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Abstract: Our research is dedicated to developing sustainable business models (SBMs). In this study,
we review numerous empirical articles, reviews, and papers on SBMs, including 17,412 SCIE articles
and 17,237 SSCI papers, published between 2009 and 2023. Our research provides guidance on how
to achieve and maintain sustainability. We identify the most effective practices for conceptualizing
an SBM. Our citations of over 130 articles highlight the importance of integrating corporate actions
and consequences across the environmental, societal, and economic spheres, while also considering
stakeholder engagement and long-term perspectives. We also emphasize the need to move beyond
the traditional dichotomous treatment of SBMs and reflect more contemporary practices. To provide
a more practical explanation, we use fuzzy set qualitative comparative analysis to predict the future
evolution of SBMs from a corporate responsibility perspective, drawing on the lessons of the China
phenomenon. This approach clarifies how the theoretical and practical elements obtained from the
literature correspond with the new SBMs.
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1. Introduction

The concept of business models was developed during the 1960s to explain how
organizations generate, distribute, and obtain value [1]. In recent times, it has been widely
used in various fields. The most commonly accepted definition of business models describes
how an organization produces, delivers, and captures value [2]. In the corporate world,
value is typically associated with financial performance [3]. However, the definition of
value has evolved, and businesses are now expected to contribute to the creation of shared
value for society [4].

To move towards a sustainable economy, companies must rethink their approach
to business by integrating environmental, social, and governance (ESG) concerns. This
entails firms innovating and changing their purpose and value-creating logic. According to
Bocken, Rana, and Short, a sustainable approach can be achieved by developing a business
model that creates superior customer value while contributing to both the company’s and
the community’s sustainable development [5]. Such a business model aims to align interests
and create value for a wide range of stakeholders, including the environment and society.

According to Freeman’s stakeholder perspective, individuals or groups who assume
full responsibility for a company are considered stakeholders, encompassing not only
shareholders but also society at large [6]. While some analysts have raised objections to
Freeman'’s stakeholder model [7,8], citing a tendency to prioritize shareholder interests,
Friedman remains confident that this concept can be integrated into the stakeholder model,
asserting that an executive’s main obligation is to generate value for stakeholders, which
ultimately benefits shareholders [9].
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2. Conceptualizing Sustainability of Business Model
2.1. Sustainable Business Model

We used the term “sustainable business model” (SBM) in the title to perform a thor-
ough search on the Web of Science, a widely regarded academic journal and publishing
database. Before 2009, there were fewer than 100 publications published annually; this
time frame was thus not included in the analysis. Since 2018, there have been over 1000
publications published in SSCI and SCIE, respectively, each year. A record-breaking 3199
papers were published by SSCI in 2022, whereas a peak of 2987 articles were published
by SCIE in 2021. As a result, the concept of SBM has drawn increasing attention in recent
years. In total, we located 17,412 SCIE articles and 17,237 SSCI papers covering the years
2009 through 2023. Table 1 lists the many kinds of paper observed.

Table 1. The types of papers.

Types of Paper SCIE SSCI
Article 15,816 15,970
Early Access 4561 4820
Review Article 1244 974
Proceeding Paper 211 191
Editorial Material 73 68
Retracted Publication 31 12
Book Chapters 11 5
Correction 6 3
Meeting Abstract 6 6
Letter 5 1
Book Review 3 4
Data Paper 3 0
Reprint 2 1
News Item 1 0
Retraction 0 2

Out of the 486 highly referenced publications in the Web of Science Core Collection,
as indicated in Table 2, twelve pieces were chosen to illustrate our research goal on the
SBM. Different authors define an SBM differently. While some define it as a model where
sustainability principles are the driving force behind the firm’s decision-making, others
define it as a model where sustainability concepts are important to establishing the mission
and serve as the driving force behind decision-making [10].

When conducting a comprehensive review of the literature, it becomes evident that
sustainable business models (SBMs) encompass a diverse range of topics. These encompass
not only the micro-business environment, involving factors within or between businesses,
but also extend to macro-business environment issues, including those related to the
natural environment (e.g., climate change, pandemics) and the social environment (e.g.,
race, gender). Therefore, assessing the “sustainability” of SBMs requires addressing a broad
spectrum of interconnected and complex issues beyond traditional business considerations.
Therefore, fields such as medicine, general and internal, green and sustainable science and
technology, engineering, environmental sciences, environmental studies, etc., could all be
included in these categories when discussing SBMs.
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Table 2. Highly cited papers in the WOS Core Collection.
AuYt;(;rs/ Paper Title WOS Citations Keywords Categories Type
Circular economy, Green &
sustainability, Sustainable Science
. The Circular Economy: sustainable & Technology,
Geissdoerfer . . . . .
A New Sustainability 2818 development, closed Engineering, Review
etal./2017 [11] . . . :
Paradigm? loop, literature review, Environmental,
circular business Environmental
model Sciences
Global, Regional, and
National Comparative
Risk Assessment of
Behavioral,
Environmental and Behavioral,
Stanawa Occupational, and environmental and Medicine. General
etal./2018 %]1 2l Metabolic Risks or 2682 occupational, & Int;}rnal Article
’ Clusters of Risks for metabolic risk factors
195 Countries and on global health
Territories, 1990-2017: A
Systematic Analysis for
the Global Burden of
Disease Study 2017
Circular economy;,
Kirchherr, Reike, Conceptuahzmg the 4R framework, Engmeermg,
Circular Economy: An sustainable Environmental, .
and Hekkert/2017 . 2676 . Review
[13] Analysis of development, Environmental
114 Definitions definitions, content Sciences
analysis
Global, Regional, and
National Burden of
Feigin et al./2019 Neurological Disorders, Global burden of
& [14] ' 1990-2016: A Systematic 2002 diseases, injuries, risk  Clinical Neurology Article
Analysis for the Global factors study
Burden of Disease Study
2016
International Shifting the Limits in
Wheat Genome
Sequencin Wheat Research and Draft genome, Multidisciplinar
quencing Breeding Using a Fully 1853 adaptation, reveals, 1Sclp y Article
Consortium . . Sciences
Annotated Reference tissues, genes, rice, key
(IWGSC) Genome
etal./2018 [15]
Business model Green &
. innovation, industrial ~ Sustainable Science
A Literature and tainability, val & Technol
Bocken et al./2014 Practice Review to sustainablaty, va tie CEnO08Y, .
1726 creation, stakeholders, Engineering, Review
[16] Develop SBM . :
sustainable Environmental,
Archetypes . .
consumption, Environmental
sustainable production Sciences
Green &
Pandemics, Tourism and Global change, . Sustainable Science .
e . COVID-19, pandemic, Article,
Gossling, Scott, Global Change: A Rapid 1656 crisis. travel & Technology, Earl
and Hall/2020 [17] Assessment Of e . Hospitality, y
restrictions, tourism Access

COVID-19

demand, resilience

Leisure, Sport
&Tourism
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Table 2. Cont.
AuYt;(;rs/ Paper Title WOS Citations Keywords Categories Type
The Shared
Socioeconomic Shared socioeconomic, Environmental
L. Pathways and Their pathways, SSP, climate Sciences,
Riahi e[tlg}./2017 Energy, Land Use, and 1520 change, RCP, Environmental Article
Greenhouse Gas community scenarios, Studies,
Emissions Implications: mitigation, adaptation Geography
An Overview
Engineering,
Blockchain technolo Industrial,
Blockchain Technology supply chain 8y Engineering,
Saberi et al./2019  and Its Relationships to PPy Manufacturing, .
. 1352 management, . Article
[19] Sustainable Supply . ..2 . Operations
. sustainability, barriers,
Chain Management Research &
research agenda
Management
Science
Sustainable Green &
Business Models for . . Sustainable Science
. . innovation, SBM,
.. Sustainable Innovation: . & Technology,
Boons and Liideke- business model for . . .
State-Of-The-Art and 1176 . e Engineering, Article
Freund /2013 [20] sustainability, :
Steps Towards a li . Environmental,
iterature review, .
Research Agenda Environmental
research agenda .
Sciences

2.2. Corporate Responsibility and SBMs

Business-related economic, social, and environmental disasters have frequently forced
many firms to reevaluate their business models. Businesses are compelled to reconsider how
they cater to a variety of stakeholder requests. They are eager to embrace sustainability and
“more” corporate responsibility, but they struggle to implement these concepts since there
are too many contradictory meanings out there. The notions of “corporate responsibility”
and “sustainability” highly relate to day-to-day business operations. In addition to fiscal
accountability, achieving sustainable success requires a corporation to assume social and
ecological responsibilities.

Elkington (2004) offers a sustainable corporate responsibility approach that incorpo-
rates every idea from the triple bottom line [21]. The phrase was first used in 1994 by John
Elkington as a means of extending the typical company reporting framework to incorpo-
rate, in addition to financial success, social and environmental performance. The triple
bottom line method encourages businesses to concentrate on three essential performance
characteristics. In addition to fiscal accountability, achieving sustainable success requires
a corporation to assume social and ecological responsibilities. This model outlines the
various approaches to sustainable corporate responsibility, including those solely focused
on the short term and the economy and those which are wholly ethical, ecological, and
long-term. The relationship between business models and CSR can be viewed as a feedback
loop, where certain business model types can encourage greater CSR involvement [22] and
CSR implementation can ultimately lead to changes in business models. Schaltegger and
Wagner also note that companies adhering to CSR principles are experiencing changes in
their business models due to both conscious and inadvertent changes [23].

Despite its theoretical and practical significance, the topic of how businesses with
diverse models engage in CSR has been largely overlooked by scholars. While some
have proposed changing management paradigms to address environmental and social
degradation, few have included business model components in their CSR assessments [24,
25]. However, recent years have seen the emergence of new management concepts, such

i

as “business models for sustainability”, “sustaining supply chain management”, “SBMs”,
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and “sustainability of business models”, all of which are based on the theory of corporate
sustainability management [26,27].

This study aims to integrate corporate actions and consequences across the environ-
mental, societal, and economic spheres, as well as stakeholders and long-term perspectives
(Figure 1). We utilize Boolean operators to merge the keywords “environmental stew-
ardship”, “social responsibility”, “economic viability”, “stakeholder engagement”, and
“long-term perspective”. We specifically focus on gathering studies written in English,

while excluding those that solely examine theoretical models without empirical evidence.

Sustainable Business Model

Environmental Social Economic
Stewardship Responsibility Viability

Stakeholder Long-Term
Engagement Perspective

Figure 1. Developing an SBM conceptually using the corporate responsibility concept.

3. Examining Influential Factors of Sustainable Business Practice
3.1. Environmental Stewardship

Organizations must have an SBM and practice environmental stewardship to conduct
business in a way that honors and protects the environment. There are some essential com-
ponents that can support environmental stewardship and an SBM. By reducing resource
use, transitioning to renewable energy, minimizing waste and emissions, and incorporating
eco-friendly practices into all business operations, the company minimizes its environmen-
tal impact. The key findings of the study survey on environmental stewardship on SBMs
are compiled in Table 3.

3.1.1. Renewable Energy

In light of this differentiation, two general business models—a customer-side and a
utility-side renewable energy business model—can be extracted from the literature [28].
Speaking of the business model for customer-side renewable energy, the customer’s prop-
erty is where the renewable energy systems are situated in this business model. Photo-
voltaics, geothermal heat pumps, solar thermal hot water, CHP micro-power, and micro
wind turbines are examples of potential technologies [29]. Typically, the systems’ capacities
fall between a few kilowatts and one megawatt. The utility may offer a full suite of services,
including funding, asset ownership, and operation, or it may just offer basic consultation
services [30-32]. In a utility-side renewable energy business model, the projects range
in size from one to several hundred megawatts, and they are larger than customer-side
projects. Typical technologies include solar thermal power plants, biomass power plants,
large-scale photovoltaic projects, and on- and offshore wind farms [30,33,34]. The business
model’s value proposition lies in the bulk generation of electricity sent into the grid, result-
ing in power purchase agreements between businesses rather than a direct relationship
with the end user [35].

3.1.2. Sustainable Supply Chain

i i

The terms “environmental proactivity”, “strategic purchasing and supply”, “supply
management capabilities”, “product-based green supply”, and “greening the supply pro-
cess” are often discussed in relation to sustainable supply chains [36]. As more businesses
consider implementing sustainable practices internally and in conjunction with other busi-
nesses along their supply chains, the relationship between environmental sustainability

and firm performance has become more and more apparent. The business argument
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that sustainable supply chain management boosts company performance is supported by
the positive and substantial relationship between environmental supply chain practices
and market-, operational-, and accounting-based measures of firm performance [37-40].
Thus, supply chain management encompasses a variety of manufacturing operations, such
as the upstream supplier-facing aspect, environmental design, production process, and
downstream customer-facing aspect [37].

3.1.3. Biodiversity Protection

Growing acceptance of the financial case for controlling corporate environmental con-
sequences has contributed to the development of more specific and quantitative corporate
environmental targets. The two most important of them are net positive impact (NPI) and
no net loss (NNL) [41]. An organization looks at particular NNL/NPI goals and evaluates
how much the main elements of these goals are likely to improve the goals’ ability to protect
biodiversity and control business risk. We identify corporate NNL/NPI goals by searching
the WOS database for a variety of key terms, broad enough to ensure the retrieval of as
many NNL/NPI goals as possible. An overview of the businesses that made NNL/NPI
commitments to the environment and/or biodiversity between 2000 and 2010 and between
2011 and 2016 is provided in [42]. Applying an area multiplier in addition to the NNL
offsetting effort yields the provided degree of NPI [43,44]. This is the initial and simplest
technique for obtaining NPI. After accurately calculating the offsetting effort to attain NNL,
adding another multiplier would result in a greater net positive impact (NPI) than the
initial residual loss that the project created. The most frequent factor contributing to an
NNL policy’s success is the application of a sufficiently big multiplier [45]. In summary, the
main issues of these studies include alternate mitigation hierarchy, biodiversity offsetting,
ecological compensation, net gain, net negative impact, and permanence. To meet the NNL
and NPI objectives, the following strategies must be used: ecosystem services to support
operations, government leadership to help shape policies and regulations, preferred oper-
ator status, better quotas, employee loyalty, brand differentiation, higher profit margins,
observance of purchaser policies, and financing availability [41].

3.1.4. Environmental Compliance

Over the past few decades, a large number of studies on regulatory compliance in
environmental enterprises have been carried out [46-48]. Companies follow the law be-
cause it directs them to fulfill their moral and civic obligations, in addition to helping
them to avoid infringing the law [49]. Regulations and responsibility knowledge have long
been the cornerstones of environmental compliance within organizations. A wide range of
factors, including business compliance with environmental issues, coercive environmental
enforcement, cooperative environmental protocols, and attitude toward nature, have been
discussed extensively. Apart from the standards set by the company itself, enforcement
techniques targeting environmental firms have also been impacted by external government
regulations, anti-illegal actions resulting from environmental activism [50], or competitive
market dynamics [51]. In the end, these enforcement techniques that cater to external
environmental demands subject environmental companies to control measures. Stated
differently, corporate rules have tried, with varying degrees of success, to use formal
coercive institutions to ensure that enterprises comply with the law. While encouraging en-
terprises to reduce organizational misbehavior, formal corporate legal responsibility norms
and regulations hardly force them to comply in any way, such as implementing special
surveillance measures, responding adequately to environmental norms, or developing
organizational mechanisms.

After looking at the relevant articles, we can conclude that these studies are primarily
concerned with how companies are incorporating sustainability into their models in more
and more creative ways. While utility-side models concentrate on large-scale renewable
projects to supply the grid, decentralized renewable energy systems enable individuals to
create their energy. Operational-based policies improve environmental performance by
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cutting waste and increasing efficiency, whereas market-based policies like carbon pricing
encourage emission reductions. Accounting-based metrics guarantee that financial systems
appropriately account for environmental effects. To actively promote ecological health,
businesses also strive for a net positive impact (NPI) or no net loss (NNL), balancing out
any negative effects. Adherence to sustainability standards is ensured by compliance with
external government rules as well as business regulations. Lastly, adhering to international
environmental standards guarantees that companies fulfill sustainability norms that are

acknowledged across borders.

Table 3. The environmental stewardship study survey on SBMs.

Dimension Approach Study Focus Practice Example References
. Photovoltaics
. . Solar thermal hot water e  Utility financing
Customer-side : .
. CHP micro-power . Ownership of
renewable energy .
business model . Geothermal heat pumps customer-side assets
Renewable Energy O e  Micro wind turbines e  Power purchase [30-35]
Utility-side renewable :
] . On- and offshore wind e  Agreementsona
energy business model . . .
. Large-scale photovoltaic business-to-business level
. Mass power plants
. Environmental
proactivity
Market-based measure e  Strategic purchasing e Upstream supplier-facing
Operational-based . Supply management . Design
Sustainable Supply Chain measure capabilities . Production [36-40]
Accounting-based e  Product-based green e  Downstream
measure supply customer-facing
. Greening the supply
process
. Alternate mitigation . Ecosystem services
hierarchy . Government leadership
Net positive impact . Biodiversity offsetting . Preferred operator status
Biodiversity Protection (NPT) e  Ecological compensation e  Employee loyalty [41-45]
No net loss (NNL) . Net gain . Observance of purchaser
. Net negative impact policies
Permanence . Financing availability
. Business compliance .
. - . . Implement special
Corporate compliance with environmental .
. . surveillance measures
regulation issues .
. . . Responding adequately to
Environmental External government . Coercive environmental .
. the environmental norms [46-51]
Compliance regulation enforcement . o -
P . ) . Developing organizational
Global environmental e Cooperative

standards

environmental protocols
Attitude toward nature

mechanisms
Environmental activism

3.2. Social Responsibility
3.2.1. Social Impact Assessment

Upon examination of the WOS listings for social responsibility, the phrase “social
impact assessment” (SIA) appears most frequently with citations. The field of SIA was
established by the first “state of the art” papers on the subject in 1975 [52]. The task force has
become increasingly involved in SIA as a paradigm over time. When addressing the social
repercussions of business actions, a human-based approach is used to take into account
factors including human rights, livelihoods, community involvement in decision-making,
ethical behavior, and the value of local knowledge and the environment [53]. However,
even in cases where a single firm engages in both social impact assessment and CSR, the
actions frequently seem to be two sides of the same coin [54]. Even though each practice
may be robust on its own, supported by internal guidelines or external laws (or both),
and have devoted guardians within the company as well as champions who uphold its
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principles and guarantee its regular application, they are nonetheless mostly isolated from
one another.

From the business perspective of SIA, social risk arises when its actions or those of
others in its workplace result in flaws. In the event of social risk, stakeholders might
identify these shortcomings and put pressure on the business to change its behavior.
Corporate stakeholders’ opinions on social issues need to be taken into consideration as
maintaining competitiveness becomes more and more important. The democratizing and
empowering influence of globalization has increased the scope and reach of corporate
stakeholders. Groups of this kind get together globally to oppose both corporate conduct
and governmental policies [55]. The initiatives empowering global stakeholders represent
an excellent approach to tackling these challenges in the complex and dynamic realm of
social responsibility across the commercial sector. Because of the very nature of social risk,
management teams have an extremely difficult problem when it comes to explicitly defining
a dispersed function. A more comprehensive integration of social risk management into
corporate strategy is required [56].

3.2.2. Ethical Compliance

The rule of joy and the law of duty are two different sorts of ethics that are reflected in
law and ethics [57]. Freedom for excellence is different from freedom of indifference, which
gives rise to ethics of obligation and is seen as an external constraint placed on the agent.
Freedom for excellence fosters ethics of virtue and happiness and directs the development
and dynamism of an individual’s faculties of action that tend toward perfection and
the happiness of the human person. The theoretical underpinnings of both conceptions
of freedom also contribute to the explanation of the moral and ethical distinctions that
result from the approaches of legal and ethical compliance. As corporate governance
becomes more prevalent, it is important to remember that the purpose of new laws and
regulations should not be overlooked in the rush to follow their formal requirements [58].
They emphasize that companies have to try their best to abide by the new reforms’ spirit,
acknowledging three main advantages, as well as the text of the law.

To promote and sustain an ethical corporate culture, Paine identifies an organizational
integrity-based strategy that is more extensive and broader than the legal compliance
approach [59,60]. Before an organizational integrity approach is successful, it must over-
come four obstacles: (1) creating an ethical framework; (2) bringing practice and ideals
into alignment; (3) getting over skepticism; and (4) resolving ethical conflicts. Since they
inspire confidence, ethical compliance methods support stability and growth. After all,
management, leadership, and administration are fundamentally ethical responsibilities.
The integration of ethics and law is also necessary to help businesses stay legal and negoti-
ate murky areas, even in cases where the law is unclear or they might not have known that
the law was in place in the first place [61].

3.2.3. Community Wellbeing

Over the past ten years, there have been a comparatively large number of empirical
studies that have looked at the social obligations, roles, and contributions of business, as
interest in and focus on the subjective well-being of society has expanded. This indicates
that one of the most common social structures in contemporary civilizations is the company.
Furthermore, business initiatives that raise employees’ subjective well-being may provide
advantageous instrumental outcomes that are relevant to the operation of the company.
Participating in the community through CSR initiatives will assist businesses in establishing
favorable opinions, a solid corporate image, consumer loyalty, and trust [62]. Similar to this,
consumer behavioral loyalty in the hotel sector is influenced by CSR, or corporate social
responsibility (duty to customers, staff, and society). In general, a corporation can benefit
more from CSR adoption than stakeholders can. Summarily, effective CSR activities should
build relationships with pertinent parties and enhance community well-being [63,64]. To
measure the impact of CSR, Carroll’s pyramid model [65], which consists of economic, legal,
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ethical, and philanthropic responsibilities, is implemented. The corporate community-wide
strategic approach serves as an underpinning for a conceptual framework of community
well-being that balances the benefits of the elements that communities and individuals
have identified as social, economic, environmental, cultural, and political. One of the
most obvious ways that a business can give back to the community is through corporate
philanthropy [66].

3.2.4. Consumer Behavioral Eco-Awareness

To improve consumer eco-awareness, purchasing behavior, and psychographics, busi-
nesses nowadays have an immense responsibility to provide knowledge and information
to society. Several companies still evaluate the success of their green initiatives using tradi-
tional business indicators like earnings, return on investment, market share, etc. However,
the greening policy’s strategic value is more important for the enterprises. The instruments
for putting green marketing strategies [67] and tactics into practice are “green design/new
product development, green positioning, green pricing, greening logistics, marketing waste,
green promotion, and green alliances” [68].

Companies should educate customers about the issue of “greenwashing” to influence
them to take more ecologically friendly actions [69]. Businesses sometimes use such dis-
honest tactics to fool customers into thinking they are selling eco-friendly goods. For this
reason, it is critical to inform customers about the problem of “greenwashing”. In light of
this, modern business seeks to handle several crucial issues, including marketing respon-
sibility, environmental advocacy, eco-labeling, greenwashing concerns, and identifying
genuine and green goods [70]. Table 4 summarizes the main points regarding the debates
on enterprises’ social responsibility.

Table 4 complies with the main conclusions from the study survey on the social respon-
sibility of SBMs. After reviewing the literature, most studies emphasize the importance of
developing a comprehensive strategy that incorporates various tactics and perspectives
to promote eco-awareness and sustainable consumer behavior. A human rights-based
approach emphasizes the importance of upholding and promoting human rights, including
the right to a clean environment, within sustainability efforts. The network-based model
recognizes the interdependence of stakeholders and the value of collaboration in shaping
sustainable solutions. Risk management systems help to identify and mitigate environmen-
tal and social risks associated with consumption and production activities. Different legal
and ethical compliance approaches, including rule-based and principle-based approaches,
work together to encourage sustainable practices while ensuring accountability and fairness.
Community-wide strategic approaches involve local communities in decision-making pro-
cesses and empower them to take responsibility for environmental initiatives. Investing in
eco-friendly infrastructure and technology is crucial for promoting resource efficiency and
reducing environmental impacts. Recognizing the strategic value of green policies ensures
alignment with long-term sustainability goals and international agreements. Additionally,
integrating insights from environmental psychology and educational approaches supports
the development of effective behavior change interventions and educational programs that
promote eco-awareness and sustainable lifestyles. Lastly, a social approach underscores
the importance of social norms, values, and identities in influencing consumer behavior
and driving collective action for sustainability. By integrating these components into a
coherent framework, stakeholders can collaborate to build a more equitable, resilient, and
environmentally sustainable future.
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Table 4. The social responsibility study survey on SBMs.
Dimension Approach Study Focus Practice Example References
e  Livelihoods
e  Human rights-based ¢ Commumty
involvement .
approach . Ethical behavior . Empowering global
Social Impact . Network-based stakeholders
oclal Impac del e  Value of local d benefi [52-56]
Assessment mp e environment . Impacts and benefits
. Risk management knowledge agreements
systems Non-technical risks
Social risks
° Different legal and . Define ethics
ethical compliance . Ethos . Geared to achieving
approaches o Objectives responsible conduct
FEthical Governance ° Rule-based or the ° Method e  Treats ethics as infused [57-61]
stick approach e  Behavioral in business practice
e  Principle-based or the assumptions e  Rooted in communal
carrot approach values
e Economic e  Balance the advantages
. . 1 of the individual and
e  Community-wide responsibility o
. e1s communities
) ) strategic approach . Legal responsibility R Balance the benefits of
Community Wellbeing 4 Eco-friendly infras- . Ethical responsibility . . [62-66]
. ) social, economic,
tructure/technology e Philanthropic .
responsibility environmental, cultural,
and political
° Green marketing ¢ Green design/new
e  Greening policy’s strategies product development
strategic value . Green%vashing ° Green positioning
Consumer Behavioral ®  Environmental e Social Identity Theory . Green.pricing. ‘ [67-70]
Eco-awareness psychology approach e  Environmental e Greening logistics
° Educational approach . ° Marketing waste
. perception .
. Social approach . .. . Green promotion
° Information Provision .
. Green alliances

3.3. Economic Viability
3.3.1. Cost Efficiency

The study of Tolkamp et al. explores business models in the energy efficiency domain,
such as LED design. Their objective is to uncover the latest business models in practice
and assess the viability of adopting sustainable models that offer various benefits for cost-
effectiveness [71]. Utilizing the user’s expertise appears to be a financially sensible choice.
Nonetheless, the company frequently needs to commit resources like time, money, and
staff to absorb the information produced externally. One major step toward more efficient
and long-lasting business models is the capacity to both predict consumer demands and
incorporate them into a company’s value proposition [72].

Previous studies usually show how the commercial model downplays the social
importance of these transporters. For example, low-cost carriers frequently disregard
the environment because they do not consider their externalities [73]. More specifically,
they can prioritize operational effectiveness and the “cult of cost reduction” [74] over the
organizational environment and service quality [75]. Nevertheless, because low-cost SBMs
differ among industries, researchers must employ a multiple-study strategy to explore
low-cost carriers that use various types of businesses based on social orientations.
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3.3.2. Market Demand

When discussing how market demand may alter a business and transform it into an
SBM, most people consider the energy market [76]. However, since this shift necessitates
modifying the asset structure in addition to operational guidelines and legal requirements,
a “smart customer” is another prerequisite for a comprehensive approach to the sustainable
energy market. An additional essential instrument for maximizing the flexibility of the
energy demand is demand side management (DSM) [77]. As a result, the development
of the energy industry is intimately tied to shifts in technology and the distribution of
roles among market participants. It also opens up opportunities for new, long-lasting
business models.

In addition to gauging consumer interest in socio-ecological products and services,
research must also address the challenge of stimulating widespread market demand for
desirable offerings while simultaneously curbing demand for damaging ones [78]. The
most pressing issue in marketing today is shifting consumption patterns, which have
been established over decades or even centuries, towards more mindful and responsible
choices. Investigating the efficacy of sustainability education initiatives and public-private
partnerships in shaping consumer values and market trends represents a valuable avenue
of inquiry. Value can be created by various players integrating operator resources inde-
pendently and through institutional arrangements, as emphasized in the service-dominant
(S5-D) logic [79].

3.3.3. Innovation and Adaptation

Some studies provide preliminary guidelines on becoming and being sustainable,
contributing to the ongoing conceptual development of sustainability-oriented innovation
(SQI) [80]. In any case, managers, policymakers, and academics have expressed a great deal
of interest in the role that innovation plays in assisting businesses in making the transition
to sustainability [81]. There is some empirical support for this speculation. Accordingly,
start-ups are trying to expand the scope of sustainable innovation beyond the conventional
environmental focus by integrating social issues and using their products to raise awareness
of sustainable behavior [82]. The tasks associated with SOl include developing an inventive
organization through connections to external domain experts, focusing on internal and
incremental innovation, adhering to regulations regarding organizational strategy, and
learning from existing knowledge to access applicable talents [80].

Organizational sustainability, which is based on capital-based and adaptation-based
theories, is the capacity of an organization to strike this equilibrium [83]. The concept
of organizational sustainability concerns the dynamic equilibrium that results from a
dynamic artificial system and its dynamic environment. For an organization to function
as a social system and coexist and evolve with its environment, it must be flexible and
functional. To be sustainable, an organization needs to understand how its actions affect the
world and be able to innovate, adapt, and learn from its experiences. This article explores
the idea of organizational sustainability and how it relates to learning, adaptability, and
knowledge processing.

3.3.4. Regulatory Compliance and Risk Management

According to Taylor, Surridge, and Pickering, combining regulatory compliance with
other risk management areas can yield valuable insights into a user’s sociotechnical infras-
tructure [84]. By integrating domains like cyber security and privacy, a more comprehensive
model can be created. In their study, the authors utilized semantic vocabularies and rea-
soning techniques to model regulatory requirements as “compliance threats” within an
asset-based risk management framework. Additionally, they mapped the General Data
Protection Regulation’s legal text to various assets, processes, relationships, and mitigation
strategies [85]. By identifying threats based on asset configurations and modeling causal
dependencies between addressing compliance threats and downstream compliance require-
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ments, their research provides a clearer understanding of how different types of regulatory
requirements can be represented within this approach.

Despite the inevitability of risk and uncertainty in sustainability, these factors are often
overlooked in discussions of sustainable development, particularly in economic analyses.
However, several studies have pointed out that this approach ignores the significant
connections between risk management and sustainability. By framing sustainability as an
obligation to minimize the risk of harm to future generations, risk management tools like
mean-variance analysis can be used to evaluate planning decisions and identify policies
that minimize risk [86]. There is ongoing debate about the ethical implications of defending
a positive chance of injuring future generations and whether this concept of sustainability
can be applied. However, certain studies have focused on supply chain sustainability as
a risk management process and have distinguished sustainability-related hazards from
conventional supply chain risks [87]. These studies provide an analytical framework for
handling sustainability risks and incorporating them into supply chain management.

Table 5 displays the main points of discussion about the economic long-term viability
of SBMs. Based on a comprehensive review, most studies consider the implications of vari-
ous concepts such as asset-based risk management, mean-variance analysis, demand-side
management, sustainability-oriented innovation, sustainable marketing, the triple bottom
line, adaptation-based theory, and sustainable marketing. Understanding the intercon-
nectedness of these concepts and their combined impact on businesses and sustainability
practices is crucial. Businesses can develop a comprehensive and dynamic sustainability
strategy by considering these factors. This approach will help enterprises to meet customer
expectations, drive innovation, effectively manage risks, and promote long-term social,
environmental, and financial benefits.

Table 5. The economic viability study survey on SBMs.

Dimension Approach Study Focus Practice Example References
. User-centered Service-oriented . . .
. . Co-producing/co-innovating
o approaches Active user involvement Desien of involvement
Cost Efficiency e  Triple bottom line Target groups of 8n ¢ . [71-75]
Facilitation of involvement
approach homeowners
. Demand side .Su.s.tal.nablhty education .
initiatives Sustainable energy market
management Public-private Socio-ecological products and
Market Demand Service-dominant logic prr . gicalp [76-79]
. . partnerships services
e  Sustainable marketing . .
Marketing driving
. . . Connections to external
Developing an inventive :
o . N domain experts
. . Sustainability-oriented organization Adhering to resulations
Innovation and innovation Internal and incremental Learnin 5 fromgexis tin [80-83]
Adaptation e  Adaptation-based theory innovation & &
L knowledge to access applicable
Organizational strategy
talents
e Asset-based risk ' Eval}late Planmr}g. decisions
General data protection and identify policies that
i management framework Regulation’s legal text minimize risk
Regulatory Compliance o Risk management tools 8 S8 . [84-87]
and Risk Management like mean-variance Supply chain risk Causa% dependencies between
management compliance threats and

analysis

downstream requirements

In the next section, it is important to consider primary and secondary roles when dis-
cussing stakeholders. Understanding the differences between stakeholders and how they
are involved in an organization’s regulatory and risk management is crucial. Regulatory
compliance means following laws, rules, guidelines, and specifications related to a com-
pany’s business. Risk management involves identifying, evaluating, and prioritizing risks
and working together to reduce, watch, and control the chance or impact of adverse events.
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Primary stakeholders are people or groups directly affected by a company’s activities. They
have a strong interest in the company’s success. For example, employees must follow
internal rules and outside laws, complete training, and help find risks and reduce their
impact. Making sure that products are safe and meet certain rules protects customers and
upholds trust. Listening to customer feedback and complaints helps enterprises to identify
risks early, so the company can fix things before they get worse. Secondary stakeholders are
people or groups indirectly affected by a company’s activities. Even if they do not directly
interact with the company, they are affected by it. Regulators set the rules that companies
must follow. Following the rules means that the company is legal and will not be fined.
Talking to regulators helps to predict rule changes and change risk plans. Companies must
follow environmental and social rules to last and maintain a good name in the community.
How the community feels can change a company’s risk. Bad feelings from the public can
hurt a company’s name and work. The media watches how well companies follow rules,
do the right thing, and more.

3.4. Driving Force of Stakeholders Engagement

Stakeholder theory and sustainability share key concepts, as businesses today are
expected to serve a broader purpose beyond simply maximizing shareholder value in
the short term. This involves acknowledging the interplay between business and ethical
issues and adopting a long-term perspective that prioritizes value creation [88]. Effectively
engaging with stakeholders on various contemporary social and ecological challenges poses
a significant sustainability challenge for businesses. Moreover, the United Nations has
identified multi-stakeholder partnerships as a crucial element of achieving the Sustainable
Development Goals (SDGs). Sustainability requires everyone to be involved, because an
ESG approach requires performance improvement and risk management mechanisms.
In addition, stakeholders are essential to risk management. Engaging stakeholders and
monitoring sentiment will help enterprises to identify and prioritize the environmental and
social concerns that need to be addressed and develop solutions that meet their needs [89].
In any organization, stakeholders can wield significant influence as catalysts for change.
They can inspire others to join in the mission and promote greater public consciousness of
sustainability-related concerns. By affording every stakeholder a platform to express their
views and ensuring that the objectives of their ESG program are adequately represented,
enterprises can increase the likelihood of their plan achieving long-term success [90].
Figure 2 outlines the primary and secondary constituents of stakeholders; however, it is
important to note that it does not encompass all potential components.

Stakeholders Diagram: Primary and Secondary

Central Node
Primary Stakeholders
Partners Secondary Stakeholders

Special Iiterest Groups

Suppliers
Media

Investors

Employees

Regulators

Trade Unions

Customers

Community Government

Figure 2. Stakeholders composed of primary and secondary constituents.
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We determined the motivations underlying primary and secondary stakeholders
advocacy of SBMs after closely examining 3215 papers (as depicted in Figure 3). The
proposed framework aims to enable decision-makers to incorporate sustainability into an
organization’s business functions and meet stakeholder expectations. To effectively engage
each stakeholder group, it is important to consider the specific problem at hand and the
organization’s relationship with the individual or group. An organization’s engagement
strategy should align with the goals of its evaluation and the type of involvement it hopes to
achieve. Surveys can be a valuable tool for investigating one-way interactions, while focus
groups and seminars are effective for facilitating two-way involvement. We recommend
testing various stakeholder interaction techniques to determine which approaches work
best for each enterprise’s unique set of stakeholders.

Sustainable
Business
Model

Alignment
of
Objectives

Risk
Mitigation

Resource
optimization Enhanced
Improved Transparency
Decision-
Making

Figure 3. The structure catalyzing stakeholders’ engagement.

The following are a few advantages of carrying out a thorough stakeholder engage-
ment plan. The first is the alignment of objectives. Stakeholders ensure that the organi-
zation’s goals are consistent with the overarching corporate objectives. This boosts the
company’s worth and promotes its long-term survival. In this regard, and consistent with
the growing attention and governmental emphasis on international standards, the terroir
and other ecologically connected environmental factors are intrinsic to the sector and have
a direct bearing on the product and its sustainability [91-93]. Implementing an efficient
resource allocation policy could help to combat numerous waste-related issues [94]. The
organizational policy alignment should take into account the process of accurately mapping
a job to a virtual resource and a virtual resource to a physical server.

Engaging stakeholders effectively is crucial for mitigating risks in organizational
projects [95]. By seeking out diverse viewpoints and ideas, stakeholders can contribute
to a comprehensive risk management plan that minimizes the likelihood of future costly
issues. Stakeholders are essential partners in achieving sustainability goals, and a suitable
stakeholder engagement strategy is worth exploring when undertaking an ESG journey.
Research has shown that transparency is critical in promoting sustainable practices and
building brand trust. For instance, a study in South Korea found that increased trans-
parency in information leads to higher levels of environmental awareness and willingness
to act sustainably [96]. Similarly, organizations can assess transparency levels by compar-
ing questionnaire responses to financial statement disclosures of foreign exchange risk
management [97]. Evidence suggests that transparency can help enterprises to estab-
lish an advanced SBM by positively impacting environmental concerns, brand trust, and
pro-environmental behavior.

There is growing consensus among academics over the degree to which the conceptual
foundations of corporate social responsibility (CSR) and stakeholder theory differ or are
similar [98]. Important components of the two strategies have always aligned because
of concerns about real environmental problems and few resources [99], ongoing public
demonstrations of corporate misconduct, and skepticism regarding the sustainability of
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applied capitalism principles in the wake of the financial crisis. To improve the decision-
making of an organization, obtaining feedback from a range of stakeholders helps it to
make more thoughtful, well-informed choices. By drawing on their combined knowledge,
an organization can make decisions that take into consideration different viewpoints and
possible effects.

In recent years, there has been a growing interest in utilizing decision-making ap-
proaches to achieve sustainability goals. However, there has been a lack of systematic
reviews on performance indicators, which are essential components of decision-making
models used to evaluate a company’s social, environmental, and economic performance.
By implementing a systematic review methodology, numerous studies have conducted
a thorough assessment of the literature [100]. Although systematic reviews represent a
comprehensive review process mostly developed in the realm of medicine, they have
become increasingly relevant in the field of management and organization studies. The
use of an open, reproducible, and scientific process to conduct literature reviews distin-
guishes systematic reviews from traditional methods, intending to minimize bias and errors
through rigorous literature searches and maintaining a transparent audit trail of all deci-
sions and activities undertaken. Gong et al. aimed to investigate the relationship between
sustainable triple-bottom performance and decision-making processes [101]. Specifically, it
compares academic theory and industry practice regarding performance metrics that are
proposed and used. Additionally, it integrates corporate governance mechanisms into the
decision-making process for sustainable consideration.

3.5. Long-Term Perspective

Nowadays, sustainability is a crucial factor that can determine a company’s long-
term success. Researchers like Baines et al. suggest that manufacturers would be more
motivated to extend the lifespan of their products if they had ownership [102]. This, in
turn, could lead to an increase in long-term profits from end-of-life goods and services.
Yang et al. also highlighted the benefits of PSS, which can enhance product usage, provide
usage data to manufacturers, and generate long-term service profits [103]. Toossi further
emphasizes that this can encourage producers to develop innovative solutions that add
value in both the middle-of-life (MOL) and end-of-life (EOL) [104]. Essentially, this concept
proposes that unexplored value may be the key to driving business model innovation
towards sustainability.

As seen in Figure 4, this study reviews relevant studies to provide a conceptual
understanding of this unrealized value from a long-term viewpoint. To achieve lasting
success, businesses must develop an SBM and take a long-term approach. Let us delve
into what each of these ideas means. A long-term view must, first and foremost, include
a clear understanding of the company’s future goals, whether those goals are five, ten,
or twenty years out [105]. While there have been global efforts to establish an approach
to organizational sustainability, research on vision-based leadership often overlooks the
quality of the core vision [106]. This is especially true for visions that lead to sustainable
business performance. As a result, a model has been proposed to outline the relationships
between vision characteristics, vision realization, intervening variables, and business
performance. This vision serves as a guiding light for decision-making.

Secondly, strategic planning that goes beyond immediate goals and considers the
broader context, including market trends, technological advancements, and potential
disruptions, is crucial. Thirdly, investment in research and development is necessary to
innovate and stay ahead of the competition. Companies with a long-term perspective
understand that what works today may not work tomorrow and continuously seek to
improve their products, services, and processes. Fourthly, long-term thinking involves
considering and mitigating various risks that could impact the company’s future viability,
such as economic downturns, regulatory changes, or shifts in consumer preferences. Lastly,
businesses with a long-term perspective prioritize sustainable growth that fosters stability
and resilience over time, instead of focusing solely on short-term gains.
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Figure 4. The conceptual understanding from a long-term perspective.

4. Case Study of China

Our study on visual analysis in English literature included an extensive search using
the Web of Science (https://www.webofscience.com, accessed on 22 January 2024) with the
keyword “SBM” in the title. We examined articles published between 1980 and 2023 and
found 4252 articles regarding China that can be sorted based on preference. These articles
can be broadly categorized into three groups: macroeconomics (which covers business
environment, growth, governance, foreign direct investment, impact, and productivity),
microeconomics and companies (encompassing firms, value creation, innovation, strategy,
performance, and management), and methodology (model).

We observed a significant increase in the usage of the phrase “business environment”
between 2003 and 2006, while “innovation” saw a surge in usage between 2020 and 2022.
In 2003, the World Bank Group recognized the need for standardized indicators to aid in
the development of new strategies for the private sector in every country. This resulted
in the creation of the “Doing Business” indicator system, which has been a crucial tool in
assessing economic and social conditions for over two decades, empowering governments
to make informed decisions. Figure 5 demonstrates the keyword co-occurrence network
analysis, which exhibits the strong correlation between business environment and other
relevant keywords such as performance, innovation, management, impact, growth, firms,
economic growth, and social responsibility.

As sustainable and high-quality development becomes the norm, an enterprise’s social
responsibility directly impacts the company’s survival and development, as well as the
economic growth of the nation [107]. Internal and external factors, including the business
environment, affect SBMs, with the governance, credit, legal, and market environments
as key factors that promote private enterprises’ SBMs [108]. Institutional factors can effec-
tively act as external corporate governance mechanisms that serve to curtail the managerial
discretion of family owners. Employees enjoy enhanced institutional protection and greater
bargaining power in regions characterized by high institutional development. Interest-
ingly, family firms are typically situated in areas of superior institutional development in
comparison to nonfamily firms, within the external institutional environment.

Additionally, market and governance environments were critical to SBMs and created
a configuration path when combined with other antecedent conditions [109]. Based on a
newly developed framework, an SBM’s communication intensity is mostly driven by a
country’s governance environment, which can be differentiated into rule-based and relation-
based governance. Moreover, the business environment can influence the correlation
between SBM and sustainable innovation, emphasizing the significance of a favorable
setting [110]. In today’s dynamic market, characterized by cut-throat competition and
consumers’ expectations of corporate responsibility, a well-executed SBM strategy can
help executives to gain the loyalty and trust of their customers. Consistent engagement
with stakeholders on SBM programs can also help executives stay attuned to market
trends and introduce innovative solutions. Although previous studies have indicated a
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potential relationship between SBM and the business environment, it is crucial to note
that there exists a significant lack of research in this particular field. Furthermore, only
a limited number of inquiries have delved into the connection between an eco-friendly
business setting and SBM, particularly within the framework of environmental, social, and
governance (ESG) principles and sustainable development [111].
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Figure 5. Keyword co-occurrence network analysis summary of articles in English.

4.1. Methodology
4.1.1. Principal Component Analysis

Principal component analysis (PCA) is a crucial statistical tool, initially introduced
by Pearson in 1901 and further popularized by Hotelling in 1933. This method has found
extensive use in analyzing both non-random and random variable data across various fields,
including economics, management, geography, and more [112]. Additionally, due to its
ability to provide a thorough score based on multiple indicators, PCA has also been applied
to the business environment [113]. The PCA approach can be represented as follows in
Equation (1).

F=anZn+anZo+---,+apZy;
by = a12Zy1 + anZyy + -+, FapZy; (1)
Fn = auZa +anZa+-- -, +ajnzxj

where ay;, ag;,- -+ ,a;; (i =1,2,...,m) are the eigenvectors corresponding to the eigenval-
ues of the Variable X covariance matrlx and Zy1, Zya, . .., Zyj are the standardized variables
to eliminate the magnitude of the different variables.

The PCA method utilizes statistical techniques to extract common components from
a group of criteria. It identifies hidden representative factors within multiple criteria to
achieve dimension reduction, allowing for the classification of similar criteria into a prin-
cipal component to test the hypothesis of variable relationships. By applying the idea
of dimension reduction, PCA combines complex and related variables or index combina-
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tions into a new combination of fewer unrelated indicators or variables. The process of
PCA involves several steps, including variable standardization using the z-score method
(Equation (2)).

zy=-"1— @

j :
Ij

Next, the suitability of variables for the PCA was assessed using the Kaiser-Meyer—Olkin
(KMO) index and Bartlett’s test of sphericity. To ensure the validity of the PCA, this
study examined the inter-correlation between variables through Bartlett’s test of spheric-
ity (p < 0.001) and assessed sampling adequacy with the KMO index. Then, the number
of principal components was determined based on the variance contribution rate and
eigenvalues. The linear combination expression of the principal components was also
established. Finally, the composite index was calculated by using the eigenvalues of the
principal components as weights. In 2018, China began implementing its business environ-
ment evaluation program. The evaluation index (29 indicators) was established as shown
in Table 6 and continually improved based on international evaluation indices that align
with international standards, including World Bank criteria, but also incorporate unique
Chinese characteristics. This thesis utilizes the PCA method to reduce the dimensions of
29 indicators and calculate the overall score of the green business environment in provinces
and municipalities.

Table 6. Green business environment index.

Dimensions No. Indicators
X11 Economic Development
X12 International Trade
X13 Foreign Investment

. . X14 Fixed Asset and Investment
Economic Environment X15 Enterprise Digitization
X16 Capability to Acquire Capital
X17 Financing Capacity
X18 Transport Efficiency
X21 Government Revenue Scale
. X22 Government Balance
Government Environment X23 Tax

X24 Land Cost
X31 Population
X32 Inflation

. . X33 Disposable Income

Social Environment X34 Employment
X35 Social Security Level
X36 Wage Level
X41 Input of Education
X42 Higher Education
. . X43 Inventions and Patents
Technical Environment X44 Technology Input
X45 Technological Innovation
X46 Cultural Atmosphere
X51 Power Consumption
X52 Environmental Protection Expenditure
Green Environment X53 Waste Disposal

X54 Air Pollution
X55 Living Environment

4.1.2. Grey Relational Analysis

Grey relational analysis (GRA) is a powerful technique that can effectively handle
incomplete and uncertain data. One of its key applications is as an accumulating generation
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operator (AGQO), which can uncover hidden information in indirect data. GRA is often
used in conjunction with AGO to facilitate multiple criteria decision-making (MCDM)
in situations with diverse attributes and uncertain conditions. The GRA method, which
examines the strength of the connection between double digits, has been widely utilized in
various fields, including energy consumption, regional competitiveness, and sustainable
supply chain designation [113]. While its use in the business environment has been limited,
recent studies have applied GRA to analyze the entrepreneurial and digital trading business
environments, which share similarities with the business environment [114].

To begin the primary process of GRA, it is necessary to standardize the performance of
all possible options into a comparable sequence. Within these sequences, the optimal target
sequence can be designated as a reference. Subsequently, each comparability sequence is
evaluated against the reference sequence to derive the grey relational coefficient. The final
step involves utilizing the grey relational grade to determine the level of similarity between
each comparability sequence and the reference [115]. The GRA encompasses three distinct
stages, which are outlined below.

Step 1. Normalization: Before calculating the entropy weights, the original data can be
normalized using the following three equations to avoid data distortion (Equations (3)~(5)).

Upper-bound effectiveness of measurement (i.e., larger-the-better):

pij = Xij/ X" 3)

where x"® is the maximum value of the jth attribute.

Lower-bound effectiveness of measurement (i.e., smaller-the-better):
pij = X"/ x; (4)
where x;“i“ is the minimum value of the jth attribute.
Moderate effectiveness of measurement (i.e., nominal-the-best):

pij = min{x;j, xf}/max{xij, x;’} )

where x¢ is the most favorable value of the jth attribute.

Step 2. Generate the reference sequence: We find the reference sequence in the
normalized matrix. This paper then defines the reference sequence (Equation (6)).

Pt = (P P2 p3--0p)) = (L1, 1) ©6)

Step 3. Grey relational coefficient (GRC) calculation in Equation (7).

Amz'n + gAmux

7
Aij + gAmax ( )

Vit =
where A;; = |p;‘ = Pijl, Apin = Min Ajj, Apay = Max Ajj and  is the distinguishing
coefficient, {€[0, 1]. In most situations, { = 0.5, because this value usually offers moderate
distinguishing effects and good stability [116].

Step 4. Grey relational grade (GRA) calculation in Equation (8). Finally, we calculate
the GRA, which is the average of the grey relational coefficients for each factor.

n
GRA =1/n)_GRG; (8)
i=1

where GRA = Grey Relational Grade; n = Number of factors; GRC; = Grey Relational
Coefficient for the ith factor.

The similarity between the reference sequence and the comparable sequence is referred
to as the “grey degree” [117]. Thus, the more similar the comparable sequence is to the
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reference sequence, the greater its gray correlation level, indicating that this option is
the best one. The primary purposes of the gray relational analysis in this thesis are to
identify the significant effect aspects and examine the relationship between corporate social
responsibility and the green business environment.

4.1.3. Fuzzy Set Qualitative Comparative Analysis

Due to its utilization of a configurational approach informed by statistics, fuzzy set
qualitative comparative analysis (fsQCA) has become a highly objective method for draw-
ing predictive conclusions. More precisely, fSQCA represents the asymmetrical thinking of
complexity theory since it uses set theory and Boolean algebra to analyze configurational re-
lationships instead of the most common research paradigm, which combines matrix algebra
with additive-based statistical methods [118]. Consequently, the fsQCA approach stands
out from the rest of the analytical pack because it has a relative advantage in showing the
combinations of conditions that result in an outcome, a positive outcome, and a negative
outcome [119].

However, traditional regression analysis approaches also assume independent vari-
ables, solitary linear correlations, and symmetric causation; in reality, a variety of factors
work together and are interrelated. The fsQCA approach adopts a holistic approach from
both the grouping and qualitative analysis perspectives to address complex causal rela-
tional questions such as multiple concurrent causalities, causal symmetry, and multiple
scenario equivalency. By treating the study object as a collection of different combinations
of condition variables, it determines the aggregate relationships between elemental group-
ings and outcomes through ensemble analysis. Consequently, fsQCA is used to perform
a comprehensive analysis of the configurational effect of the green business environment
on SBMs.

Complexity theory is the basis for the assumption that the configurational model
approach is a qualitative comparative study [120]. The investigator can use fsQCA to
investigate the combined effects of the incidental factors. Modeling configurations with
the fsQCA program involved multiple stages. The imprecise results that are subsequently
utilized are the result of calibrating all of the data first. The statement is the result of
several intricate causal relationships that truth table analysis reveals during the study’s
second phase. Additionally, fsQCA was used to analyze significant conditions to help the
researchers determine what conditions must be met for the proposed outcome to occur.
fsQCA is a novel approach to business environment research that has been used in the last
few years [121].

Step 1. Calibration.

In fsQCA, every variable is seen as a fuzzy set with a range of membership values. So,
the first step is to calibrate all the data into fuzzy set value systems. Full non-membership,
crossover, and full membership—that is, identifying the three scale members—are the three
unique positions of membership in a set that can be used for calibration. A direct calibration
strategy using three anchors is used because of the scale used in this study. Complete
non-members are defined as falling within the 5th percentile, full memberships are defined
as falling within the 95th percentile, and the crossover points are defined as falling within
the 50th percentile. After the threshold limits are defined, a non-linear stepwise logistics
function integrated into the fsQCA is used to transform all possible values for the fuzzy set
values.

Step 2. Necessary conditions analysis.

The process of figuring out the requirements for necessity and whether or not each
antecedent condition’s distinct influence is necessary to the outcome is known as necessary
conditions analysis (NCA). According to earlier studies, if the result is consistently antici-
pated, then the condition is required. If a component’s score is more than or equal to 0.90,
its consistency can be verified [122].



Sustainability 2024, 16, 5015

21 of 31

Step 3. Sufficiency analysis.

An assessment of the truth table or a sufficiency analysis looks at the relationships
between cause-and-effect pairings. As a result, the sufficiency analysis yields a set of
appropriate conditions, sometimes referred to as configurations or causal models [123].
The two parameters in the truth table that are used to assess the significance of the data
are the consistency and coverage levels, which are 0.8 and 0.2, respectively. Coverage is
similar to the coefficient of determination (R?), which measures the relative contribution
of each causal explanation to a given outcome. Coverage values range from 0 to 1, with
a higher number indicating more comprehensive coverage. Consistency measures how
much an ascendant condition contributes to the outcome, the same as the path coefficient
(B). When truth tables are evaluated, the fsQCA 3.0 software produces three solutions:
complicated, moderate, and parsimonious. They will be employed since the intermediate
solutions include both parsimonious and complex solutions. The impact of the green
business environment on CSR is the outcome of the interaction of several factors due to the
interaction of influencing factors. Therefore, the configuration path for high-level CSR is
found using fsQCA in this study.

4.2. Data Collection

Numerous prior studies have explored the connections between business models and
corporate social responsibility (CSR). However, different authors have provided diverse
definitions of a “sustainable business model” (SBM). Some experts consider it a model
where sustainability concepts are central to shaping the mission and driving force behind
decision-making, while others view it as a model where sustainability concepts drive
a firm’s decision-making. The relationship between business models and CSR can be
perceived as a feedback loop, as certain business model types can encourage greater
CSR involvement, and CSR implementation can ultimately result in changes to business
models. Schaltegger and Wagner further note that companies adhering to CSR principles
are experiencing changes in their business models due to both conscious and inadvertent
changes [122].

Using the GRA and fsQCA methodologies, this study investigates the impact of the
business environment on SBMs in 2020. The Hexun website is where listed companies
can obtain CSR scores responded to in SBMs. The Provincial and Municipal Economic
and Social Development Statistics Bulletin 2020, the China Statistic Yearbook 2021, and the
Provincial and Municipal Statistic Yearbook 2021 are the sources of data on the business
environment. A “barometer” reflecting the overall trend of China’s capital market, Shanghai
Shenzhen CSI 300 (CSI300), was jointly released in 2005 by the Shanghai Stock Exchange
and the Shenzhen Stock Exchange. The 300 largest and most liquid stocks traded on the
Shanghai and Shenzhen exchanges make up the CSI300 index, whose main components’
industry distribution essentially mirrors that of the market as a whole. Thus, to investigate
the connection between the SBM’s environment and CSR, the listed businesses in CSI300
are utilized as a research sample [124].

Except for the CSI 300 companies that did not receive a CSR score in 2020, 290 listed
companies are spread across 27 provinces and municipalities. The acronym “ST” stands
for “Special Treatment”, and it sometimes appears in the CSI300. This indicates that
the listed companies have financial or other issues, which is why these companies were
removed. Furthermore, none of the businesses in CSI300 are registered in the provinces of
Heilongjiang, Hainan, or Gansu. As was previously indicated, the PCA separately scores
each of the five dimensions of the business environment: economic environment (ECO),
government environment (GOV), social environment (SOC), technical environment (TEC),
and green environment (GRE). As a result, 290 listed businesses spread across 27 provinces
and municipalities make up the final data. Table 7 shows the descriptive statistics.
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Table 7. Descriptive statistics.
Variables No. Mean S.D. Min. Max.
CSR 290 26.10 6.59 —0.33 41.74
ECO 27 60.98 11.94 44.87 92.90
GOV 27 60.15 11.99 47.31 96.13
SOC 27 60.57 5.96 49.72 75.67
TEC 27 60.97 10.41 49.19 93.17
GRE 27 60.75 7.77 47.39 83.37

4.3. The Application of GRA on SBM

First, after the analysis process, the PCA was used to calculate the five dimensions of
the business environment for 27 provinces and municipalities. The results are shown in
Table 8. The GRA is used to investigate the relationship between the business environment
and CSR score in the SBM after the five dimensions have been established for different
provinces and municipalities.

Table 8. Dimension of business environment in 2020.

Provinces/Municipalities = ECO GOV SOC TEC ENE
Bejing 70.67 93.22 57.67 72.12 58.93
Tianjin 51.87 72.85 59.94 57.79 47.39
Hebei 61.72 59.18 61.80 59.58 74.28
Shanxi 54.28 64.24 60.27 53.12 62.84

Neimenggu 44.87 61.05 54.84 52.03 65.47
Liaoning 47.77 59.34 59.92 57.93 61.00
Jilin 48.44 52.80 54.47 53.34 53.52
Shanghai 76.95 96.13 61.61 68.25 51.37
Jiangsu 84.76 62.70 64.70 81.99 70.00
Zhejiang 79.07 69.11 63.17 77.23 62.68
Anhui 64.71 52.73 60.08 60.78 61.37
Fujian 62.44 54.16 59.98 59.12 58.44
Jiangxi 60.43 55.90 61.75 57.69 58.79
Shandong 71.82 57.82 66.51 71.20 72.95
Hehan 61.86 52.71 72.84 61.73 65.69
Hubei 57.25 47.31 64.36 62.08 62.54
Hunan 61.68 49.46 61.12 60.08 57.42
Guangdong 92.90 75.31 75.67 93.17 83.37
Guangxi 55.77 49.45 57.66 54.16 54.52
Chongging 58.62 53.29 56.18 53.91 58.22
Sichuan 63.82 55.55 68.36 62.15 63.43
Guizhou 55.40 55.76 56.71 53.51 58.93
Yunnan 56.29 52.68 62.11 53.90 55.88
Shaanxi 57.71 55.73 60.85 58.21 55.97
Qinghai 48.53 54.86 50.40 49.19 50.16
Ningxia 49.87 55.23 49.72 50.09 59.32
Xinjiang 47.07 55.37 52.75 51.79 55.82

Equation (3) is used to normalize the initial dataset because CSR and the dimensions
of the business environment have larger-is-better attributes. The business environment’s
dimensions serve as the comparability sequences, and the CSR score serves as the reference
sequence. The goal was to find the alternative where the comparability sequence is closest
to the reference sequence. As a result, Equation (7) is used to calculate the grey relationship
coefficients (GRC). Since each component of the business environment is so significant, they
are all given equal weight. Then, using Equation (8), one can calculate the grey relational
grade (GRG).

Table 9 shows that all five of these dimensions have GRGs greater than 0.6, indicating
that each has a significant impact on the CSR score in an SBM. The green environment has
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the highest similarity to CSR at 0.739. This suggests that businesses will try to adopt social
responsibility as a result of the green environment’s influence. The final two dimensions
are the social and economic environments. This table demonstrates that while these two
factors might affect a business’s performance, they are not the main ones that determine a
company’s level of social responsibility. However, the results only highlight the distinct
impacts of each dimension. fsQCA will be employed to evaluate the relationship and assess
the combined impact of causal factors on CSR.

Table 9. The result of the grey relational grade.

Dimensions GRG Ranking
ECO 0.717 4
GOV 0.720 3
S0OC 0.697 5
TEC 0.730 2
GRE 0.739 1

4.4. Combined Effect of Causal Factors on CSR
4.4.1. Calibration and Measurement

The fsQCA method is utilized in the calibration process. A calibration, ranging
from 0 to 1, can be used to determine the total membership of the different groups in a
given area [125]. Direct and indirect methods are typically used to categorize calibration
techniques [126]. The membership levels of full input, crossover, and full output in the
fuzzy set are determined by employing the direct calibration method and precisely three
qualitative breakpoints. In contrast, the measurement range for the indirect method must be
adjusted to reflect the actual circumstances. The present study, in line with earlier research,
uses direct calibration to determine the full membership points of five antecedents and one
results variable. Specifically, three thresholds of 0.95, 0.5, and 0.05 are used for the complete
membership, intermediate membership, and complete non-membership points of the data.
For the anchor point calibration, refer to Table 10 below.

Table 10. Calibration of variables.

Variable Classification Variables Fully In Crossover Fully Out
Result variable CSR 36.42 26.22 15.06
ECO 92.90 71.82 51.87
GOV 96.13 75.31 52.69
Antecedent variables SOC 75.67 61.61 56.42
TEC 93.17 72.12 53.51
GRE 83.37 61.37 51.37

4.4.2. Necessary Conditions Analysis

A necessary condition is required for the outcome to happen, but its existence does
not ensure that it will. According to Huang et al., the event is made possible by the
necessary condition [127]. Previous research led to the decision to set the necessity analysis’s
consistency threshold at 0.9. Following the nomenclature, the symbol “~" represents the
negation of the characteristics.

The necessary conditions analysis is conducted using the fsQCA 3.0 software, and
Table 11 presents the findings. According to the results of the necessary conditions, no
single aspect of the green business environment is required for either CSR or non-CSR,
as the necessary consistency of the single antecedent condition on CSR and non-CSR is
less than 0.9. Stated differently, the explanatory power of a single antecedent condition for
CSR is inadequate. Consequently, additional research must be conducted to evaluate the
combined impact of the antecedent circumstances.
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Table 11. Necessary conditions for the CSR score in SBM.
CSR ~CSR
Condition N X
Consistency Coverage Consistency Coverage
ECO 0.712 0.672 0.692 0.625
~ECO 0.602 0.671 0.637 0.680
GOV 0.600 0.646 0.593 0.611
~GOV 0.639 0.621 0.657 0.612
S0OC 0.644 0.675 0.642 0.644
~S0C 0.661 0.659 0.676 0.645
TEC 0.663 0.688 0.646 0.642
~TEC 0.655 0.659 0.686 0.661
GRE 0.652 0.680 0.646 0.645
~GRE 0.659 0.660 0.679 0.651

4.4.3. Sufficiency Analysis

In essence, configuration analysis shows whether the different configurations of the
diverse antecedent conditions are enough to generate CSR. This study further analyzes
the configuration path formed by the interaction of five dimensions, as there was no
single antecedent condition for CSR. The sufficiency test is used to ascertain whether
configuration sets with multiple antecedent conditions are included in the result set, based
on the principles of set theory. The algorithm used is fsQCA [128]. The literature indicates
that the consistency threshold can be set to either the natural discontinuity value of the
consistency score for truncation or the range of 0.75-0.85. To ensure that the consistency
meets the requirements of the fuzzy set theory, the consistency threshold for this study is
set at 0.85 in this study.

The frequency threshold is usually determined by the sample size. Previous studies
have indicated that at least 75% of the sample cases should be reserved for the frequency
threshold setting [129]. Since there are 290 sample cases in all in this research, the frequency
threshold is set at 2. Ultimately, the parsimonious, complex, and intermediate solutions are
the three distinct solutions for the sufficiency analysis that the fsQCA algorithm presents.
Whether or not these three solutions include the logical remainders in the analysis is
what separates them [130]. While presenting intermediate and reduced solutions, this
article uses these same solutions to differentiate between the core and edge conditions. If
the antecedent condition is shared by the intermediate and reduced solutions, then the
core condition, which has a substantial impact on the result, is present. On the other
hand, an antecedent condition is deemed an edge condition if it appears exclusively
in the intermediate solution. By using fsQCA, two low-level and four high-level CSR
configuration paths are determined, highlighting the various concurrent aspects of CSR.
For a sufficient configuration of antecedent conditions for CSR, see Table 12. The consistency
level of the overall solution is greater than 0.7, meaning that there are enough antecedent
conditions in each of the six configurations for a CSR to occur at a high or low level. The
coverage statistics demonstrate that the configurations can account for a substantial amount
of the organizations” social responsibility.

Configuration paths 1, 2, 3, and 4 are the combinations that produce a high level
of CSR; configuration paths 5 and 6 produce a low level of CSR. The ECO leading path,
represented by Configuration 1 (ECO*GOV*SOC*GRE), demonstrates the central role that
the environment plays. The government environment is irrelevant in Path 1, but the social
and green environments play supporting roles. Therefore, a sufficient condition for a high
CSR may be the economic environment combined with the social environment and the
green environment. An enterprise is an organization whose main purpose is to make
money, and which also happens to be its primary objective. As a result, lowering operating
expenses and making significant profits is not difficult for companies operating in a robust
economic climate. The social and environmental conditions also make businesses more
likely to engage in CSR.
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Table 12. Sufficient configuration of antecedent conditions for CSR.
High-Level CSR Low-Level CSR
1 2 3 4 5 6
ECO * * * ° * »
GOV o * * o o
SOC . ° ° o *
TEC * o Y o o
GRE ° ° o o *
Consistency 0.422 0.464 0.246 0.342 0.324 0.319
Unique coverage 0.020 0.055 0.023 0.130 0.041 0.036
Raw coverage 0.804 0.695 0.868 0.825 0.843 0.838
Solution coverage 0.688 0.360
Solution consistency 0.705 0.816

Note: % indicates the core condition; e indicates the edge condition; % indicates the absence of the core condition;
o indicates the absence of the edge condition.

Configuration paths 2, 3, and 4 are impacts that are dual-driven and have different
combinations of core conditions. Configuration 2 is known as the ECO-TEC leading path
(ECO*SOC*TEC*GRE), which combines the technical and economic environments as the
core conditions and the social and environmental environments as the edge conditions. Path
2 enhances the inijtial economic environment with a technological environment, in contrast
to Path 1. In addition to raising productivity, technological advancement will promote
social progress. Since technology is always changing, businesses are better equipped than
ever to take on social responsibility. Meanwhile, high CSR can be achieved by taking into
account the effects of the social and natural environments.

Configuration 3 (ECO*GOV*SOC*~TEC*~GRE) indicates the ECO-GOV leading path.
Path 3 views the social environment as an edge condition and the political and economic
environments as core conditions. It represents when the government incentivizes businesses
to adopt CSR. In other words, CSR can reach a high level when the government and
economy are functioning at a high level, regardless of the existence or lack of a technology
environment and a green environment. The government environment is introduced in
Path 1 and takes on the role of the technological environment in Path 2, in contrast to the
other two paths. As a result, the government may encourage businesses to adopt CSR by
boosting awareness and offering advice based on guaranteeing the financial basis.

Configuration 4 (~ECO*GOV*~SOC*TEC*~GRE), the GOV-TEC leading path, illus-
trates how, in the absence of other edge conditions, the role of the government environment
is not only to consolidate favorable conditions but also to dominate CSR as a core condition
if the technological environment is the core condition. The government directs the growth
of corporate social responsibility. The government uses a variety of tools, preferential
policies, legislation, and relevant rules to encourage businesses to carry out their CSR. Thus,
in Path 4, having a highly developed political system and cutting-edge technology will
help enterprises to achieve high CSR.

This study also compares and contrasts the configurations that lead to high and low
levels of CSR in order to expand the theoretical interpretation component of the result
analysis. According to the theory of causal asymmetry, there might be variations in the
antecedent conditions that determine whether or not the result variable appears. The
combinations of antecedent conditions that lead to the low level of CSR are represented by
configurations 5 (~ECO*~GOV*SCO*~TEC) and 6 (~ECO*~GOV*~TEC*GRE). Paths 5 and
6 show that when the fundamental component of the economic environment is lacking, the
existence of a social environment or a green environment by itself cannot lead to a high
level of corporate social responsibility.
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5. Conclusions

We have compiled a comprehensive survey that recognizes the critical role that in-
corporating sustainable business models (SBMs) in scholarly research plays, based on
a review of articles published over several decades. Several theories, such as the triple
bottom line (TBL) idea, which assesses performance in three areas—social, environmental,
and financial—are the foundation of sustainable business models. This acknowledgment
underscores the significance of considering the impact of social behaviors when analyzing
and interpreting research findings. The concept of sustainable business models, which
emerged from the literature analysis, combines economic, social, and environmental factors
to produce long-term benefits for the company and the community. These approaches
endeavor to attain an equilibrium among financial prosperity, environmental preservation,
and social accountability.

This research emphasizes the importance of not only financial profits but also social
fairness and environmental sustainability. Sustainable business models often incorporate
circular economy practices to reduce environmental impact and resource consumption.
Circular economy principles involve minimizing waste and maximizing resource efficiency
by creating durable items that are recyclable, regenerative, or reusable. Therefore, it is
essential to acknowledge the challenges involved in evolving sustainable business models,
as illustrated in Figure 6. This summary outlines essential elements and factors to consider
when conceptualizing and developing sustainable company concepts.

Sustainable Customer-supply

supply chain ~ renewable energy . _~ Market demand
| Assessing Cost efficiency |

Environmental _ Biodiversity / E:wrondm:'ntal ; l : Innovation
compliance protection ewardship Enhancing economic adaptation

l viability
Challenges in ., Regulatory compliance
Evolving Sustainable and risk management
Business Models

Ethical ___ Community
compliance well-being

Consumer behavioral
eco-awareness I
. Practicing social
Social impact A
responsibility

Figure 6. The challenges involved in evolving sustainable business models.

In addition, it is important to adopt a lifecycle approach when assessing the impact of
goods and services on society and the environment. This approach takes into account the
entire lifecycle of a product or service, from the extraction of raw materials to the product’s
eventual disposal or recycling. By considering each stage of the value chain, it is possible
to identify areas for improvement and optimize the use of resources. This can lead to more
sustainable practices and a reduced environmental impact. Eco-friendly business models
incorporate risk management techniques to reduce hazards related to the environment,
society, and governance (ESG). By proactively managing these risks, the business can lower
possible liabilities, improve resilience, and safeguard its good name and operating license.

Stakeholder engagement is given top priority in successful sustainable business mod-
els, taking into account the needs of investors, communities, consumers, suppliers, workers,
and other stakeholders. This strategy promotes cooperation, openness, and trust, which
improves decision-making and creates long-term value. Additionally, continuous innova-
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tion and adaptation are necessary for sustainable business models to meet changing social
and environmental issues. To improve sustainability performance and maintain a competi-
tive edge, businesses might innovate in their business structures, distribution networks,
production methods, and product design. Establishing quantifiable and unambiguous
sustainability objectives is crucial for monitoring advancements and exhibiting responsi-
bility. Key performance indicators (KPIs) related to economic, social, and environmental
implications are established by sustainable business models, and stakeholders are routinely
updated on performance.

Collaboration and partnerships are crucial for businesses to advance sustainability
goals. Sustainable business models often involve forming partnerships and alliances with
other businesses, governments, NGOs, academia, and other stakeholders to leverage com-
plementary expertise, share best practices, and drive collective action on sustainability
challenges. Adhering to relevant regulations, standards, and certifications is fundamental
for sustainable business models to ensure legal compliance and maintain credibility in
sustainability efforts. Companies that prioritize sustainable practices proactively seek to ex-
ceed minimum legal requirements and align with internationally recognized sustainability
standards and frameworks. Sustainable business models prioritize long-term value cre-
ation over short-term gains, recognizing that sustainable practices contribute to resilience
and enduring success in a rapidly changing world. By integrating these principles and
considerations, companies can develop sustainable business models that not only deliver
financial returns but also contribute positively to society and the environment.

To sum up, considering unexplored value as a key driver toward sustainability is
innovative because it challenges businesses to think beyond the conventional. It encourages
the integration of advanced technologies, stakeholder insights, and circular economy
principles into business strategies. This approach not only enhances sustainability but also
drives competitive advantage, fosters a culture of continuous improvement, and ensures
a holistic integration of sustainability into core business operations. By embracing the
concept of unexplored value, businesses can innovate in ways that are not only beneficial
for the environment but also for their long-term success.
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