning the impact of economic policy uncertainty on executives’
self-interest behavior, this paper puts forward the following assumptions:

Hypothesis 1 (H1a). Rising economic policy uncertainty will inhibit the explicit self-interest
behavior of executives.
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Hypothesis 1 (H1b). Rising economic policy uncertainty will encourage the implicit self-interest
behavior of executives.

Executives’ responses to the fluctuation of external economic policy uncertainty are
also influenced by the internal organizational structure and supervision system of their
enterprises. Facing the uncertainty of the external macro-environment, enterprises need to
improve internal control to better manage production and business activities and counter
unknown risks. An effective internal control system can restrain executive opportunism,
reduce information asymmetry, and alleviate the principal-agent problem between share-
holders and C-suite, which is conducive to the long-term development of enterprises.
“Internal environment”, one of the five elements of internal control, requires enterprises to
set up corresponding supervision mechanisms, establish sound organizational mechanisms,
realize internal power checks and balances, avert “tyranny of the minority” and “insider
control issue”, and supervise the behavioral decisions of executives. Among the five ele-
ments of internal control, “Risk Assessment” requires enterprises to assess the possible risks
in the future and formulate corresponding policies to prevent executives from speculating
on the grounds of external risks. “Control activities” require enterprises to improve various
management systems, better control the actual income and cost of each production and
operation procedure, fix the loopholes of which C-suite may take advantage, and prevent
their self-interest behaviors. “Information communication” encourages enterprises to re-
duce internal and external information asymmetry and improve the quality of information
disclosure, which is conducive to the supervision of agents by stakeholders.

To sum up, this paper puts forward the following assumptions:

Hypothesis 2 (H2a). Under economic policy uncertainty, effective internal control can enhance
the inhibition of executives’ explicit self-interest behavior.

Hypothesis 2 (H2b). Under economic policy uncertainty, effective internal control can weaken
the facilitation of executives’ explicit self-interest behavior.

4. Research Design

4.1. Data Sources and Sample Selection

This paper adopts the data of A-share-listed companies in the Shanghai and Shen-
zhen stock exchanges from 2006 to 2021 as the research object, and has taken the follow-
ing screening measures: (1) excluding the listed companies that were classified as ST
and PT at the end of 2012 to 2021; (2) excluding listed companies in the financial sector;
(3) excluding the listed companies that were forcibly delisted during the sample period;
(4) eliminating the samples with missing observation values in the selected period; mean-
while, the continuous variables are winsorized at the top and bottom 1%. A total of
24484 observation samples were obtained after screening. The related data of explanatory
and control variables in this paper were extracted from CSMAR, the economic policy uncer-
tainty index of explanatory variables was sourced from the http://www.policyuncertainty.
com/ website (accessed on 3 November 2022), and the internal control index of moderating
variables was generated from the DIB database.

4.2. Definition of Variables
4.2.1. Explanatory Variable

In this paper, the self-interest behavior of executives is regarded as the explanatory
variable, which is divided into explicit and implicit self-interest behavior, measured by C-
suite excessive compensation (OverPay) and excessive on-the-job consumption (UnPerks),
respectively.

The detailed measurement of explicit self-interest behavior of executives-excessive
compensation (OverPay) is as follows. In this paper, we adopt “the total compensation
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of top 3 executives” disclosed in the annual reports of A-share-listed companies in the
Shanghai and Shenzhen stock exchanges as the data of executives’ salaries, and the variables
of C-suite compensation were obtained using a taking logarithm. Next, we drew from the
practices of Core et al. [40], Luo et al. [41], etc. to measure the excessive compensation of
executives. Firstly, Model (1) is regressed by years and industries using sample data to
obtain the regression coefficient. Then, the estimated regression coefficient is multiplied by
the factors that affect C-suite compensation, such as corporate scale and performance, to
estimate the expected level of executive compensation; finally, according to Model (2), the
actual C-suite compensation is subtracted from the expected C-suite compensation, and
the difference is excessive compensation. The definitions of variables used in Model (1) are
presented in Table 1.

Payi,t = α0 + α1Sizei,t + α2ROAi,t + α3 IAi,t + α4Zonei,t + ∑ Industry + ∑ Year + εi,t (1)

OverPay = Payi,t − ExpectedPayi,t (2)

Table 1. Definition table of overpay variables of executives.

Variable Name Definition

Pay Executive absolute compensation The natural logarithm of the total remuneration of the Top 3 executives of listed
companies

Size Corporate size The natural logarithm of the total income of the listed company in the same year
ROA Accounting performance Ratio of net profit to total assets
IA Intangible assets ratio Ratio of intangible assets to total assets

Zone Region dummy variable If corporate place of registration is coastal area, the value is 0; otherwise, the value
is 1

Industry Industry dummy variable
Year Year dummy variable

The detailed measurement of implicit self-interest behavior of executives-excessive
on-the-job consumption (UnPerks) is as follows. We draw from the research models of
Quan et al. [42], Luo et al. [43], etc. and predict the normal on-the-job consumption of
executives through the relevant corporate conditions of Model (3). The difference between
actual and normal on-the-job consumption is abnormal on-the-job consumption. Among
them, the C-suite on-the-job consumption is the balance of management expenses after
deducting the total annual compensation, amortization of intangible assets, total provision
for bad debts, and total provision for inventory depreciation. The definitions of variables
used in Model (3) are presented in Table 2.

Perksi,t

Asseti,t−1
= β0 + β1

1
Asseti,t−1

+ β2
Δsalei,t

Asseti,t−1
+ β3

PPEi,t

Asseti,t−1
+ β4

Inventoryi,t

Asseti,t−1
+ β5LnEmployeei,t + εi,t (3)

UnPerks = Perksi,t − ExpectedPerksi,t (4)

Table 2. Definition table of excessive on-the-job consumption variables of executives.

Variable Name Definition

Perks On-the-job consumption of executives
Management expenses-total annual compensation of the
management-amortization of intangible assets-total bad debt reserve-total
inventory depreciation reserve

Asseti,t−1 Ending total assets Total assets at the end of last period
Δsalei,t−1− Changes in main business income Change of main business income in the current period
PPEi,t Fixed assets Net value of fixed assets in the current period
Inventoryi,t Stock Total inventory in current period
LnEmployeei,t Number of employees The natural logarithm of the total number of employees of the enterprise
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4.2.2. Explanatory Variables

The Economic Policy Uncertainty Index (EPU) of China is drawn from the website of
http://www.policyuncertainty.com/ (accessed on 3 November 2022). From the newspapers
People’s Daily and Guangming Daily, Davis, Liu, and Sheng adopt the method of text
analysis, counting articles related to economic policy uncertainty through scaling frequency,
and formulating EPU after standardization treatment. At present, scholars at home and
abroad use EPU when conducting research on economic policy uncertainty. This paper
draws on the practice of Gu et al. [8]: the monthly data are arithmetically averaged, and
then the logarithm is taken to obtain the explanatory variable EPU. Formula (5) provides
more details.

EPU = LN
(

∑ Economic policy uncertainty monthly
12

)
(5)

4.2.3. Moderating Variables

In this paper, moderating variables are selected from the DIB internal control index,
which is based on the five elements of internal control and granularly measures the internal
control quality of listed companies. When the index is high, corporate internal control
management activities are effective and the internal control system is sound. In this paper,
we refer to the practices of Zhou et al. [44], etc., to establish an internal control moderating
index after taking the logarithm of the internal control index.

4.2.4. Control Variables

In this paper, the following indicators are selected as control variables, and the de-
scriptions of each variable are illustrated in Table 3.

Table 3. Variable definition table.

Variable Name Meaning Measurement Method

Explanatory variable OverPay Executive overpayment Modeling and calculation
UnPerks On-the-job consumption of executives Modeling and calculation

Explanatory variable EPU Economic policy uncertainty index Calculation
Moderating variable IC Internal control index Ln (internal control index score)

Control variable

Size Corporate size Ln (total assets)
Lev Corporate capital structure Total liabilities/total assets

ROA Return on total assets Total return on assets adjusted by industry
median

Cashflow Cash flow ratio Net cash flow from operating activities divided
by total assets

SOE Nature of the property right If the company is a state-owned enterprise, the
value is 1; otherwise, it is 0

Indep Proportion of independent directors Number of independent directors/number of
board members

Dual Combination of two powers If the chairman and CEO are the same person,
the value is 1; otherwise, it is 0

Top1 Equity concentration Shareholding ratio of the largest shareholder

Balance Equity balances and checks
Shareholding ratio of the second largest
shareholder/shareholding ratio of the largest
shareholder

Big4 Audit quality If the auditor is one of “Big 4” accounting firms,
the value is 1; otherwise, it is 0

INST Share holding ratio of institutional
investors

Total shares held by institutional investors
divided by circulating equity capital

Industry Industry Industry dummy variable to control industrial
influence

Year Year Year dummy variable to control the influence of
the year
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4.3. Model Setting
4.3.1. Economic Policy Uncertainty and Executives’ Self-Interest Behavior

In order to validate the relationship between economic policy uncertainty and exec-
utives’ self-interest behavior, this paper constructs the following econometric regression
models. Model (6) is used to test the influence of economic policy uncertainty on executives’
explicit self-interest behavior, so as to verify hypothesis H1a in this paper. According to
H1a, α1 of Model (6) should be significantly negative. Model (7) is used to test the influence
of economic policy uncertainty on executives’ implicit self-interest behavior, so as to verify
hypothesis H1b in this paper. According to H1b, β1 of Model (7) should be significantly
positive.

OverPay = α0 + α1EPU + αn ∑ Controls + εi,t (6)

Perk = β0 + β1EPU + βn ∑ Controls + εi,t (7)

4.3.2. Moderating Role of Internal Control

Models (8) and (9) are used to test hypotheses H2a and H2b in this paper, respectively.
By adding an interaction term including economic policy uncertainty and the internal
control index to the regression equation, we can discuss the moderating function of internal
control. Among them, in order to avoid the collinearity problem, in the interaction term of
economic policy uncertainty and internal control index, the decentralized values of the two
factors are multiplied.

OverPay = α0 + α1EPU + α2 IC + α3EPU × IC + αn ∑ Controls + εi,t (8)

Perk = β0 + β1EPU + β2 IC + β3EPU × IC + βn ∑ Controls + εi,t (9)

5. Empirical Results and Analysis

5.1. Descriptive Statistical Analysis

Table 4 illustrates the descriptive statistical results of related variables. The average
value of OverPay is −0.006, which indicates that C-suite excessive compensation has
been restrained to a certain extent in recent years. The median and average values of
OverPay are both negative, indicating that most executives relinquish overpayment, yet
the maximum value is 1.505, which is still high. The standard deviation of UnPerks is 0.023,
which indicates that C-suite excessive on-the-job consumption in different enterprises is not
divergent, and some executives still have high on-the-job consumption. The mean value of
EPU is 5.229, with the standard deviation of 0.537, showing that the uncertainty of China’s
economic policy is still high, and the economic fundamentals are still volatile. The average
value of Perks is 374.1991, which is much larger than the average value of Pay. The standard
deviations of these two variables are relatively larger than other variables presented in the
table, which indicates that the salary and consumption of managers varies greatly across
different companies. The above results are in line with the fact that the managers in China,
particularly managers in SOEs, are more likely to receive lower monetary compensation.
With weak monitor mechanisms, managers in China are more likely to use on-the-job
consumption to gain self-interest. Meanwhile, the standard deviation of corporate scale is
1.287, indicating quite different enterprise sizes.

Table 4. Descriptive statistical analysis.

Ccount Mean S.D. Min P50 Max

OverPay 24,484 −0.0065 0.5603 −1.5678 −0.0181 1.5047
UnPerks 24,484 −0.0003 0.0235 −0.1168 −0.0007 0.0935
EPU 24,484 5.2291 0.5374 4.5230 5.3310 5.9671
IC 24,484 6.4722 0.1557 5.1402 6.4999 6.8512
Perk 24,484 374.1991 2270.3217 −14,741.5908 106.8724 83,383.8516
Pay 24,484 2.5679 289.1930 0.00005 1.852210 79.9235
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Table 4. Cont.

Ccount Mean S.D. Min P50 Max

Size 24,484 22.3851 1.2867 19.5245 22.2129 26.4297
Lev 24,484 0.4503 0.2009 0.0274 0.4481 0.9246
ROA_m 24,484 −0.0053 0.0630 −0.4595 −0.0052 0.2299
SOE 24,484 0.3989 0.4897 0.0000 0.0000 1.0000
Cashflow 24,484 0.0462 0.0680 −0.2244 0.0449 0.2568
Indep 24,484 0.3756 0.0543 0.2727 0.3636 0.6000
Dual 24,484 0.2485 0.4321 0.0000 0.0000 1.0000
Top1 24,484 0.3358 0.1472 0.0813 0.3114 0.7584
Balance 24,484 0.3473 0.2857 0.0062 0.2590 1.0000
Big4 24,484 0.0614 0.2401 0.0000 0.0000 1.0000
INST 24,484 0.4202 0.2298 0.0000 0.4324 0.8867

5.2. Correlation Analysis

The results of the Pearson correlation coefficient among variables involved in this
model are illustrated in Table 5. It can be seen that the absolute values of the correlation co-
efficients between the main variables are all less than 0.5, demonstrating that the collinearity
problem is not serious among the selected correlation indexes. As for the main explana-
tory variables, the correlation coefficient between economic policy uncertainty (EPU) and
OverPay is −0.023 and significant, which indicates that rising economic policy uncertainty
will inhibit executive excessive compensation, validating hypothesis H1a. The correlation
coefficient between economic policy uncertainty (EPU) and UnPerks is 0.015 and significant,
indicating that economic policy uncertainty will encourage C-suite excessive on-the-job
consumption, validating hypothesis H1b. From the correlation between control variables
and OverPay, corporate indebtedness, the shareholding ratio of the largest shareholder,
and the number of independent directors are negatively correlated with OverPay. Mean-
while, the correlation coefficient between corporate operating cash flow and UnPerks is
0.108, which is significant. When the corporate operating cash flow rises, C-suite excessive
on-the-job consumption will be boosted.

Table 5. Correlation analysis of variables.

OverPay UnPerks EPU IC Size Lev ROA SOE Cashflow Indep Dual Top1

OverPay 1.000
UnPerks 0.089

*** 1.000

EPU −0.023
*** 0.015 ** 1.000

IC 0.019
***

0.022
***

−0.120
*** 1.000

Size 0.041
***

−0.103
***

0.117
***

0.187
*** 1.000

Lev −0.067
***

−0.112
***

−0.054
***

−0.017
***

0.471
*** 1.000

ROA 0.021
***

0.113
***

−0.076
***

0.354
***

0.096
***

−0.268
*** 1.000

SOE −0.091
***

−0.065
***

−0.113
***

0.086
***

0.295
***

0.245
***

−0.021
*** 1.000

Cashflow 0.045
***

0.108
***

0.083
***

0.122
***

0.062
***

−0.178
***

0.365
***

−0.013
** 1.000

Indep −0.019
***

−0.023
***

0.055
*** −0.007 0.016 ** −0.009 −0.029

***
−0.057
***

−0.014
** 1.000

Dual 0.052
***

0.017
***

0.061
***

−0.030
***

−0.131
***

−0.098
*** −0.008 −0.283

*** −0.009 0.116
*** 1.000

Top1 −0.102
*** 0.004 −0.083

***
0.140
***

0.237
***

0.102
***

0.141
***

0.276
***

0.087
***

0.034
***

−0.077
*** 1.000

Balance 0.109
*** 0.005 0.106

***
−0.052
***

−0.035
***

−0.085
***

−0.029
***

−0.213
*** 0.006 −0.016

**
0.048
***

−0.589
***

Big4 0.102
***

−0.062
*** 0.001 0.124

***
0.353
***

0.109
***

0.060
***

0.128
***

0.079
***

0.043
***

−0.051
***

0.152
***

INST 0.037
***

−0.012
*

−0.045
***

0.167
***

0.411
***

0.166
***

0.173
***

0.363
***

0.128
***

−0.048
***

−0.170
***

0.493
***

* p < 0.1, ** p < 0.05, *** p < 0.01.
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5.3. Collinearity Analysis

Table 6 illustrates the results of the variance inflation factor (VIF) of related variables,
which is used to test whether there is multicollinearity among explanatory variables selected
in this model. As can be seen from Table 6, the VIF values of all relevant variables selected
in this model are all less than 5, proving that no multicollinearity problem exists in this
research model. Further analysis can be performed according to the design model.

Table 6. Multiple collinearity analysis.

Variable VIF 1/VIF

Top1 2.17 0.4607
Size 1.85 0.5407
INST 1.71 0.5851
Balance 1.70 0.5885
Lev 1.56 0.6415
ROA 1.46 0.6854
SOE 1.34 0.7460
IC 1.20 0.8332
Cashflow 1.19 0.8373
Big4 1.18 0.8484
EPU 1.11 0.8989
Dual 1.11 0.9020
Indep 1.03 0.9735

5.4. Regression Analysis

Table 7 illustrates the test results of Model (6) and (7). The fixed-effects panel re-
gression model of control year and corporate individual (columns 2 and 3), as well as of
control year and industry, are used in regression analysis, and corporate-level cluster-robust
standard error is adopted to alleviate possible sequence-related problems (columns 4 and
5). The regression results demonstrate that the regression coefficient between economic
policy uncertainty (EPU) and OverPay is always negative, which is significant at the level
of 1%, indicating that there is a significant negative correlation between economic policy
uncertainty and C-suite overpayment; that is, higher economic policy uncertainty will
inhibit the C-suite OverPay policy. Therefore, Hypothesis H1a in this paper is supported.
The regression coefficient between economic policy uncertainty (EPU) and UnPerks is
always positive and significant, which indicates that there is a significant positive correla-
tion between economic policy uncertainty and C-suite on-the-job consumption. Therefore,
higher uncertainty of economic policy will encourage the implicit self-interest behavior of
executives. Hypothesis H1b in this paper is thus supported.

The economic significance of the regression in Table 7 is presented as follows. For
panel regression 1, OverPay increases 1422% when EPU increases by one standard deviation
and UnPerks decreases 717% when EPU increases by one standard deviation. For panel
regression 2, OverPay increases 835% when EPU increases by one standard deviation and
UnPerks decreases 358% when EPU increases by one standard deviation.

The value for economic significance is very large, this may result from the following
two reasons: (1) the values for OverPay and UnPerks are relatively small compared to the
real amount of managers compensation and on-the-job consumption and (2) change in
OverPay and UnPerks can lead to a reasonable economic significance change for the Pay
and Perks.

At the level of the control variables, if CEO also serves as Chairman, he/she will
be more incentivized to seek excessive compensation. The reason is that “tyranny of
the minority” is more likely to occur when the two powers are concentrated, and C-
suite will pursue self-interest by excessive compensation. There is a significant positive
correlation between the cash flow generated by corporate business activities and on-the-job
consumption of executives. When an enterprise generates larger amounts of cash flow,
on-the-job consumption of executives will be “easier” to realize and thus be promoted.
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Moreover, the control variable Big4 is negatively correlated with the excess on-the-job
consumption of executives, which is also significant. Therefore, when an enterprise chooses
“Big 4” accounting firms to perform audits, the excessive consumption of executives will be
constrained, which is consistent with the previous research conclusions.

Table 7. Analysis of principal regression results.

Panel Regression 1 Panel Regression 2

OverPay UnPerks Overpay UnPerks

EPU −0.172 ***
(−6.526)

0.004 ***
(2.805)

−0.101 ***
(−6.054)

0.002 *
(1.903)

Size 0.055 ***
(3.735)

−0.003 ***
(−3.668)

0.044 ***
(4.768)

−0.002 ***
(−5.610)

Lev −0.164 ***
(−3.469)

−0.003
(−1.349)

−0.359 ***
(−7.290)

−0.004 **
(−2.022)

ROA −1.155 ***
(−15.890)

0.014 ***
(4.043)

−0.460 ***
(−4.441)

0.030 ***
(7.224)

SOE −0.030
(−0.874)

−0.002
(−1.328)

−0.114 ***
(−5.430)

−0.002 **
(−2.217)

Cashflow 0.053
(1.025)

0.005 *
(1.804)

0.333 ***
(3.789)

0.029 ***
(7.792)

Indep −0.259 **
(−2.422)

0.004
(0.763)

−0.240 *
(−1.833)

−0.009 *
(−1.788)

Dual 0.038 ***
(2.967)

−0.000
(−0.717)

0.061 ***
(3.640)

−0.000
(−0.180)

Top1 −0.092
(−0.974)

0.008 *
(1.862)

−0.555 ***
(−7.144)

0.003
(1.100)

Balance 0.008
(0.234)

0.002
(0.882)

0.031
(0.906)

0.001
(0.458)

Big4 0.162 ***
(2.991)

−0.006 **
(−2.339)

0.217 ***
(4.989)

−0.004 ***
(−2.646)

INST 0.102 ***
(2.943)

0.001
(0.696)

0.268 ***
(6.810)

0.002
(1.188)

_cons −0.190
(−0.711)

0.038 ***
(2.830)

−0.069
(−0.346)

0.039 ***
(4.488)

Industry —— —— Yes Yes
Year Yes Yes Yes Yes
N 24,484 24,484 24,484 24,484
adj. R2 0.037 0.010 0.058 0.038
F 15.044 3.584 7.488 7.573

* p < 0.1, ** p < 0.05, *** p < 0.01.

5.5. Moderating Role of Internal Control

In order to test Hypothesis H2, this paper constructs Models (7) and (8) and adds the
internal control index as a moderating variable to study the role of internal control on the
relationship between economic policy uncertainty and executives’ self-interest behavior.
As illustrated in Table 8, if α3 and β3, the coefficients of the interaction term EPU*IC, are
significantly negative, the effective internal control can strengthen the restraining effect of
economic policy uncertainty on OverPay, which is conducive to suppressing executives’
explicit self-interest behavior. Meanwhile, effective internal control can also weaken the role
of economic policy uncertainty in promoting C-suite on-the-job consumption, and help to
restrain executives’ invisible self-interest behavior. To summarize, effective internal control
is conducive to restraining the self-interest behavior of executives. Therefore, Hypotheses
H2a and H2b are verified.
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Table 8. Moderating effect regression.

Panel Regression 1 Panel Regression 2

OverPay UnPerks Overpay UnPerks

EPU −0.173 ***
(−6.537)

0.004 ***
(2.868)

−0.092 ***
(−5.355)

0.002 ***
(2.588)

IC −0.025
(−1.120)

0.000
(0.309)

0.038
(1.039)

0.004 ***
(2.750)

EPU*IC −0.173 ***
(−4.535)

−0.007 ***
(−3.635)

−0.254 ***
(−4.514)

−0.013 ***
(−5.407)

Size 0.059 ***
(4.016)

−0.003 ***
(−3.481)

0.043 ***
(4.633)

−0.002 ***
(−5.973)

Lev −0.168 ***
(−3.571)

−0.003
(−1.410)

−0.355 ***
(−7.205)

−0.004 *
(−1.891)

ROA −1.112 ***
(−15.354)

0.015 ***
(4.207)

−0.439 ***
(−4.144)

0.030 ***
(7.004)

SOE −0.030
(−0.870)

−0.002
(−1.312)

−0.113 ***
(−5.356)

−0.002 **
(−2.134)

Cashflow 0.046
(0.896)

0.005 *
(1.693)

0.319 ***
(3.629)

0.029 ***
(7.636)

Indep −0.255 **
(−2.387)

0.004
(0.791)

−0.242 *
(−1.841)

−0.009 *
(−1.814)

Dual 0.038 ***
(2.978)

−0.000
(−0.708)

0.061 ***
(3.642)

−0.000
(−0.198)

Top1 −0.092
(−0.985)

0.008 *
(1.847)

−0.555 ***
(−7.140)

0.003
(1.083)

Balance 0.005
(0.134)

0.001
(0.798)

0.030
(0.859)

0.001
(0.402)

Big4 0.163 ***
(3.000)

−0.006 **
(−2.333)

0.217 ***
(4.977)

−0.004 ***
(−2.696)

INST 0.101 ***
(2.936)

0.001
(0.657)

0.266 ***
(6.771)

0.002
(1.129)

_cons −0.115
(−0.377)

0.032 **
(1.983)

−0.337
(−1.051)

0.013
(1.025)

Industry —— —— Yes Yes
Year Yes Yes Yes Yes
N 24,484 24,484 24,484 24,484
adj. R2 0.039 0.011 0.060 0.040
F 14.769 4.014 7.833 8.070

* p < 0.1, ** p < 0.05, *** p < 0.01.

6. Robustness Test and Further Analysis

6.1. Robustness Test

In order to ensure the reliability of the research conclusion, we conducted the following
robustness tests.

6.1.1. Changing the Measurement Method of Executives’ Excessive Compensation and
On-The-Job Consumption

Referring to the practices of Luo et al. [43], etc., this paper adopts the total monetary
compensation of the Top 3 directors, supervisors, and executives as the absolute compensa-
tion of corporate executives, then uses its logarithm as the executive compensation variable
(Pay_r) and calculates the replacement variable (OverPay_r) of the executives through the
model. Drawing from the practices of Luo Jinhui, etc., we adjust the management expenses
through the main business income to obtain the on-the-job consumption (Perk_r) of execu-
tives. See Table 9 for the regression results. The test coefficients of the main variables in
the regression results have not changed and are still significant, which demonstrates the
robustness of the conclusion.
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Table 9. Variables of executives’ self-interest behavior under different methods.

OverPay_r Overpay_r Perks Perks

EPU −0.183 ***
(−7.163)

−0.107 ***
(−6.525)

0.033 ***
(8.501)

0.009 ***
(4.039)

Size 0.065 ***
(4.617)

0.051 ***
(5.465)

−0.008 ***
(−3.629)

−0.004 ***
(−4.183)

Lev −0.166 ***
(−3.667)

−0.357 ***
(−7.195)

−0.039 ***
(−5.193)

−0.064 ***
(−11.693)

ROA −1.129 ***
(−16.419)

−0.439 ***
(−4.288)

−0.051 ***
(−4.222)

−0.070 ***
(−5.774)

SOE −0.065 *
(−1.906)

−0.176 ***
(−8.407)

−0.012 ***
(−2.706)

−0.005 ***
(−3.031)

Cashflow 0.064
(1.258)

0.362 ***
(4.187)

−0.035 ***
(−4.276)

0.007
(0.753)

Indep −0.254 **
(−2.522)

−0.284 **
(−2.207)

0.012
(0.957)

0.015
(1.255)

Dual −0.022 *
(−1.796)

−0.012
(−0.719)

−0.001
(−0.844)

0.001
(0.799)

Top1 −0.091
(−1.011)

−0.586 ***
(−7.572)

0.050 ***
(4.452)

−0.006
(−0.778)

Balance 0.002
(0.056)

0.012
(0.359)

0.008 *
(1.835)

0.003
(0.803)

Big4 0.156 ***
(2.918)

0.202 ***
(4.721)

−0.009 **
(−2.166)

−0.006 **
(−2.056)

INST 0.092 ***
(2.769)

0.250 ***
(6.449)

0.004
(0.934)

0.003
(0.811)

_cons −0.320
(−1.247)

−0.097
(−0.492)

0.041
(1.119)

0.091 ***
(3.966)

Industry —— Yes —— Yes
Year Yes Yes Yes Yes
N 24,484 24,484 24,484 24,484
adj. R2 0.038 0.067 0.139 0.191
F 15.888 8.310 62.835 49.331

* p < 0.05, ** p < 0.01, *** p < 0.001.

6.1.2. Changing the Measurement Method of Economic Policy Uncertainty Index

When the above regression analysis was carried out in this paper, the method of
processing the economic policy uncertainty index was to take the logarithm of its average.
In the robustness test, the index is divided by 100 to obtain EPU2, the replacement variable
of the economic policy uncertainty index, and then a regression analysis is carried out
once again. The regression results are illustrated in Table 10. As can be seen from Table 10,
the uncertainty of economic policy has a negative correlation with OverPay and is still
significant, while the uncertainty of economic policy has a positive correlation with UnPerks.
The main test coefficient in the regression results has not changed, so the conclusion of this
paper is robust.

Table 10. Variables of economic policy uncertainty under different methods.

OverPay UnPerks Overpay UnPerks

EPU2 −0.094 ***
(−6.526)

0.002 ***
(2.805)

−0.045 ***
(−6.054)

0.001 *
(1.903)

Size 0.055 ***
(3.735)

−0.003 ***
(−3.668)

0.044 ***
(4.768)

−0.002 ***
(−5.610)

Lev −0.164 ***
(−3.469)

−0.003
(−1.349)

−0.359 ***
(−7.290)

−0.004 **
(−2.022)

ROA −1.155 ***
(−15.890)

0.014 ***
(4.043)

−0.460 ***
(−4.441)

0.030 ***
(7.224)
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Table 10. Cont.

OverPay UnPerks Overpay UnPerks

SOE −0.030
(−0.874)

−0.002
(−1.328)

−0.114 ***
(−5.430)

−0.002 **
(−2.217)

Cashflow 0.053
(1.025)

0.005 *
(1.804)

0.333 ***
(3.789)

0.029 ***
(7.792)

Indep −0.259 **
(−2.422)

0.004
(0.763)

−0.240 *
(−1.833)

−0.009 *
(−1.788)

Dual 0.038 ***
(2.967)

−0.000
(−0.717)

0.061 ***
(3.640)

−0.000
(−0.180)

Top1 −0.092
(−0.974)

0.008 *
(1.862)

−0.555 ***
(−7.144)

0.003
(1.100)

Balance 0.008
(0.234)

0.002
(0.882)

0.031
(0.906)

0.001
(0.458)

Big4 0.162 ***
(2.991)

−0.006 **
(−2.339)

0.217 ***
(4.989)

−0.004 ***
(−2.646)

INST 0.102 ***
(2.943)

0.001
(0.696)

0.268 ***
(6.810)

0.002
(1.188)

_cons −0.894 ***
(−2.861)

0.053 ***
(3.458)

−0.495 **
(−2.426)

0.045 ***
(5.667)

Industry —— —— Yes Yes
Year Yes Yes Yes Yes
N 24,484 24,484 24,484 24,484
adj. R2 0.037 0.010 0.058 0.038
F 15.044 3.584 7.488 7.573

* p < 0.05, ** p < 0.01, *** p < 0.001.

6.1.3. Instrumental Variable Regression

In this paper, instrumental variables are used for regression to reduce the interference
of endogeneity problem on the regression conclusion. drawing on the research of existing
literature [45], the uncertainty of global economic policy will affect the uncertainty of
China’s economic policy, which accords with the correlation characteristics of the instru-
mental variables. However, the uncertainty of global economic policy will not directly
affect the choice of C-suite self-interest behavior in China, which accords with the exoge-
nous characteristics of the instrumental variables. Therefore, this paper uses the global
economic policy uncertainty index as an instrumental variable to alleviate the endogeneity
problems that may exist in the original regression model. Its calculation method is the same
as the measurement method of China’s economic policy uncertainty in the main regression,
obtained by calculating the logarithm of the annual arithmetic average. Table 11 illustrates
the regression results for the instrumental variables. From the results of Table 11, we can
find that the regression coefficients of economic policy uncertainty and executive excessive
compensation are always negative and significant, while the regression coefficients of
economic policy uncertainty and executive excessive on-the-job consumption are always
positive and significant, which is consistent with the original regression results. Therefore,
the model in this paper can still be used to draw consistent research conclusions after using
instrumental variables to control endogeneity problems.

Table 11. Instrumental variables.

OverPay UnPerks Overpay UnPerks

GEPU −0.262 ***
(−6.526)

0.006 ***
(2.805)

−0.127 ***
(−6.054)

0.002 *
(1.903)

Size 0.055 ***
(3.735)

−0.003 ***
(−3.668)

0.044 ***
(4.768)

−0.002 ***
(−5.610)

Lev −0.164 ***
(−3.469)

−0.003
(−1.349)

−0.359 ***
(−7.290)

−0.004 **
(−2.022)
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Table 11. Cont.

OverPay UnPerks Overpay UnPerks

ROA −1.155 ***
(−15.890)

0.014 ***
(4.043)

−0.460 ***
(−4.441)

0.030 ***
(7.224)

SOE −0.030
(−0.874)

−0.002
(−1.328)

−0.114 ***
(−5.430)

−0.002 **
(−2.217)

Cashflow 0.053
(1.025)

0.005 *
(1.804)

0.333 ***
(3.789)

0.029 ***
(7.792)

Indep −0.259 **
(−2.422)

0.004
(0.763)

−0.240 *
(−1.833)

−0.009 *
(−1.788)

Dual 0.038 ***
(2.967)

−0.000
(−0.717)

0.061 ***
(3.640)

−0.000
(−0.180)

Top1 −0.092
(−0.974)

0.008 *
(1.862)

−0.555 ***
(−7.144)

0.003
(1.100)

Balance 0.008
(0.234)

0.002
(0.882)

0.031
(0.906)

0.001
(0.458)

Big4 0.162 ***
(2.991)

−0.006 **
(−2.339)

0.217 ***
(4.989)

−0.004 ***
(−2.646)

INST 0.102 ***
(2.943)

0.001
(0.696)

0.268 ***
(6.810)

0.002
(1.188)

_cons 0.257
(0.998)

0.028 **
(2.137)

0.066
(0.322)

0.037 ***
(4.033)

Industry —— —— Yes Yes
Year Yes Yes Yes Yes
N 24,484 24,484 24,484 24,484
adj. R2 0.037 0.010 0.058 0.038
F 15.044 3.584 7.488 7.573

* p < 0.05, ** p < 0.01, *** p < 0.001.

6.1.4. Adding Macro-Level Control Variables

The conclusions of this paper may be subject to endogeneity problems due to the lack
of macro-level variables. To alleviate this issue and prevent endogenous errors caused by
changes in macro-economic factors, this paper refers to the research of Li and Yang [46],
Gulen [4], etc., and adds the year-on-year GDP growth variable to the control variables
of the original regression model. The regression results are illustrated in the Table 12.
After controlling for the macro-factors, the regression results are still stable, alleviating the
endogenous factors caused by the lack of macro-level variables.

Table 12. Adding macro-control variables.

OverPay UnPerks Overpay UnPerks

EPU −0.188 ***
(−6.472)

0.004 ***
(2.907)

−0.149 ***
(−5.835)

0.004 ***
(3.157)

Size 0.055 ***
(3.735)

−0.003 ***
(−3.668)

0.044 ***
(4.768)

−0.002 ***
(−5.610)

Lev −0.164 ***
(−3.469)

−0.003
(−1.349)

−0.359 ***
(−7.290)

−0.004 **
(−2.022)

ROA −1.155 ***
(−15.890)

0.014 ***
(4.043)

−0.460 ***
(−4.441)

0.030 ***
(7.224)

SOE −0.030
(−0.874)

−0.002
(−1.328)

−0.114 ***
(−5.430)

−0.002 **
(−2.217)

Cashflow 0.053
(1.025)

0.005 *
(1.804)

0.333 ***
(3.789)

0.029 ***
(7.792)

Indep −0.259 **
(−2.422)

0.004
(0.763)

−0.240 *
(−1.833)

−0.009 *
(−1.788)
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Table 12. Cont.

OverPay UnPerks Overpay UnPerks

Dual 0.038 ***
(2.967)

−0.000
(−0.717)

0.061 ***
(3.640)

−0.000
(−0.180)

Top1 −0.092
(−0.974)

0.008 *
(1.862)

−0.555 ***
(−7.144)

0.003
(1.100)

Balance 0.008
(0.234)

0.002
(0.882)

0.031
(0.906)

0.001
(0.458)

Big4 0.162 ***
(2.991)

−0.006 **
(−2.339)

0.217 ***
(4.989)

−0.004 ***
(−2.646)

INST 0.102 ***
(2.943)

0.001
(0.696)

0.268 ***
(6.810)

0.002
(1.188)

GDP −0.055 ***
(−5.303)

0.002 ***
(3.597)

−0.039 ***
(−4.075)

0.002 ***
(4.522)

_cons 0.017
(0.067)

0.032 **
(2.402)

0.249
(1.178)

0.024 **
(2.460)

Industry —— —— Yes Yes
Year Yes Yes Yes Yes
N 24,484 24,484 24,484 24,484
adj. R2 0.037 0.010 0.058 0.038
F 15.044 3.584 7.488 7.573

* p < 0.05, ** p < 0.01, *** p < 0.001.

6.1.5. Controlling the Fixed Effects of Provinces

Since the uncertainty levels of different regions can be different, the influence of
provincial factors can only be overlooked if controlling for the influence from industries.
Therefore, the fixed effects of provinces were added to the robustness test, so as to reduce
endogeneity problems. As can be seen from Table 13, the regression coefficient between
economic policy uncertainty and OverPay remains negative and significant at the level
of 1%. The regression coefficient between economic policy uncertainty and executives’
excessive on-the-job consumption is still positive and significant, which is consistent with
the main regression results.

Table 13. Controlling provinces as fixed effects.

OverPay UnPerks

EPU −0.1067 ***
(−6.5579)

0.0015 *
(1.8796)

Size 0.0452 ***
(5.1008)

−0.0021 ***
(−5.7559)

Lev −0.3052 ***
(−6.6304)

−0.0029
(−1.4902)

ROA −0.4247 ***
(−4.2440)

0.0305 ***
(7.3725)

SOE −0.1095 ***
(−5.2031)

−0.0016 **
(−2.0246)

Cashflow 0.3448 ***
(4.1071)

0.0293 ***
(7.9098)

Indep −0.3589 ***
(−2.8264)

−0.0102 **
(−2.0465)

Dual 0.0402 **
(2.4097)

−0.0005
(−0.8059)

Top1 −0.5854 ***
(−7.8029)

0.0023
(0.7215)

Balance 0.0139
(0.4120)

0.0004
(0.3091)
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Table 13. Cont.

OverPay UnPerks

Big4 0.1659 ***
(3.8376)

−0.0045 ***
(−3.1353)

INST 0.2727 ***
(7.1380)

0.0018
(1.0879)

_cons 0.0875
(0.4450)

0.0453 ***
(5.2376)

Industry Yes Yes
Province Yes Yes
Year Yes Yes
N 24,484 24,484
adj. R2 0.116 0.050

* p < 0.05, ** p < 0.01, *** p < 0.001.

6.2. Further Analysis
6.2.1. Heterogeneity Analysis of Enterprise Property Rights

Considering China’s political system and actual national conditions, enterprises with
different property rights are divergent in business models, corporate organizational frame-
works, etc. Therefore, a comparative analysis of enterprises with different property rights is
an essential step in the study of corporate governance. In this paper, sample enterprises are
divided into “SOE” and “non-SOE” groups according to the nature of property rights, and
the relationship between the uncertainty of economic policy and excessive compensation
and on-the-job consumption of executives is verified in groups. The verification results
are illustrated in Table 14. From the results of the grouping regression, we can see that the
impact of economic policy uncertainty on executive OverPay is still negative and significant
in SOEs, but negative and not significant in non-SOEs. The reason is that, compared with
non-SOEs, SOEs feature stricter control over the compensation of executives, exerting a
strong restraining effect. Meanwhile, uncertain economic policy has a more significant effect
on the promotion of C-suite excessive on-the-job consumption in SOEs. When executives’
excessive compensation is restrained, they will actively make up for the shortfall through
alternative methods, which is also in line with the hypotheses of this paper. Meanwhile,
the nature of property rights of SOEs leads to multiple agency problems. The shareholders
of SOEs do not actively play the role of supervisors, and thus a series of issues, including
excessive on-the-job consumption of executives, have not been effectively addressed.

Table 14. Heterogeneity analysis of property lefts of enterprises.

OverPay UnPerks
SOEs Non-SOEs SOEs Non-SOEs

EPU −0.277 ***
(−8.016)

−0.050
(−1.244)

0.004 *
(1.741)

0.001
(0.665)

Size 0.037
(1.611)

0.049 ***
(2.656)

−0.002
(−1.271)

−0.003 ***
(−3.150)

Lev −0.191 **
(−2.477)

−0.134 **
(−2.356)

−0.013 ***
(−2.720)

0.003
(0.994)

ROA −0.195
(−1.237)

−1.375 ***
(−17.428)

0.027 ***
(2.935)

0.010 ***
(2.709)

Cashflow −0.187 ***
(−2.665)

0.155 **
(2.246)

−0.000
(−0.030)

0.007 **
(2.075)

Indep −0.349 **
(−2.322)

−0.070
(−0.470)

0.004
(0.553)

0.001
(0.222)

Dual 0.033
(1.487)

0.040 ***
(2.597)

−0.001
(−0.607)

0.000
(0.565)

508



Sustainability 2023, 15, 1815

Table 14. Cont.

OverPay UnPerks
SOEs Non-SOEs SOEs Non-SOEs

Top1 −0.269 *
(−1.848)

0.177
(1.472)

0.008
(1.114)

0.010 *
(1.753)

Balance1 −0.051
(−0.923)

0.055
(1.261)

−0.000
(−0.137)

0.003
(1.296)

Big4 0.076
(1.207)

0.235 ***
(2.736)

−0.002
(−0.657)

−0.006 **
(−2.012)

INST 0.093 **
(2.107)

0.132 ***
(2.806)

0.002
(0.665)

0.001
(0.265)

_cons 0.818 **
(2.014)

−0.877 **
(−2.501)

0.019
(0.848)

0.047 ***
(2.911)

Year Yes Yes Yes Yes
N 9766 14,718 9766 14,718
adj. R2 0.056 0.060 0.013 0.010
F 7.634 18.239 2.884 2.586

* p < 0.05, ** p < 0.01, *** p < 0.001.

6.2.2. Heterogeneity Analysis of Institutional Investors

Different types of institutional investors play different roles in corporate governance.
Therefore, this paper further analyzes the model by distinguishing the types of institutional
investors. Drawing on the practices of Niu et al. [47], etc., this paper uses Formula 10
to study the heterogeneity of institutional investors through the dimensions of time and
industry. The definitions of the variables used in Formula (10) are presented in Table 15.⎧⎪⎨

⎪⎩
SDit =

INVHit
STD(INVHit−3,INVHit−2,INVHit−1)

STABLEit =

{
1, SDit ≥ MEDIANtj

(
SDtj

)
0, others

(10)

Table 15. Definition table of heterogeneity variables of institutional investors.

Variable Definition

INVHit Shareholding of institutional investors in Company i at Year t

STD(INVHit-3, INVHit-2, INVHit-1) Standard deviation of institutional investors’ shareholding of Company i in the first
three years

SDit The ratio of shareholding of institutional investors in Company i at Year t to the
standard deviation of institutional investors’ shareholding in the past three years

MEDIANtj (SDtj) Median of Industry j in Year t
STABLEit Dummy variables of institutional investor stability

The results of the grouping regression for different types of institutional investors are
illustrated in Table 16. The impact of economic policy uncertainty on OverPay is negative
for both stable and transactional institutional investors, which is significant at the level
of 1%. Yet the impact of economic policy on UnPerks is only significant for transactional
institutional investors. The reason for this finding is that institutional investors of different
natures are not uniformly enthusiastic about enterprise supervision. Due to long-term
shareholding, stable institutional investors boast deeper understanding of the enterprise
and are more active in corporate governance and supervision. Moreover, stable institutional
investors highlight the long-term profits of enterprises, and thus their supervision of C-
suite is more effective. Therefore, stable institutional investors wield a more prominent
inhibitory effect on executives’ excessive on-the-job consumption.
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Table 16. Heterogeneity grouping regression results of institutional investors.

OverPay UnPerks

Stable Transactional Stable Transactional

EPU −0.204 ***
(−5.790)

−0.128 ***
(−3.248)

0.001
(0.578)

0.006 ***
(2.992)

Size 0.045 **
(2.489)

0.061 ***
(2.996)

−0.003 **
(−2.512)

−0.002 **
(−2.339)

Lev −0.129 **
(−1.997)

−0.150 **
(−2.524)

−0.008 **
(−2.217)

0.002
(0.757)

ROA_m −0.904 ***
(−8.003)

−1.340 ***
(−15.376)

0.017 ***
(2.855)

0.012 ***
(2.786)

SOE −0.036
(−0.758)

0.006
(0.131)

−0.001
(−0.489)

−0.004 **
(−2.003)

Cashflow −0.058
(−0.780)

0.088
(1.165)

0.007
(1.513)

0.003
(0.762)

Indep −0.355 **
(−2.529)

−0.254
(−1.580)

0.002
(0.310)

0.005
(0.776)

Dual 0.032 *
(1.781)

0.041 **
(2.379)

0.000
(0.084)

−0.001
(−1.411)

Top1 −0.072
(−0.583)

−0.035
(−0.268)

0.008
(1.210)

0.009 *
(1.738)

Balance1 0.037
(0.800)

0.008
(0.177)

0.001
(0.573)

0.002
(1.020)

Big4 0.186 ***
(2.978)

0.162 *
(1.853)

−0.005 *
(−1.880)

−0.006
(−1.562)

INST 0.095 *
(1.740)

0.104 **
(2.351)

0.004
(1.250)

−0.001
(−0.639)

_cons 0.207
(0.640)

−0.597
(−1.556)

0.052 ***
(2.761)

0.013
(0.734)

Year Yes Yes Yes Yes
N 12,415 12,069 12,415 12,069
adj. R2 0.030 0.056 0.013 0.008
F 6.363 13.201 2.987 1.774

* p < 0.1, ** p < 0.05, *** p < 0.01.

6.2.3. Heterogeneity Analysis of Competitive Position of Enterprises

Market competition is an important bridge between macro-economy and corporate
development. Drawing on the research of Yang and Yin [48], etc., this paper adopts the
Lerner Index to measure the competitive position of enterprises, calculating the median
of the Lerner Index by year and industry. If an enterprise’s competitive index exceeds
the median, the value of “1” is assigned, representing a strong competitive position. The
competitive index of enterprises below the median value is assigned as “0”, representing a
weak competitive position. The results of the grouping regression according to competition
positions are illustrated in Table 17. The influence of economic policy on OverPay is nega-
tive in enterprises with both strong and weak competitive positions, which is significant at
the level of 1%, indicating that the uncertainty of economic policy will inhibit executive
excessive compensation. However, in the enterprises with a stronger competitive position,
higher uncertainty of economic policy will restrain C-suite excessive on-the-job consump-
tion. On the contrary, in the enterprises with a weaker competitive position, rising policy
uncertainty will encourage such consumption. The conclusion is that market competition
can play a certain governance role and alleviate the principal-agent problem [49]. Market
competition provides opportunities for corporate performance comparison, which empow-
ers investors and analysts with more motives and channels to obtain relevant information
of enterprises, influences the decision-making of enterprise executives through various
ways such as information effect and reputation mechanism, and restricts the speculation
and self-interest behavior of executives in more competitive enterprises.
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Table 17. Heterogeneity group results of competitive position of enterprises.

OverPay UnPerks

Competitive
Non-

Competitive
Competitive

Non-
Competitive

EPU −0.188 ***
(−4.433)

−0.138 ***
(−4.209)

−0.004 *
(−1.917)

0.010 ***
(5.331)

Size 0.046 **
(2.146)

0.044 **
(2.370)

−0.002 **
(−1.988)

−0.002 **
(−2.207)

Lev −0.049
(−0.737)

−0.206 ***
(−3.165)

0.000
(0.042)

−0.004
(−1.168)

ROA −1.024 ***
(−7.756)

−1.276 ***
(−14.216)

0.036 ***
(6.546)

0.011 **
(2.293)

SOE 0.014
(0.299)

−0.032
(−0.684)

−0.000
(−0.021)

−0.003 *
(−1.798)

Cashflow 0.099
(1.201)

−0.111 *
(−1.719)

0.001
(0.271)

0.005
(1.313)

Indep −0.444 ***
(−2.918)

−0.301 **
(−2.341)

0.007
(1.026)

−0.002
(−0.349)

Dual 0.029 *
(1.673)

0.061 ***
(3.297)

−0.000
(−0.460)

0.000
(0.188)

Top1 −0.086
(−0.648)

−0.002
(−0.019)

0.002
(0.400)

0.009
(1.396)

Balance 0.016
(0.331)

0.008
(0.178)

−0.001
(−0.373)

0.002
(0.777)

Big4 0.154 **
(2.093)

0.161 *
(1.959)

−0.005 **
(−2.022)

−0.002
(−0.550)

INST 0.119 ***
(2.782)

0.080
(1.595)

0.000
(0.136)

−0.001
(−0.253)

_cons 0.157
(0.423)

−0.220
(−0.617)

0.067 ***
(3.625)

−0.001
(−0.057)

Year Yes Yes Yes Yes
N 12.297 12,187 12,297 12,187
adj. R2 0.030 0.046 0.032 0.015
F 5.630 11.984 5.612 3.379

* p < 0.1, ** p < 0.05, *** p < 0.01.

7. Conclusions and Discussion

At present, with the normalization of pandemic control in China and the turbulent in-
ternational landscape, it is important to highlight the impact of economic policy uncertainty.
In addition to the impact of the policy itself on industries and enterprises, the uncertainties
caused by policy changes and execution will also exert an adverse effect on enterprises.
When the prospects of an enterprise are unclear, it will implement contractionary poli-
cies through reduce investment, which is not conducive to the growth of the enterprise
and market as well as employment expansion, exerting a negative impact on the overall
macro-economy. Therefore, in the period of sound economic operation, the government
should give full control to the self-regulation of the market and enhance the capability of
enterprises to predict and avert risks. If we are determined to adjust the economic policy,
government organizations should establish consultation platforms. Before new policies are
rolled out, we should thoroughly investigate and analyze the market trends and corporate
development and reassure the market with stable expectations. After the introduction of
policies, we should also manage to drive away people’s concerns through policy interpreta-
tion. The policy should also be fully executed to avoid frequent and unnecessary changes,
so as to ensure its long-term consistency.

Furthermore, facing the rising uncertainty of external macroeconomic policies, enter-
prises should improve risk identification and response mechanisms, stay alert to changes
in economic policies, tap into their advantages, and improve the efficiency of resource
allocation. Meanwhile, they should strengthen internal control and power restriction. The
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C-suite supervision should not only target explicit self-interest behavior, but also loopholes
in the underlying implicit self-interest behavior, so as to reduce such behaviors, including
excessive on-the-job consumption. Furthermore, when determining C-suite compensation,
enterprises should comprehensively consider the traits of executives, including capability,
career goals, expected income, etc., and be aware that executives will not obtain perks
only from one single channel. When suppressing their compensation, executives will seek
alternative benefits through on-the-job consumption, etc. While allowing executives to
have bargaining power in compensation, enterprises should also anticipate and guard
against alternative channels of self-interest.

Finally, through the further analysis of this paper, we can find that SOEs should focus
on the promotion effect of economic policy uncertainty on executives’ implicit self-interest
behavior. Stable institutional investors exert certain governance effects on C-suite self-
interest behavior. Enterprises with unstable institutional investors should strengthen the
quality of information disclosure, reduce information asymmetry, enhance internal control
and supervision, and accept external monitoring from media and analysts, so as to better
restrain the self-interest behavior of executives. Fair and orderly market competition can
also deliver certain governance effects. The government should do its utmost to create a
sound environment of market competition for the development of enterprises and give full
control to the self-regulation of the market.
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