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In recent decades, multinational enterprises (MNEs) have increasingly endeavored to
establish foreign direct investments (FDIs) across the globe. Consequently, they must face
diverse and differential sustainability agendas, due to the homogeneous and heterogeneous
sustainability issues and policies emerging from both home and host countries [1]. In
this vein, MNEs must realize superior methods of establishing sustainable development
and innovation-based solutions in both home and host countries [2]. Furthermore, the
number of studies on sustainable international business and innovative practices by MNEs
in developed markets has rapidly increased in recent years, providing knowledge on
shareholder values, environmental agendas, and processes for managing macroeconomic
instability. Indeed, there has been a stream of literature focusing on sustainability-oriented
innovation, relating to both the environmental and social aspects of sustainability. Of these
two, the environmental aspect has been particularly driven by the market demand for
more sustainable products, and by strengthening environmental regulations and the desire
for cost reductions. Nevertheless, unfortunately, there has been lack of studies focusing
on sustainable international business and innovative practices by MNEs in emerging and
frontier markets [1,2]; however, Brazil, Russia, India, China, and South Africa (BRICS)
have undeniably progressed in terms of sustainable development and innovation-based
solutions, by virtue of the operation of MNEs inside and outside of their home countries [1].
Additionally, innovation has assumed a rather different form in the case of emerging market
MNEs (EMNEs) [3]. As research and development possibilities are limited, learning by
doing and organizational capabilities possess greater weight in EMNEs [4,5]. Although the
innovation of some EMNEs from advanced emerging markets, for example, South Korea,
Singapore, Taiwan, etc., is scientifically savvy, even when compared to those of developed
countries [4,5], the innovation of other EMNEs, especially from less-advanced emerging
markets, is scientifically less refined than those of developed countries and has generally
not involved frontier technologies [6]. The alternative type of innovation pursued by
EMNEs, especially considering sustainability issues, thus requires a deeper investigation;
this looks at the creation of technology more comprehensively than by simply considering
the sphere of research and the patenting activity [6]. Thus, the objective of this Special
Issue is to overcome the limitations of the existing studies, which have mostly focused
on developed markets, and to expand our relevant themes for research into the realm of
international business sustainability and the search for innovative solutions by emerging
and frontier market MNEs.

For this Special Issue, we invited both conceptual and (qualitative and quantitative)
empirical articles, as well as literature reviews and meta-analysis articles from a range
of fields; these included not only business and management, but also sociology, political
science, psychology, economics, and economic geography, among others. Our examples of
the relevant topics included in this issue are as follows:

• How do EMNEs shape sustainable development and the related innovations in home
and host countries via sustainable processes and innovative solutions? How are they
similar to or distinct from advanced market MNEs?
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• What are the challenges or opportunities that these EMNEs are presented with
when considering the unique political, cultural, religious, and commercial environ-
ments of their home and host countries, in order to achieve their sustainability and
innovation objectives?

• How does context affect these EMNEs’ sustainable practices and innovative solutions,
especially for the country of origin and considering the domicile pressures in home
and host countries?

• How do recent environmental disruptions, such as the global financial crisis of 2008
and the current COVID-19 pandemic crisis, affect sustainable international business
practices and innovative solutions, based on the social and environmental responsibil-
ity of corporate enterprises in emerging and advanced markets?

• How do developed versus emerging/frontier market MNEs enhance their sustainabil-
ity and innovation based on their human resources, transnational, or virtual teams
when they face challenges to the enhancement of their sustainable practices and
innovative solutions?

• Can the high-level internationalization of EMNEs lead to superior corporate sustain-
ability, which encompasses various social issues, including stakeholder wellbeing and
environmental protection?

• The legal guarantee of the sustainable development of the green economy; MNEs,
political stability, and the risk of emerging capital markets; foreign executives, R&D
innovation, and corporate social responsibility; green innovation efficiency; and path
innovation for labor security and flexible employment.

This Special Issue on MNEs, Sustainability and Innovation contains a collection of
thirteen papers that address several subjects that are related to the themes discussed above.
The authors of these contributions study the boundaries of the previous literature on these
relevant topics by providing insightful findings and review, as well as proposals for future
research ideas in various contexts. We will elaborate upon the summary of these thirteen
contributions to our Special Issue below.

Using an organizational learning perspective, Kim, Lee, and Shim explore the corporate
activities of exploitation versus exploration in regard to firm performance (Contribution 1).
These two contrasting activities require differential corporate structures, strategies, and envi-
ronments. Kim et al.’s investigation into “how implementing organizational ambidexterity
affects managerial performance in small- and medium-sized enterprises (SMEs)” can expand
the existing literature on this topic. Kim et al. explore the impact of the ambidexterity strategy
of SMEs on corporate performance. Kim et al.’s observation of the positive relationship between
ambidexterity in SMEs and their managerial performance conforms with the previous literature
on ambidexterity in larger organizations [7].

Kim, Choi, and Zhang explore the principal ex ante determinants of the staff local-
ization of MNE subsidiaries, and locate the collective effects of cultural distance, local
subsidiary experience, and local competition intensity (Contribution 2). In their study,
Kim et al. extend the existing “home–host country” perspective to the “home–intermediary–
host country” association; they used 520 observations from survey data collected by the
Export–Import Bank of Korea during 2006–2013. Kim et al.’s research theoretically con-
tributes to the subject of MNE behavior by expanding the existing perspective of cultural
distance to the “home–subsidiary–subsidiary structure”.

Zhou, Lei, and Jiménez explore the potential determinants of the international compet-
itiveness of state-owned enterprises (SOEs) and locate the influence of foreign shareholders’
corporate social responsibility and the moderating effect of R&D, based on a sample of
internationalized Chinese SOEs during 2011–2019 (Contribution 3). Zhou et al. find that
R&D innovation strengthens the relationship between foreign shareholders’ corporate so-
cial responsibility and international competitiveness. Zhou et al.’s study contributes to the
current debate and provides insight into the role and performance of foreign shareholders
in the “mixed-ownership-reform” process.
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By applying the longitudinal data of 11 provinces and cities in the Yangtze River
Economic Belt during 2005–2018, Wu, Fu, Zhang, Wu, and Sindakis employ the “SBM-DEA
efficiency model”, with an undesired output, in order to measure the green innovation
efficiency of the economic zone in China (Contribution 4). Wu et al. find that, while
the Chinese government’s environmental laws/rules and subsidies for green innovation
technology can enhance the efficiency of regional green innovation, government investment
in environmental governance aggravates the efficiency of regional green innovation. In
particular, Wu et al. observe that, when government investment exceeds a certain threshold,
the negative impact turns into an opposite impact.

Polloni-Silva, Roiz, Mariano, Moralles, and Rebelatto utilize the panel data economet-
rics, alongside Data Envelopment Analysis (DEA), in order to examine the environmental
impact in regions that can attract FDIs; this includes, for example, more well-developed
regions with robust infrastructures, via an investigation into the environmental cost of at-
tracting FDIs (Contribution 5). With the new perspectives on the FDI–environment debate,
Polloni-Silva et al.’s observations suggest that the FDI is heterogeneous, with its presence
in peripheral regions being more inclined to harm the environment.

Müller-Pérez, Acevedo-Duque, Llanos-Herrera, García-Salirrosas, Ovalles-Toledo,
Barraza, and Álvarez-Becerra seek to determine which factors are likely to have a more
substantial impact on Mexicans’ intention to buy green products, ecological awareness, or
moral obligation, and to determine the extent to which moral obligation is influenced by
ecological awareness (Contribution 6). Müller-Pérez et al. find that moral obligation and
ecological awareness can provide some explanation regarding the intention to purchase
green products. Müller-Pérez et al.’s study contributes to the literature on consumer
behavior, based on an insight that encourages firms to manufacture sustainable products,
and to understand and promote a “green consumer behavior”.

Utilizing A-shares, a dataset of non-financial and non-real estate listed firms in Shang-
hai and Shenzhen markets between 2015 and 2020, Gao and Jin investigate the impact
of financial technology on firm innovation and examine the influence of organizational
characteristics on the association between financial technology and innovation through a
moderation model (Contribution 7). Gao and Jin reveal that financial technology enhances
the feasibility of serving enterprises; this technology reshapes financial services, which, in
turn, augments organizational innovation, while the mechanism is heterogeneous.

Based on a dataset representing the Chinese stock market between 2014 and 2020, Gao,
Lin, and Zhai evaluate the effect of digital transformation on a firm’s international strategy
(Contribution 8). Gao et al. confirm that digital transformation has a positive relationship
with the international strategy of Chinese firms. The firms that increasingly pursue digital
transformation, increasingly implement international strategy; they possess a higher level
of internationalization, along with the mediation effect of corporate innovation.

Iwaloye, Im, Olarewaju, Gbadamosi, Alves, and Trimarchi argue that the Chinese firms’
strategic choice is preferable, in order to avoid direct confrontation with established large
firms from developed countries who possess superior ownership advantages on their own
(Contribution 9). Iwaloye et al. examine the ownership advantages of resources seeking
Chinese firms in the overseas markets and by applying the OLI theory; they contribute to
explaining the specific advantages of Chinese MNEs when they enter emerging markets,
with a focus on resources seeking Chinese MNEs operating in Nigeria.

Lin, Zhai, and Zhao empirically examine the effect of industrial poverty alleviation
on the sustainable economic growth of the region, considering the regulatory effect of
digital innovation (Contribution 10). Lin et al. observe that digital innovation produces a
regulatory effect; if firms seek digital innovation and conduct a higher degree of digital
innovation, their industrial poverty alleviation behavior is likely to have a more significant
role in promoting regional economic growth.

Du, Shao, Jiménez, and Lee conduct a systematic review of the literature focusing
on the corporate social responsibility of Chinese MNEs and extract six key constructs:
“(1) the relationship between corporate governance and CSR practice, (2) the relationship

3
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between institutional environments and CSR practice, (3) the relationship between resources
and capabilities and CSR practice, (4) the relationship between strategy/activity and
CSR practice, and (5) the relationship between corporate performance and CSR practice”
(Contribution 11).

Using the provincial data of China between 2005 and 2019, Li, Zhang, Jin, and Huang
empirically investigate the influence and moderation mechanism of the reverse technology
spillovers of outward FDIs on domestic-manufacturing Green Total Factor Productivity
(GTFP) (Contribution 12). Li et al. find that absorptive capacity, characterized by human
capital, economic development and financial development, can adjust the influence of the
reverse technology spillover of outward FDIs on manufacturing GTFP; of these, financial
development has the most significant positive moderation effect.

Lastly, Shin and Choi pursue empirical evidence regarding the way in which digital
competency contributes to the innovativeness of medical research and the institutional en-
vironment; this has been a research gap (Contribution 13). Based on the data of 63 nations,
Shin and Choi investigate how national-level digital competency influences the inno-
vation of medical research and how it tests the moderation of the government and the
economic environment.

Conflicts of Interest: The authors declare no conflict of interest.
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Abstract: Based on the panel data of 11 provinces and cities in the Yangtze River Economic Belt
from 2005 to 2018, this paper uses the SBM-DEA efficiency model with undesired output to measure
the green innovation efficiency of the Yangtze River Economic Belt. The panel Tobit empirical
analysis model was used to quantitatively analyze the impact of three different forms of government
environmental regulations on the efficiency of green innovation. The research results show that the
government’s mandatory environmental regulations and government financial subsidies for green
innovation technology are two regulatory methods that positively promote the efficiency of regional
green innovation, but government investment in environmental governance has a negative impact
on the efficiency of regional green innovation. Then the study found that this negative impact has a
significant inflection point effect: when it exceeds a certain threshold, the negative impact turns into
a positive effect. At the same time, the impact of environmental regulations on the efficiency of green
innovation has significant regional heterogeneity, and the three environmental regulations have a
greater impact on downstream provinces and cities.

Keywords: environmental regulation; green innovation efficiency; SBM-DEA efficiency model

1. Introduction

Since the reform and opening up of China’s economy, it has experienced a long pe-
riod of rapid development and achieved remarkable economic development, but behind
the rapid economic growth is huge resource consumption and environmental pollution.
Domestic and international experience shows that the development path of high energy
consumption and high pollution leading to high growth is not sustainable. In this con-
text, the Chinese government has been committed to properly handling the relationship
between economic development and environmental protection and enhancing the capacity
of sustainable economic development. In 2018, Xi Jinping emphasized the need to build
a resource-saving and environment-friendly green development system. Then, as one of
the regions with the strongest comprehensive strength and the largest strategic support
role in China, the Yangtze River Economic Belt, as a super basin spanning 11 provinces and
cities in the east and west of China, had a GDP in 2020 that accounted for nearly half of the
national GDP. However, due to the development of heavy industry, the region has seen
rapid growth in energy and resource consumption, environmental pollution, and water
and soil erosion.

For this reason, the 19th Report of the Communist Party of China and the Outline of
the Yangtze River Economic Belt Development Plan clearly put forward the construction
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plan of “grasping big protection and not big development” to strengthen environmental
regulations and thus promote the green development of the Yangtze River Economic
Belt. Technological innovation is a prerequisite for green development [1]. Compared
with the traditional production efficiency, green innovation efficiency, which is similar to
eco-efficiency, can better reflect the quality of economic development and the impact of
resources on the environment. The concept of green innovation efficiency involves reducing
the use of natural resources, reducing the emissions of pollutants into the environment,
and reducing the amount of waste generated [2,3]. Compared with eco-efficiency, green
innovation efficiency emphasizes the importance of R&D investment and the application
of green technology on the input side. However, can environmental regulation lead to
increased green innovation efficiency? How are the two related, and through what channels
can this influence be exerted? An accurate answer to this question is of crucial relevance
and theoretical value for the green development of the Yangtze River Economic Belt and
for the choice of China’s future economic development model.

Scholars have done a lot of research around this research topic, and based on different
perspectives, scholars obtain different research conclusions or even diametrically opposed
views. The current research can be divided into two main directions. The first is the
one-way relationship, in which environmental regulations enhance or reduce the efficiency
of green innovation efficiency. Jeffe argues that although environmental regulation has an
incentive effect on green innovation efficiency, it brings benefits to firms, but the direction is
unclear [4]. Thomas et al. argued that environmental regulation policies have increased the
need for firms to enhance environmental management behaviors, such as treating sewage
and cleaning polluted wastewater [5]. This increases the cost expenditure of following
environmental policies and squeezes out the investment in productivity-enhancing R&D.
The empirical results show that environmental regulations significantly inhibit the im-
provement of green production efficiency. The second, the non-linear relationship, the
impact of environmental regulation on green innovation efficiency, is not a unidirectional
linear relationship. Deng Feng et al., Zang Chunqiu, Jiang Fuxin et al., Li Ling et al., and
others confirmed that the impact of environmental regulation on the green total factor
productivity of enterprises has an inverted “U” relationship [6–9].

Furthermore, when the intensity of environmental regulation reaches a certain thresh-
old value, environmental regulation helps enterprises green the relationship between
environmental regulation, and the green total factor productivity is inverted. However,
the relationship becomes negative after a certain threshold value is exceeded. In the study
of the relationship, Li Yang et al. found that the impact of environmental regulations
on green innovation efficiency has a coexistence of short-term inhibition and long-term
promotion [10]. Furthermore, Lanjouwjo et al., found no significant correlation between
the increased emission reduction expenditure of environmental regulations and green tech-
nology innovation [11]. There was no evidence of a correlation between green technology
innovation productivity and environmental regulation.

The above studies have enriched the research content and direction of environmental
regulation and green innovation efficiency. However, there are also certain shortcomings.
First, there is the green innovation efficiency measurement method. At present, there are
controversies in the measurement methods; in particular, some important non-expected
output indicators have not been included in the measurement index system, so there
is some space for improvement. Second, the definition of environmental regulation is
controversial. The vast majority of researchers define environmental regulation as the
introduction of environmental policies by government departments and the more frequent
use of environmental pollution fines, environmental taxes, and other measures. Environ-
mental regulation laws are not simply defined as a single punishment by the government
in the market but can only be used as a means of environmental regulation. At present,
government agencies are also beginning to use indirect environmental regulation methods,
such as financial subsidies for enterprises to develop advanced green technologies. The
logic mechanism of the two impacts on green total factor productivity is not consistent.
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Therefore, conflating them may not accurately describe the logical relationship between en-
vironmental regulation and green innovation efficiency, which is obviously not conducive
to the rational use of environmental regulation policies by the government. Based on
these arguments, this paper measures the green total factor production efficiency with the
help of the SBM-DEA modeling method. Additionally, the study explores the relationship
between environmental regulation and green innovation efficiency from two dimensions
of environmental governance inputs and environmental market penalties, respectively,
starting from the differences of environmental regulation tools and expecting to provide
some reference for choosing a reasonable and effective regulation organization and policy
dynamic adjustment.

2. Theoretical Analysis

Environmental regulation is a general term for the environmental protection policies
and implementation tools enacted by government and related departments to solve the
environmental problems associated with economic growth. In the early days, the Chinese
government used more direct means, such as fines for environmental pollution, and direct
financial investment in environmental pollution control to achieve the goal of reducing
environmental pollution. At present, the Chinese government has also begun to pay
attention to indirect means, such as green subsidy policies and environmentally friendly
technology R&D subsidy policies. According to the standard of government participation
in environmental pollution governance, we divide environmental regulation into two parts:
direct environmental regulation and indirect environmental regulation. The content of the
theoretical analysis is also carried out in accordance with this classification.

2.1. Government Directly Intervenes in Environmental Governance

The government directly intervenes in environmental governance by introducing
environmental regulations and policies and directly undertaking environmental pollution
control and restoration.

First, the government enforces environmental regulation measures directly. This
measure includes pollutant emission standards, environmental audits, and emission tax
collection. The public goods attribute of environmental resources determines the typical
externality characteristic of environmental pollution. The existing insurmountable limi-
tations of the market mechanism to address environmental pollution through property
rights definition and integration provide room for governmental environmental regulation.
Environmental regulation is ensured through public power and thus has a strong binding
capacity. However, it has a different impact on the efficiency of firms’ green production.

On the one hand, such regulation is conducive to the improvement of green produc-
tion efficiency. Based on Michael Porter’s hypothesis, which is that strict environmental
regulations can induce efficiency and encourage innovations that help improve commercial
competitiveness [12], Scherer et al., Han Jing, and Han Xianfeng et al. argue that the
introduction of these environmental regulation policies is conducive to forcing enterprises
to improve their existing production processes, optimize management procedures, and
invest more R&D funds to promote the development of innovative green technologies,
thus enhancing overall green production efficiency [13–15]. However, on the other hand,
Collop and Roberts and Cary argue that harsh environmental regulations increase the cost
of environmental pollution control, which reduces the scale of green innovation investment
and is not conducive to the improvement of overall green production efficiency [16,17].

Second, the government directly undertakes environmental pollution controls and
restoration. The government’s sharing of responsibility for corporate environmental pollu-
tion management also has two different directions of influence on the impact of corporate
green production efficiency. On the one hand, the government’s increased investment in
pollution management can make up for the lack of pollution management investment at
the enterprise end, so enterprises can shift more resources to the research and development
of green production technology, which helps to improve the overall green production effi-
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ciency. On the other hand, the government’s commitment to pollution control investment
may also cause enterprises to reduce pollution control investment. Enterprises will expand
their own production scale and bring more pollution, which is ultimately not conducive to
the improvement of green innovation efficiency.

2.2. Government Indirectly Intervenes in Environmental Governance

In this case, the government does not directly participate in environmental gover-
nance activities but guides enterprises to develop and adopt environmentally friendly
technologies through targeted financial subsidies. The government’s indirect environmen-
tal regulation through financial subsidies may have two effects on the production efficiency
of green innovation. On the one hand, the government’s green subsidy policy is conducive
to improving the efficiency of green innovation. Government financial subsidies reduce the
cost and risk of R&D of environmentally friendly technologies, thus motivating enterprises
to increase their confidence in innovation investment, which is conducive to enhancing
green innovation capacity and green innovation efficiency [18]. On the other hand, the
government’s green subsidy policy may also be detrimental to the improvement of green
innovation efficiency of enterprises. Excessive reliance on government financial subsidies
to carry out technology research and development activities may reduce the scale of in-
vestment in research and development funds for the purpose of enterprise development,
which reduces the competitiveness of enterprises and will eventually be eliminated by the
market [19–21].

Overall, the relationship between environmental regulation and green innovation
efficiency is shown in Figure 1.

Figure 1. The relationship between government environmental regulations and green innova-
tion efficiency.
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3. Research Design and Empirical Model

3.1. Research Method

3.1.1. SBM-DEA Efficiency Model

The basic principle of data envelopment analysis (DEA) is to construct a nonparametric
envelope frontier from the spatial data of decision units, and all the points on the frontier
are valid, while those placed outside the frontier are invalid. The non-radial and non-
angular SBM model overcomes the influence of traditional CCR and BCC models that do
not consider input–output slack variables on the reliability of model estimation [22,23].
Adding the slack variables to the objective function can effectively solve the problem of
efficiency measures that contain pollution variables. The basic idea is as follows.

Suppose the number of decision units in a system is n, and each decision unit contains
three variables: input (X), desired output (Yg), and undesired decision output (Yb). Define
the matrix of X, Yg, and Yb as follows:

X = [x1, x2, x3, . . . , xn] ε Rm×n

Yg =
[
y

g
1 , y

g
2, y

g
3 , . . . , y

g
n

]
ε Rs1×n

Yb =
[
yb

1 , yb
2, yb

3 , . . . , yb
n

]
ε Rs2×n

Among them, X > 0, Yg ≥ 0, Yb ≥ 0 define the production possible set as

p = {(x, yg, yb)|x ≥ Xλ, yg
≤ Ygλ, yb

≥ Ybλ, λ ≥ 0}

The linear programming form of the SBM model is as follows:
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x0 = Xλ + s−1

y
g
0 = Ygλ − sg

yb
0 = Ybλ + sb

λ, s−1, sg, sb ≥ 0

In the above formula, 0 ≤ ρ* ≤ 1 and for s−1, sg, sb are strictly decreasing. The s
represents the slack variable. The s−1, sg, sb represent excessive input, insufficient expected
output, and excessive undesired output, respectively; λ represents the weight of each vari-
able. Objective function (ρ*) expresses the deviation of input and output from the optimal
state. The decision-making unit is the most effective only when there is no redundancy or
deficiency in input and output.

3.1.2. The Data of Green Innovation Efficiency

According to the suggestion of Yang Shuwang et al., this paper selects R&D talent full-
time equivalent and R&D internal funding expenditure as input variables [24]. Scientific
researchers and funding are the most direct guarantee of innovation input and output. In
terms of innovation output, the number of patent applications granted is more indicative of
the quality of innovation output than the number of patent applications accepted. The three
industrial wastes (industrial waste gas, wastewater emissions, and industrial solid waste
output) are important sources of environmental pollution. With the entropy method used
by Yi Ming et al., the three industrial wastes are synthesized into an environmental pollution
index to serve as non-desired outputs [1]. As a result, the input variables become two, and
the output variables are two, which meets the limitation of the number of indicators by
DEA method when the number of decision units is 11. The overall data were obtained from
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the China Statistical Yearbook (2005–2019), the China Statistical Yearbook of Science and
Technology (2005–2019), and the China Statistical Yearbook of Environment (2015–2019).

3.2. Empirical Model

The Tobit regression model is a restricted dependent variable regression model, first
proposed by James Tobin, and the Undesirable-SBM measures green innovation efficiency
at 0–1, which is truncated data. Tobit regression is more efficient and unbiased. The basic
model setup is as follows.

Y =

{
Y∗ = βX + μ(Y∗ > 0)
0 (Y∗ < 0)

In the above formula, Y* is the truncated dependent variable. Y is the value of green
innovation efficiency tendency. X is a vector of independent variables, β a vector of
parameters, and μ is a random interference term.

When Y* > 0, the Tobit model based on the impact of environmental regulation on the
productivity of green innovation is as follows.

GTFPi,t = βi + β2EREi,t + β3Xi,t + εi,t

The GTFPi,t represents the green innovation efficiency of each province of the Yangtze
River economy in different years, as measured by Undesirable-SBM. The ERE represents
government environmental regulation measures, and based on the previous analysis,
this paper selects government-mandatory environmental regulation (ERE1); government
financial subsidies for innovation (ERE2); and government environmental governance
(ERE3), respectively. The X represents other control variables that affect the efficiency of
green innovation, representing the random disturbance term.

3.3. Variable Selection and Source

Green innovation is a complex process in which multiple subjects and factors act
together [24]. With the help of previous scholars’ studies, this paper defines the following
important independent variables as a way to discover the impact of government regulation
on green production efficiency.

3.3.1. Government Regulation Variables (ERE)

Three main dimensions are chosen to measure the level of government environmental
regulation. The first is the level of government compulsory environmental regulation
(ERE1). In this paper, we choose to use the amount of emission fees collection as a proxy
variable for the level of compulsory government regulation as a percentage of government
revenue. The second is government innovation financial subsidies (ERE2) This paper
chooses the ratio of local government innovation subsidies to the scale of local fiscal ex-
penditures to measure this indicator. The third is government environmental governance
(ERE3). Drawing on the idea of Yang Shuwang et al., this paper selects government pollu-
tion control investment as a percentage of the scale of local government fiscal expenditure
to measure the intensity of government environmental governance investment [24].

3.3.2. Industrial Structure (Str)

In a general sense, regional green development relies on the tertiary industry rather
than the secondary industry. Ruiji Pun et al. and Weiqi Tang argue that the service industry
in China is ineffective in influencing green development, and the degree of ineffectiveness
is deepening [25,26]. This paper chooses the share of the value added from the tertiary
industry to the GDP as a proxy scalar of industrial structure so as to examine how exactly
the industrial structure affects the green production efficiency.
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3.3.3. The Degree of Market Openness (Open)

The opening to the outside world introduces advanced foreign technology and un-
dertakes international industrial transfer, and the relatively low strength of environmental
controls can also lead to the entry of international pollution, which brings a heavy environ-
mental burden while enhancing the level of innovation and development, especially for
the middle and upper reaches of the Yangtze River Economic Belt provinces [27]. Brunner-
meier, however, argues that the demand for green products and fierce competition in the
international market is conducive to the improvement of green production efficiency [28].
In this section, FDI to regional GDP ratio is chosen as an alternative indicator.

3.3.4. Maturity of Technology Market (Tech)

The more mature the technology market is, the more it is conducive to accelerating the
transformation of innovation results, activating the regional innovation atmosphere and
improving the overall regional innovation capacity [29]. The maturity of the technology
market is expressed using the turnover of the regional technology market.

3.3.5. Regional Factor Endowment (RFE)

Regional factor endowment lays the foundation for local green innovation develop-
ment, and Xiao Quan et al. (2021) argue that the richer the regional factor endowment,
the higher the level of local innovation development and the higher the level of green
production efficiency. This paper mainly uses the ratio of local fixed asset investment stock
to regional employees as a proxy variable for regional factor endowment.

The descriptive statistics for the variables and data are shown in Table 1.

Table 1. Descriptive statistics of variables.

Variables Name Variables Obs Mean Std

Green innovation efficiency GTFP 165 0.7112 0.228

Government regualtion
ERE1 165 0.0121 0.039
ERE2 165 0.0281 0.011
ERE3 165 0.0131 0.024

Industrial structure Str 165 0.5019 0.1395
The degree of market openness open 165 0.0651 0.046

Maturity of the technology market Tech 165 12.0981 4.099
Regional factor endowment RFE 165 89.0761 12.701

The data were mainly obtained from the overall data from the China Statistical Year-
book (2005–2019), the China Statistical Yearbook of Science and Technology (2005–2019),
and the China Statistical Yearbook of Environment (2005–2019). The data of 11 provinces
and cities in the Yangtze River Economic Zone from 2005 to 2019 were selected to verify
the impact of environmental regulation on the efficiency of green innovation. The results of
the analysis were obtained from Stata 14.0.

4. Empirical Results and Discussion

4.1. Basic Regression Results

The results of the Tobit regression analysis with green innovation efficiency as the
dependent variable, using the panel Tobit mixed-effects model, the panel Tobit fixed-effects
model, and the panel Tobit random-effects model, are shown in Table 2. The results of
the F-test significantly reject the assumption that the mixed-effects model is not different
from the fixed-effects model, and the empirical evidence of the panel Tobit fixed-effects
model should be accepted. The results of the Hausman test also significantly reject the
panel Tobit random-effects model. Therefore, the panel Tobit fixed-effects model is selected
in the empirical analysis section to analyze the effect of environmental regulation on the
green innovation effect in the Yangtze River Economic Belt.
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Table 2. Baseline regression results of environmental regulation and green innovation efficiency.

Explanation Variables Panel Tobit Fixed-Effects Model

ERE1
0.0169 ***

(4.098)

ERE2
0.0189 **
(2.402)

ERE3
−0.0207 ***

(−3.098)

Str
0.0197
(1.201)

0.0201
(1.191)

0.0196
(1.313)

open
2.911 **
(2.402)

2.981 ***
(3.107)

3.092 ***
(3.215)

Tech
0.0012 ***

(3.091)
0.0009 ***

(3.129)
0.0015 ***

(2.764)

RFE
0.0233 ***

(5.019)
0.0216 ***

(3.201)
0.0219 ***

(4.019)
Note: (1) The numbers in brackets are the t statistics corresponding to the regression coefficient; ***, ** indicate
they have passed the significance test at the 1%, 5% confidence levels, respectively, with the same interpretations
below. (2) The empirical results of the panel Tobit random-effects model and panel Tobit mixed effects model are
not reported due to space limitation.

According to the above table, firstly, there is a positive relationship between the cost
of emissions (ERE1) and green innovation, which also indicates that the government’s use
of sewage charges to regulate the environment is conducive to improving the efficiency
of local green production. This is because the government’s sewage charges raise the
production costs of polluting firms and reduce their production profits. In this context,
enterprises are more willing to change their innovative activities to reduce the amount
of emissions, reduce the scale of pollution emissions, and reduce pollution costs, thereby
gaining a competitive advantage in the market and thus improving green production
efficiency. Second, the government’s science and technology innovation input-based (ERE2)
environmental regulation is also conducive to enhancing green production efficiency. This
shows that, at this stage, the positive impact of government innovation investment on
enterprises’ green production efficiency is greater than the negative impact. Additionally,
government investment in environmental science and technology R&D helps alleviate
enterprises’ shortage of R&D funds, reduce R&D risks, and thus improve green production
efficiency. The scale of the crowding-out effect of enterprises’ own innovation input brought
by the government’s science and technology innovation input is not yet large enough to
affect the overall green production efficiency enhancement. Finally, government environ-
mental governance inputs (ERE3), on the contrary, are not conducive to the improvement of
green production efficiency. This is because government environmental governance inputs
lead to higher environmental governance costs, which inhibit other government inputs,
especially government investments in R&D, which is not conducive to the improvement of
green production efficiency. This partly proves the existence of Porter’s hypothesis.

For the other control variables, the direction and sign of the effects of all control
variables are as expected, except that there is no significant correlation between indus-
trial structure (Str) and green production efficiency. First, the degree of openness to the
outside world (open) contributes to green production efficiency. This is also consistent
with Brunnermeier’s study, where the introduction of regional foreign investment helps
to enhance local innovation competition and improve the level of local science and tech-
nology innovation [28]. Second, the maturity of the technology market (Tech) helps to
enhance local green production efficiency. A well-developed technology transfer market
helps establish a good innovation R&D atmosphere, which in turn helps accelerate the
innovation results into the practical application process, thus promoting green innovation
efficiency. Third, regional factor endowment (RFE) helps to enhance local green production
efficiency. This is the same as the findings of Xiao Quan et al., mainly because the higher
the regional factor endowment and the richer the resources held by enterprises, the higher
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the green production efficiency improvement brought by innovation [30]. Finally, there
is no significant correlation between industrial structure and green production efficiency.
The possible reason for this is that there is currently a non-green development trend in the
tertiary industry in the Yangtze River Economic Zone, which means that even if the tertiary
industry accounts for a higher share, it does not translate into green production efficiency
improvement [25].

4.2. Inflection Point Effect of Environmental Regulation on Green Production Efficiency

The current research literature has found that the impact of environmental regula-
tion on green innovation efficiency is not a unidirectional impact, but there is an obvious
inflection point when certain conditions are reached [24]; that is, the impact of environ-
mental regulation on green production efficiency can vary significantly with the degree
of regulation, and the direction of its impact changes. In order to verify the existence
of this influence mechanism, this section introduces three different quadratic terms of
environmental regulation variables and continues to use the panel Tobit fixed-effects model
to estimate the Tobit model based on the impact of environmental regulation on green
innovation productivity as follows (when truncating the dependent variable GTFP > 0).

GTFPi,t = βi + β2EREi,t + β3ERE2
i,t + β4Xi,t + εi,t

The specific results are shown in Table 3. It can be found that the sign before the
quadratic term of ERE3 changes. The sign of the first term is negative, but the sign before
the second term is positive. The result shows that environmental regulation by means of
environmental fines may have an inverted U-shaped impact on green innovation efficiency,
which also confirms the Porter hypothesis. This also proves that the Porter Hypothesis
exists in the Yangtze River Economic Belt. In the short-term environmental pollution control
is not conducive to the improvement of green production efficiency of enterprises; this
is because short-term environmental pollution control raises the cost of environmental
management and increases the tax burden on enterprises, which is not conducive to the
competitive advantage of enterprises in the market. However, in the long run, this means it
is still conducive to the improvement of green production efficiency, probably because the
“compensation effect” brought by the improvement of the environment and the increase
in innovation output covers the “cost effect”, allowing enterprises to obtain additional
economic benefits. This is conducive to the improvement of green innovation efficiency. In
contrast, no change is found in the sign of the quadratic terms of ERE1 and ERE2, which
indicates no inflection point of green innovation subsidies and environmental management
inputs on green innovation productivity in the region during the sample period.

4.3. The Impact of Environmental Regulation on the Heterogeneity of Green Innovation
Production Efficiency

Are there heterogeneous effects of inter-regional differences? In order to verify whether
heterogeneity exists, this study divides the Yangtze River economic belt into three categories
according to the criteria of “upstream, midstream and downstream”: upstream provinces
include Chongqing, Sichuan, Guizhou, and Yunnan; midstream provinces are Jiangxi,
Hubei, and Hunan; downstream provinces are Shanghai, Jiangsu, Zhejiang, and Anhui.
The panel Tobit fixed-effects model continues to be used for the empirical estimation of the
existence of the effect of environmental regulation on the heterogeneity of green innovation
production efficiency. The specific results are shown in Table 4.

According to the results shown in Table 4, the impact of environmental regulations
on green innovation productivity in the upstream, midstream, and downstream provinces
remains similar to the overall empirical results, controlling for other variables. First, the
positive relationship between emission costs (ERE1) and green innovation is still present.
Still, significant differences in intensity emerge, with downstream provinces having the
largest situation of emission costs on green innovation efficiency, followed by midstream
provinces and the smallest in the west. Secondly, government science and technology
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innovation input-based (ERE2) environmental regulation is also beneficial to enhance green
production efficiency. Moreover, the intensity of the impact appears to be significantly dif-
ferent, with government science and technology support in upstream provinces producing
the largest effect on green innovation efficiency, followed by midstream provinces and
the smallest in the west. Finally, there is still a negative correlation between government
environmental governance inputs (ERE3) and green innovation efficiency. Additionally,
there are significant differences in the degree of impact, with the upstream provinces having
the greatest impact and the downstream provinces having the least.

Table 3. Inflection point effect of environmental regulation on green production efficiency.

Explanation Variables Panel Tobit Fixed-Effects Model

ERE1
0.0138 ***

(4.098)

ERE2
0.0215 **
(2.116)

ERE3
−0.0214 ***

(−3.401)

ERE12 0.0141 ***
(3.701)

ERE22 0.0191 ***
(3.064)

ERE32 0.0221 ***
(3.081)

Other variables YES YES YES

Constant
0.0871 *
(2.169)

0.7601
(1.6319)

−0.193 *
(−1.703)

Note:(1) The numbers in brackets are the t statistics corresponding to the regression coefficient; ***, ** and *
indicate that they have passed the significance test at the 1%, 5% and 10% confidence levels, respectively, with the
same interpretations below. (2) ERE12, ERE22, ERE32 represent the squares of ERE1, ERE2, ERE3 respectively.

Table 4. Inflection point effect of environmental regulation on green production efficiency.

Explanation Variables
Panel Tobit Fixed-Effects Model

Upstream Midstream Downstream

ERE1
0.0106 ***

(3.112)
0.0127 **
(2.237)

0.0203 ***
(4.103)

ERE2
0.0112 **
(2.039)

0.0176 ***
(3.149)

0.0204 ***
(2.971)

ERE3
−0.0304 ***

(−2.411)
−0.0181 **
(−2.364)

−0.0135 ***
(−3.429)

Other variables YES YES YES
Note: (1) The numbers in brackets are the t statistics corresponding to the regression coefficient; *** and ** indicate
that they have passed the significance test at the 1% and 5% confidence levels, respectively, with the same
interpretations below. (2) Regression equation variables for all variables were not included in the table due to
space limitations. The three different environmental regulation variables were included in Equation (3) separately
for the panel Tobit fixed-effects model, and the results are summarized in the table.

There are two possible reasons for the heterogeneous impact results: first, there are
differences in the degree of perfection of relevant systems in different provinces. Compared
with upstream and midstream provinces, the degree of economic development, green
innovation resources, and market mechanisms is sounder in downstream provinces, so it is
easier for enterprises in downstream provinces to obtain more advanced green production
technologies. Moreover, due to the sound market and public management mechanisms,
enterprises in downstream provinces have higher pollution costs and stronger regulation.
This leads enterprises to choose cleaner but more efficient green production technologies,
obtaining higher economic returns. Second, different provinces are at different stages of
economic development. Compared with the middle and upper reaches of the provinces, the
downstream provinces have already moved past the stage of extensive pollution treatment,
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and there is not much pressure on pollution management. In contrast, the middle and
upstream provinces are under very high pressure for pollution treatment and environmental
protection, which requires a lot of investment in environmental pollution treatment, which
crowds out other government funds for improving green production efficiency.

5. Discussion

Research on the relationship between environmental regulation and green innovation
efficiency has become an important research topic. However, the current related research
also has two certain shortcomings. In particular, there are research limitations in how to
accurately measure green innovation efficiency and the impact of different environmental
regulations on green innovation efficiency.

5.1. Research Implications

This study addresses these issues in an attempt to understand the relationship between
the different environmental regulations and green innovation efficiency. To this end, two
main contributions are made in terms of research implications.

First, this study addresses the measurement problem of green innovation efficiency by
using the SBM-DEA method. The concept of green innovation efficiency involves reducing
the use of natural resources, reducing the emissions of pollutants into the environment
and reducing the amount of waste generated. Traditional DEA methods cannot solve the
slackness problem caused by the unintended output. This study addresses the slackness
problem by using the SBM-DEA method. The data using the SBM-DEA method show that
the higher the level of production technology, the higher the efficiency of green innovation,
which is also in line with the connotation of high-quality development in the general sense.

Second, this study expands the conceptual scope of environmental regulation, and
empirical research methods are used to verify the impact of different environmental regu-
lations on the efficiency of green innovation, as well as the heterogeneity of this impact.
Environmental regulations cannot be simply defined as direct government enforcement of
environmental regulation laws. More and more indirect environmental regulatory mea-
sures, such as financial subsidies to companies that adopt clean technologies, are also being
adopted by the government. Direct or indirect environmental regulations have different
logical mechanisms for the impact of green innovation efficiency. When environmental com-
pulsory and government financial subsidies are used as proxy indicators of environmental
regulation, government environmental regulation is conducive to improving green inno-
vation efficiency. Conversely, the relationship between government regulation and green
innovation efficiency becomes negative when the government environmental investment
variable is used. The subsequent empirical results show that the impact of environmental
regulation on the efficiency of green innovation is not linearly related but presents an
obvious “U” shape. Further empirical results show that the relationship has obvious spatial
heterogeneity, which shows that environmental regulation in downstream provinces and
cities has a greater positive impact on green production efficiency. Relatively, the degree
of positive impact in the middle and upper reaches of the province is small. Previous
studies have focused more on analyzing the impact of a single environmental regulation,
which may not be conducive to grasping the overall impact of environmental regulation on
green innovation efficiency. This research extends the literature on the relationship between
environmental regulation and green innovation efficiency in empirical insights.

5.2. Practical Implications

In terms of practical relevance, the province and city governments, which lie in the
Yangtze River Economic Belt, may find this research useful in two parts. First, in the
short term, governments could adopt compulsory environmental regulation and financial
subsidies to improve local green innovation efficiency. First, it can reduce the R&D risks
associated with enterprises’ green innovation development and enhance their innovation
enthusiasm. Second, the government’s financial subsidies can also play the role of leading
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relevant enterprises to adopt more green innovation technologies, which will help to im-
prove local green innovation efficiency. Third, this can expand the intensity and quality of
government investment in environmental governance to enhance the efficiency of green
innovation in the long term. It can increase the intensity of environmental governance
investment, strive to cross the influence inflection point, and put the government’s environ-
mental governance investment into enhancing the efficiency of green innovation. It can also
improve the government’s environmental governance input towards quality. The quality
of the government’s environmental governance investment can be adjusted to ensure that
each project, especially major projects, has a reasonable proportion of ex-ante protection,
ex-post control, and governance subjects to improve the efficiency of energy-saving and
environmental protection spending. It also needs to strengthen supervision to enhance the
efficiency of using environmental protection funds.

5.3. Limitations and Future Research

As with any research, the present study is constrained by certain limitations [31,32].
This research also has some limitations. First, this research only discusses the mechanism of
the impact of different environmental regulations on green production efficiency through
theoretical deduction, but it does not verify these mechanisms through empirical methods.
In future studies, we will introduce micro-panel data at the enterprise level located in the
Yangtze River Economic Belt to empirically verify the internal mechanism of the impact
of environmental regulations on the efficiency of green innovation. Second, we found
evidence that the impact of environmental regulations on the efficiency of green innovation
has significant regional heterogeneity. However, we have only given possible reasons for
the heterogeneous impact of environmental regulations on green innovation efficiency.
The above reasons have not been confirmed by empirical work. In future studies, we will
combine micro-enterprise data and macro-provincial data and use the panel fixed-effect
empirical model to find the reasons for the heterogeneity of the impact of environmental
regulations on green innovation efficiency.

6. Conclusions

Based on the panel data of 11 provinces and cities in the Yangtze River Economic
Belt from 2005 to 2018, this paper uses the SBM-DEA efficiency model with undesired
output to measure the green innovation efficiency of the Yangtze River Economic Belt.
It used the panel Tobit empirical analysis model to quantitatively analyze the impact of
three different forms of government environmental regulations on the efficiency of green
innovation. The research results are as follows. (1) The overall results show that the impact
of different environmental regulation instruments on the green innovation productivity
of the study sample is not consistent, and the government compulsory environmental
regulation measures and government financial subsidies for technological innovation are
conducive to the improvement of its green innovation productivity, but the government
environmental pollution input is not conducive to the improvement of this indicator.
(2) There is an inflection point for the impact of environmental pollution control measures
on green innovation productivity, and when this inflection point is exceeded, environmental
pollution control measures will improve green innovation efficiency. (3) There is significant
regional heterogeneity in the impact of environmental regulation on green innovation
efficiency. This heterogeneity is mainly manifested by the fact that different environmental
regulation instruments have a greater impact on downstream provinces, and the different
degrees of institutional perfection and different economic development stages may be the
reasons for this heterogeneity.
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3. Wojdalski, J.; Krajnik, M.; Borowski, P.F.; Dróżdż, B.; Kupczyk, A. Energy and water efficiency in the gelatine production plant.

AIMS Geosci. 2020, 6, 491–503. [CrossRef]
4. Jaffe, A.B.; Palmer, K. Environmental regulation and innovation: A panel data study. Rev. Econ. Stat. 1997, 79, 610–619. [CrossRef]
5. Dean, T.J.; Brown, R.L. Pollution regulation as a barrier to new firm entry: Initial evidence and implications for future research.

Acad. Manag. J. 1995, 38.1, 288–303.
6. Deng, F.; Chen, C. R&D Investment Intensity and Green Innovation Efficiency in China—A Threshold Study Based on Environ-

mental Regulation. Ind. Technol. Econ. 2020, 39, 30–36.
7. Zang, C.; Zhang, H. Spatial differences in the technological innovation effects of environmental regulations—An empirical

analysis based on panel data in China from 2000 to 2013. Macroeconomics 2015, 204, 72–83.
8. Jiang, F.; Ji, Y.; Bai, J. The relationship between the intensity of environmental regulations and the technological progress of

industrial production—An empirical study based on threshold regression. Mod. Econ. Res. 2014, 11, 39–43.
9. Li, L.; Tao, F. Selection of the optimal environmental regulation intensity for China’s manufacturing industry—Based on the

perspective of green innovation efficiency. China Ind. Econ. 2012, 5, 70–82.
10. Li, Y.; Dang, X.; Han, X.; Song, W.F. Heterogeneous effects of environmental regulations on the long- and short-term effects of

technological innovation: A two-stage analysis based on a value chain perspective. Stud. Sci. Sci. 2014, 32, 937–949.
11. Lanjouw, J.O.; Mody, A. Innovation and the international diffusion of environmentally responsive technology. Res. Policy 1996,

25, 549–571. [CrossRef]
12. Porter, M. America’s Green Strategy. Sci. Am. 1991, 264, 168. [CrossRef]
13. Scherer, F.M.; Harhoff, D. Technology policy for a world of skew-distributed outcomes. Res. Policy 2000, 29, 559–566. [CrossRef]
14. Han, J. Study on the efficiency of regional green innovation in China. Res. Financ. Econ. 2012, 11, 130–137.
15. Han, X.F.; Hui, N.; Song, W.F. Can informatization improve the efficiency of technological innovation in China’s industrial sector.

China Ind. Econ. 2014, 70–82.
16. Gollop, F.M.; Roberts, M.J. Environmental regulations and productivity growth: The case of fossil-fueled electric power generation.

J. Political Econ. 1983, 91, 654–674. [CrossRef]
17. Gray, W.B. The cost of regulation: OSHA, EPA and the productivity slowdown. Am. Econ. Rev. 1987, 77, 998–1006.
18. Li, D.Q.; Zhong, C.L.; Hu, J.W. Environmental regulation, government support and efficiency of green technology innovation—

An empirical study based on industrial enterprises above the scale from 2009–2017. J. Jianghan Univ. (Soc. Sci. Ed.) 2020,
206, 39–50+126.

19. Sun, X.; Guo, X.; Wang, Y. Government subsidies, ownership nature and firms’ R&D decisions. J. Manag. Sci. 2017, 20, 18–31.
20. Yi, M.; Li, G.; Peng, J.C.; Chen, W.L.; Man, X. Study on the Temporal and Spatial Differentiation Characteristics of Green Total

Factor Productivity in the Yangtze River Economic Belt. J. Manag. World 2018, 6, 178–179.
21. Borowski, P.F. Adaptation strategy on regulated markets of power companies in Poland. Energy Environ. 2019, 30, 3–26. [CrossRef]
22. Tone, K.; Tsutsui, M. Network DEA: A slacks-based measure approach. Eur. J. Oper. Res. 2009, 197, 243–252. [CrossRef]
23. Tone, K. A slacks-based measure of efficiency in data envelopment analysis. Eur. J. Oper. Res. 2001, 103, 498–509. [CrossRef]
24. Yang, S.; Wu, T.; Li, Z. Study on the spatial and temporal variation of green innovation efficiency in Yangtze River Economic Zone

and the influencing factors. Macroeconomics 2018, 6, 107–117.
25. Pang, R.-C.; Wang, L. Is service industry development green?—Based on Total Factor Efficiency Analysis of Service Industry

Environment. Ind. Econ. Res. 2016, 18–28.
26. Tang, W.; Wu, L.; Qian, H. From “pollution paradise” to green growth—A study on the regulation and control mechanism of

inter-regional energy-consuming industry transfer. Econ. Res. J. 2016, 51, 58–70.
27. Sun, J.; Liu, W.G.; Zhou, Y.D. China’s openness to the outside world, industrial structure and green economic growth: An

empirical test based on inter-provincial panel data. J. Manag. World 2014, 172–173.

19



Sustainability 2022, 14, 1827

28. Brunnermeier, S.B.; Cohen, M.A. Determinants of environmental innovation in US manufacturing industries. J. Environ. Econ.

Manag. 2003, 45, 278–293. [CrossRef]
29. Cao, X.; Yu, J. A study on regional innovation efficiency in China from a green and low-carbon perspective. China Popul. Resour.

Environ. 2015, 25, 10–19.
30. Xiao, Q.; Zhao, L. Heterogeneous environmental regulations, FDI and the efficiency of green technology innovation in China.

Mod. Econ. Res. 2020, 4, 29–40.
31. Kristoffersen, E.; Mikalef, P.; Blomsma, F.; Li, J. The Effects of Business Analytics Capability on Circular Economy Implementation,

Resource Orchestration, Capability and Firm Performance. Int. J. Prod. Econ. 2021, 12, 108–205. [CrossRef]
32. Borowski, P.F. Innovation strategy on the example of companies using bamboo. J. Innov. Entrep. 2020, 10, 1–17. [CrossRef]

[PubMed]

20



Citation: Lin, C.; Zhai, H.; Zhao, Y.

Industrial Poverty Alleviation,

Digital Innovation and Regional

Economically Sustainable Growth:

Empirical Evidence Based on Local

State-Owned Enterprises in China.

Sustainability 2022, 14, 15571.

https://doi.org/10.3390/su142315571

Academic Editors: Jeoung Yul Lee,

Dilek Zamantili Nayir

and Charles Chen

Received: 16 October 2022

Accepted: 19 November 2022

Published: 23 November 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

Industrial Poverty Alleviation, Digital Innovation and Regional
Economically Sustainable Growth: Empirical Evidence Based
on Local State-Owned Enterprises in China

Chuan Lin, Haomiao Zhai * and Yanqiu Zhao

Research Center for International Business and Economy, Sichuan International Studies University,
Chongqing 400013, China
* Correspondence: zhaihaomiao@sisu.edu.cn

Abstract: This paper takes the industrial poverty alleviation of local state-owned enterprises in China
as the research object, and takes the local state-owned enterprises listed in Shanghai and Shenzhen A
shares in China from 2016 to 2020 as the sample to empirically test the impact of industrial poverty
alleviation on the sustainable economic growth of the region and consider the regulatory effect of
digital innovation. This study found that China’s local industrial poverty reduction behavior in
state-owned enterprises can effectively promote regional economic growth. Moreover, the digital
innovation produced a regulating effect; that is, if enterprises carry out digital innovation and
have a higher degree of digital innovation, their industrial poverty alleviation behavior will have
a stronger role in promoting regional economic growth. This conclusion still holds even after
controlling for factors of robustness and endogeneity. In addition, the study of influence mechanisms
found that the proportion of primary industry in GDP was the mediating effect of industrial poverty
alleviation on regional economic growth, and the proportion of primary industry in GDP had a partial
mediating effect. Further heterogeneous group testing shows that the impact of industrial poverty
alleviation on regional economically sustainable growth is more obvious in agriculture-related,
local state-owned enterprises; non-high-tech, local state-owned enterprises; and local state-owned
enterprises with subsequent poverty alleviation plans. The empirical evidence in this paper verifies
the role of local state-owned enterprises’ participation in industrial poverty alleviation in promoting
regional economic growth. It is a useful supplement to the research literature on the economic
consequences of Chinese enterprises’ participation in targeted poverty alleviation, which helps to
better understand such a phenomenon and also provides a powerful explanation for China’s poverty
alleviation achievements.

Keywords: industrial poverty alleviation; regional economic sustainable growth; digital innovation;
local state-owned enterprises in China

1. Introduction

Poverty alleviation is a great practice carried out by the Chinese government to target
poor areas and poor people in the long term. It is an organic embodiment of China’s
‘common prosperity’ ideal, and an important component of China’s high-quality economic
development [1,2]. On 13 November 2013, General Secretary Xi put forward the idea
of ‘targeted poverty alleviation’ for the first time, pointing out that poverty alleviation
work should be ‘practical and realistic, tailored to local conditions, guided by categories,
and targeted’. On 23 November 2015, the Central Committee of the Communist Party
of China (CPC) and the Central People’s Government of the People’s Republic of China
jointly issued the Decision on Winning the Battle against Poverty, which further clarified
China’s policy measures for implementing targeted poverty alleviation and accelerating
poverty alleviation in the coming period of time. Subsequently, various parts of China,
its provinces and cities have also issued policy documents and implementation plans for
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poverty alleviation, so as to cement poverty alleviation as important work from top to
bottom and from inside to outside. With interaction and coordination in poverty alle-
viation policies from governments at all levels, China has gradually formed a poverty
alleviation and development policy system with socialist characteristics, presenting an
overall pattern of large-scale poverty alleviation, and making remarkable achievements
in poverty reduction [3]. According to the World Bank’s international poverty standard
of $1.90 per person per day, more than 800 million poor people in China have been lifted
out of poverty, accounting for about two thirds of the world’s total population benefiting
from poverty reduction [4]. By the end of 2015, there were 55.75 million poor people in
832 poverty-stricken counties in China. The number of people living in poverty and the
incidence of poverty in China have been reduced year by year (see Figure 1). By 2020, all the
rural poor living under the current standards will be lifted out of poverty, and the poverty
reduction target set by the United Nations 2030 Agenda for Sustainable Development will
be fulfilled 10 years ahead of schedule. This is also an organic reflection of the effect of the
poverty alleviation policies of the Chinese government [5].

Figure 1. China’s rural poverty under the poverty standard in 2010.

In the first stage of the Chinese government’s poverty alleviation, the income of poor
residents is mainly increased through transfer payments, expenditure reduction, etc., such
as increasing financial support for poor households, increasing the reimbursement rate of
rural medical insurance, and exempting various insurance premiums. In the second stage,
the Chinese government carried out targeted poverty alleviation mainly by improving the
endogenous power of poor areas, via methods such as relocation, employment poverty
alleviation, industrial poverty alleviation, photovoltaic poverty alleviation, tourism poverty
alleviation, and e-commerce poverty alleviation, among which industrial poverty allevia-
tion not only promoted the transformation of economic and industrial structures of poor
areas in China, but also brought more employment opportunities for residents in poor areas;
it also improved infrastructure construction in poor areas [6]. Enterprises are important
participants in industrial poverty alleviation, helping poor areas realize the transformation
from resource advantages to industrial advantages and economic advantages, as well as
being the most active subjects to strengthen the awareness of poverty and stimulate the
endogenous power of poverty alleviation in poor areas. They can also make up for the
lack of financial funds invested by the government to fight poverty, so as to promote the
sustainable development of the economy in poor areas [7]. Among Chinese enterprises in-
volved in industrial poverty alleviation, Chinese state-owned enterprises have always been
the main force in the fight against poverty because of their economic, political and social
responsibilities for China’ economic and social development. By virtue of their advantages
in capital, talent, technology, market, etc., SOEs fully tap the resource endowments of poor
areas and regard the poor as an important link in the enterprise value chain, thus effectively
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promoting the benign development of industries and economies in poor areas [8]. During
2016–2020, China’s central state-owned enterprises helped 221 poverty-stricken counties lift
themselves out of poverty, invested more than 98 billion yuan in total, and built more than
8000 industrial poverty alleviation projects in poverty-stricken areas, driving investment
totaling 14.7 billion yuan, and helping 104,400 laborers in poverty-stricken areas achieve
transfer employment. Compared with China’s central state-owned enterprises, China’s
local state-owned enterprises have more initiative and enthusiasm to participate in poverty
alleviation. On the one hand, local state-owned enterprises have a better understanding
of the economic situation, industrial situation and the situations of poor areas, and can
rely on their own resource advantages and professional expertise to develop targeted
poverty alleviation strategies more ‘according to local conditions’. On the other hand, by
participating in targeted poverty alleviation, local state-owned enterprises can drive their
regions to overcome poverty and improve regional economic development, which is not
only an important responsibility by which local state-owned enterprises fulfill their social
responsibilities, but also can feed back the sustainable development of local state-owned
enterprises. Therefore, it has important theoretical and practical significance to study the
participation of local state-owned enterprises in poverty alleviation, effectively explore
the mechanism and path of local state-owned enterprises in China to promote regional
economic growth through industrial poverty alleviation, and provide empirical evidence
for industrial poverty alleviation of local state-owned enterprises in China. China has ac-
tively promoted anti-poverty measures in recent years, and its achievements in anti-poverty
action also provide a good realistic scenario for this study.

Numerous studies have explored the relationship between poverty reduction and
economic growth. Some of them have found a negative correlation between poverty
reduction and economic growth, and this negative relationship originates from numerous
channels. For example, poor individuals have limited access to financial markets, which
seals them off from potentially profitable investment opportunities, and they often suffer
from poor health which affects their productivity; in turn, poor regions and countries have
fewer individuals capable of adopting, managing and generating new technologies, they
lack infrastructure and face much higher transaction costs [9–11]. In contrast, applying
macroeconomic analysis to the linkages between poverty reduction and growth, some
recent studies have provided evidence that interventions directly tackling the initial level
of poverty could be beneficial in accelerating subsequent growth and making growth
more effective in reducing poverty [12–14]. With international evidence, it is proven that
faster poverty reduction is linked to faster growth in the entire developing world during
1981–2018 [15]. It can be seen that current literature ignores the important role of local
state-owned enterprises, which are vital in the Chinese economy. Thus, this paper attempts
to investigate the behavior of poverty reduction in local state-owned enterprises and its
impact on economic growth. Meanwhile, as the world is entering a new era of digital
economy, the impact of digital technology has also been ignored.

Digital economy has become a new driving force and engine for current global eco-
nomic development [16,17]. In recent years, the Chinese government has actively promoted
the development of the digital economy. By promoting the application of the Internet,
big data, blockchain, artificial intelligence and other technologies in the real economy,
enterprises are encouraged to actively start digital innovation, so as to realize the digital
dividend of the development of the real economy and enterprises [18]. Through digital in-
novation, enterprises apply digital technology to product updates and iteration, marketing
strategy innovation, production mode upgrade and business scope remodeling, manage-
ment system change and organizational structure innovation, so as to realize leapfrog
development and sustainable development of the enterprises. Similarly, digital innovation
has also changed the original ecological chain and value chain of the industry in which
the enterprise is located. It has not only changed the original boundary of the industry,
but also brought new industrial participants to raise the level of competition within the
industry, thus breaking the original industrial balance, continuing to drive the innovation
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and evolution of the business model within the industry, and promoting advancements
in the industrial value chain. According to the survey data conducted by China Ai Media
Consulting Company, in 2021, more than 80% of Chinese enterprise users used digital
systems in their production, operation and management (see Figure 2).

Figure 2. Usage of digital system for Chinese enterprise users in 2021.

Digital innovation is also widely used in the poverty alleviation work of the Chinese
government. On the one hand, the digital village is an important path for the continuous
integration and development of digital innovation and China’s agricultural and rural areas,
as well as an important means for China to achieve rural modernization and win the battle
against poverty. Since 2018, the Chinese government has vigorously promoted digital
agriculture (see Figure 3) through a number of policies, increased the application of digital
technology in the primary industry, determined the ideas, requirements and tasks of digital
rural construction, and strengthened the construction of rural digital infrastructure. In
2020, China will build 13,700 4G base stations in poverty-stricken areas, with an optical
fiber coverage of more than 95%. The total amount of network retail in poverty-stricken
areas will exceed 300 billion yuan. Furthermore, 5G technology and the Internet of Things
have also begun to spread in poverty-stricken areas, and the penetration rate of digital
economy in the primary industry will reach 8.9% [19]. On the other hand, digital innovation
is also an important starting point for Chinese enterprises to participate in industrial
poverty alleviation. Through digital innovation, enterprises use satellite remote sensing,
the Internet of Things, artificial intelligence and other digital technologies to promote
agricultural standardized production, improve the allocation of industrial resources in
poverty relief areas, and effectively open up the agricultural production and operation
systems in poor areas, so as to reshape the industrial ecosystem in such areas and promote
the high-quality development of industries in them [20]. In addition, digital innovation can
also reduce the degree of information asymmetry between farmers in poor areas and the
market, and provide more market opportunities for industries in poor areas by promoting
rural e-commerce, live broadcast e-commerce and other digital marketing models [14].

Therefore, this paper takes Chinese local state-owned enterprises’ participation in
industrial poverty alleviation as the research object, empirically tests the impact of enter-
prises’ industrial poverty alleviation behavior on the sustainable economic development of
poverty-stricken areas, and considers the mediating effect of digital innovation. Compared
with the existing literature, the marginal contribution of this paper is reflected as follows:
first, this paper expands the research object of the effect of different targeted poverty
alleviation models on Chinese enterprises. The existing studies on Chinese enterprises’
participation in targeted poverty alleviation mostly focus on their behavior in targeted
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poverty alleviation, and rarely distinguish the differences in participation modes in the
process of targeted poverty alleviation. In addition, international evidence shows that
subsidiaries of multinational companies (MNC) pay, on average, higher wages than local
companies [21]; in developing countries, MNC subsidiaries have strong links backwards
and forwards with domestic companies, including small and medium-sized ones, which
favors employment and poverty reduction [22]. More specifically, the Multinational En-
terprises of the United States (US-MNE) have a significant effect on poverty reduction of
in a group of 18 developing countries [23]. This paper focuses on the industrial poverty
alleviation behavior of Chinese enterprises and focuses on different models of targeted
poverty alleviation, which is conducive to a clearer understanding of the effects of targeted
poverty alleviation among Chinese enterprises. In addition, this paper discusses the impact
of industrial poverty alleviation by Chinese enterprises on regional economic sustainable
growth, which is also a useful supplement to the research on the economic consequences
of targeted poverty alleviation by Chinese enterprises. Second, this paper complements
the research on the mechanism of digital innovation in the targeted poverty alleviation
process of Chinese enterprises. Although the existing literature has analyzed the promoting
role of the development of the digital economy in China’s rural economy, it has not paid
attention to the mechanism and path of promoting the sustainable development of the re-
gional economy by enterprises using their own digital innovation in the process of targeted
poverty alleviation. Therefore, the study of this paper is conducive to a clearer explanation
of how Chinese enterprises can effectively promote regional economic growth in the pro-
cess of industrial poverty alleviation. Thirdly, this paper enriches the research literature
on the participation of local state-owned enterprises in targeted poverty alleviation in
China. The existing literature discusses the targeted poverty alleviation behavior of China’s
state-owned enterprises, but ignores the reality that local state-owned enterprises should
become the main force of targeted poverty alleviation of China’s state-owned enterprises
due to their better understanding of the regional economic development, industrial devel-
opment and the actual situation of poor areas. Therefore, this paper, taking Chinese local
state-owned enterprises as samples, not only enriches the literature on targeted poverty
alleviation in Chinese state-owned enterprises, but also has important practical guiding
significance for Chinese local state-owned enterprises to further actively participate in
rural revitalization.

Figure 3. Development course of digital rural construction in China.

2. Theoretical Analysis and Research Hypothesis

2.1. Industrial Poverty Alleviation and Regional Economic Sustainable Growth

The participation of Chinese local state-owned enterprises in industrial poverty al-
leviation originates from the policy promotion and policy coordination of the Chinese
government and local governments. The government has effectively stimulated the enthu-
siasm and initiative of local state-owned enterprises to participate in poverty alleviation
through the supply, regulations, subsidies, support, etc. of relevant policies, and has also
established a policy system for enterprises to participate in industrial poverty alleviation
through systematic design, so as to provide support for industrial poverty alleviation and
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sustainable development in China’s poor areas in the form of policy supply [24]. As one of
the multiple kinds of entities involved in poverty alleviation, local state-owned enterprises
can effectively marshal the elemental resources of local economic development, achieve
the integration of different resources, promote market competition in poverty alleviation
areas, and promote the upgrading of industries in these areas, such as by promoting the
‘complementary chain’ of the industrial chain, strengthening the brand construction of
regional industries, and improving the service system of the whole industrial chain to
promote the construction of the industrialization joint system [25]. This means that the
participation of local state-owned enterprises in industrial poverty alleviation can help
local poor households gain benefits by participating in industries, so as to improve the
self-development ability of poor households. Furthermore, local state-owned enterprises
can also help local governments achieve the goals of economic development planning by
meeting the needs of local governments, so as to promote the social and economic devel-
opment of the region. Following current literature [26], this paper describes the impact
mechanism of industrial poverty alleviation by local state-owned enterprises on regional
economic growth as Figure 4.

Figure 4. Industrial poverty alleviation mechanism of local state-owned enterprises in China.

From Figure 4, industrial poverty alleviation is a process in which local state-owned
enterprises, by combining different actors (Government and Poor residents), allocate
production factors according to the motives of these actors, so as to work together to
build a poverty alleviation path. This is a process in which the links are complementary
and integrated.

Directly speaking, the participation of local state-owned enterprises in industrial
poverty alleviation can increase the income of poor residents, thus driving the economic
growth of the region [15,27,28]. In the process of industrial poverty alleviation, local state-
owned enterprises will formulate appropriate industrial poverty alleviation strategies for
poor residents according to their poverty characteristics, development characteristics and
industrial characteristics of agricultural production, so as to not only enable poor residents
to obtain direct income, but also to drive and help them build corresponding industrial
bases, and ensure the sustainability of poverty alleviation [22,23]. In addition, local state-
owned enterprises will send staff to poor areas to help poor residents obtain more external
resources, help them choose appropriate industrial projects and development forms based
on their understanding of the actual situation of the poor, and mobilize the people in poor
areas to actively participate in the work of industrial poverty alleviation and development,
so as to drive the sustainable economic development of poor areas [29].
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Indirectly, local state-owned enterprises have driven the industrial development of
the regions through industrial poverty alleviation, meeting the industrial development
needs of the local government, and can also drive the economic development level of the
region. Local governments in China have a strong demand for industrial development,
especially in the context of rapid changes in the current international economic form. Active
industrial transformation and industrial upgrading can effectively drive the sustainable
development of the local economy. However, being subject to practical problems such as
financial pressure, industrial planning and infrastructure, many local governments are
also faced with the dilemma of industrial upgrading. In particular, local governments in
prefecture-level cities or county-level cities in western China are under great pressure in
the process of industrial upgrading. Therefore, the industrial projects brought by local
state-owned enterprises in the process of poverty alleviation can not only help the local
government to complete the task of poverty alleviation, achieving the performance of the
local government, but also help to drive the development of the regional economy [30] by
cooperating with the industrial planning of the local government.

Therefore, we propose the following research hypothesis:

Hypothesis 1 (H1). There is a positive relationship between industrial poverty alleviation and
regional economic sustainable growth.

2.2. Industrial Poverty Alleviation, Digital Innovation and Regional Economically Sustainable Growth

As a result of the integration of modern information technology with global economic
development, human production and lifestyle in recent years, the digital economy has
been driven by digital innovation based on big data, cloud computing, blockchain, artificial
intelligence and other technologies. It has become the commanding heights for all countries
in the world to improve the quality of economic development and compete for the right to
speak in the international economy [31]. The digital innovation of enterprises can strongly
promote the economic development of the region. First, digital innovation itself can drive
the development of regional economies. Enterprises, through digital innovation, improve
the ability to handle non-standardized and unstructured data, impel the transformation
of enterprise management modes and management systems, and promote production
efficiency and industrial upgrading. To enhance the degree of specialization, enterprises in
the same industry have brought about innovation and development in other enterprises,
so as to promote performance in the enterprise itself. In this way, the economic growth
of the region is promoted [32,33]. Second, there is integration between enterprise digital
innovation and the high-quality growth of the real economy. Digital innovation can
also promote the sustainable development of regional economies and society. Digital
innovation plays an important role in demand, supply and market transactions matching
supply and demand. It also improves the fairness of regional economic development,
improves economic efficiency, and promotes regional economic efficiency [34]. Third,
digital innovation promotes the development of the industrial factor market, which also
allows the ownership of data to flow from manufacturers to consumers, maximizing the
value of data, and becoming a powerful driver of economic development in the current
digital economy era [35].

Digital innovation has also played a boosting role in the process of industrial poverty
alleviation of local state-owned enterprises in China. On the one hand, digital innovation
has promoted the flow of information and data in poor areas of China, creating more
opportunities for industrial remodeling and upgrading. The development of the digital
economy has been continuously penetrating into the development of Chinese agriculture
and rural areas, and has also played a role in promoting the development of such areas.
For example, the penetration rate of the digital economy in China’s primary industry was
8.2 percent in 2019 and had risen to 8.9 percent in 2020. The development and penetration of
digital innovation in poverty-stricken areas in China improves the information transmission
ability of poverty-stricken areas, reduces the information barrier in these areas, accelerates
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the transmission speed of data and information, and thus optimizes the flow channel of
digital factor resources in urban and rural areas [36]. On the other hand, digital innovation
also brings the application of digital technology into the poor areas of China, and expands
the path of industrial development in these poor areas. Relying on the implementation
of digital innovation, enterprises can apply more digital technologies to the process of
industrial poverty alleviation, such as using big data technology to identify the industrial
characteristics of poor areas, providing more industrial data, and using big data and cloud
computing technology to expand the marketing path of industrial products in poor areas.
In particular, when local state-owned enterprises in China participate in industrial poverty
alleviation, many enterprises help poor areas to build on the model of ‘digital technology
+ e-commerce + industry’. By combining digital technology with e-commerce, they sell
products from poor areas, or build the model of ‘digital technology + tourism + industry’.
Digital leisure agriculture and other ways are used to drive the industrial transformation
of poor areas so as to optimize the allocation of resources in these areas [37].

Digital innovation and industrial poverty alleviation have ‘three integrations’ of value,
rule and mode in promoting local economic development (see Figure 5). In terms of value
integration, industrial poverty alleviation recognizes the values of market orientation and
profit creation, while digital innovation recognizes the values of innovation orientation
and value reproduction in economic development and industrial reform [38]. In terms
of law integration, industrial poverty alleviation proposes the law of poverty alleviation,
while digital innovation proposes the law of new economic development [39]; In terms of
mode integration, industrial poverty alleviation promotes the sustainable development
of industries in poor areas, while digital innovation promotes the transformation and
development of economy, industry and commerce in poor areas [40,41]. Therefore, under
the effect of ‘three integrations’ and through the promotion of digital innovation, industrial
poverty alleviation will play a stronger role in regional economic growth. This means that
digital innovation will play a corresponding role between industrial poverty alleviation
and regional economic growth. On the one hand, digital innovation reduces the cost of
industrial poverty alleviation to promote regional economic growth, which will further
increase the efforts of enterprises to strengthen industrial poverty alleviation [42]. Digital
innovation reduces the degree of information asymmetry between local state-owned en-
terprises, local governments and poor residents involved in industrial poverty alleviation,
which is conducive to better playing the role of market mechanism in poor areas, and also
conducive to the formation of network effect and agglomeration effect in such areas, thus
effectively boosting local economic development [43,44]. On the other hand, new industrial
models and technologies brought about by digital innovation effectively boost regional
economic growth by promoting industrial upgrading. By bringing digital technology to
poverty-stricken areas, local state-owned enterprises have promoted e-commerce poverty
alleviation, tourism poverty alleviation and other models, accelerated the formation of char-
acteristic industries, and laid a good foundation for the development of these industries,
which not only achieved the effect of poverty alleviation, but also provided opportunities
for subsequent economic development in poverty-stricken areas [40,45].

Figure 5. The integration of industry poverty alleviation and digital innovation.
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Therefore, we propose the following research hypothesis:

Hypothesis 2 (H2). Digital innovation has a moderating effect between industrial poverty allevia-
tion and sustainable regional economic growth.

3. Study Design

3.1. Variable Design

3.1.1. Dependent Variable: Regional Economic Sustainable Growth

This paper measures the annual GDP growth rate (RESG) of the poverty alleviation
regions where the sample companies are located.

3.1.2. Independent Variable: Industrial Poverty Alleviation

This paper measures the dummy variables and degree variables of sample companies’
participation in industrial poverty alleviation (IPA).

Participation in industrial poverty alleviation (WIPA): measured by whether the sample
company participates in industrial poverty alleviation, that is, if the sample company
participates in industrial poverty alleviation, WIPA = 1, otherwise WIPA = 0.

Industrial poverty alleviation degree (DIPA): measured by the natural logarithm of
the industrial poverty alleviation investment amount of the sample company, namely DIPA
= ln (amount of industrial poverty alleviation investment + 1).

3.1.3. Intervening Variable: Digital Innovation

This paper measures the dummy variable and degree variable of digital innovation
(DI) of sample companies. For the definition of digital innovation, this paper refers to
current measurement methods which measure the term frequency of digital innovation
disclosed in the periodic financial reports of sample companies [46–48].

The first step is to define the dimensions of digital innovation words in this paper,
including ‘artificial intelligence technology’, ‘blockchain technology’, ‘cloud computing
technology’, ‘big data technology’ and ‘digital technology application’, and define relevant
keywords under each word (see Figure 6). The second step is to use python to capture
information from the regular financial reports of sample companies.

Digital innovation (WDI): measured by the digital innovation of the sample company,
that is, if the frequency of digital innovation words appears in the annual financial report
of the sample company, WDI = 1, otherwise WDI = 0.

Digital innovation degree (DDI): measured by the digital innovation degree of sample
companies, namely DDI = ln (number of word frequency of ‘digital innovation’ keywords + 1).

3.1.4. Controlled Variables

The following control variables are added in this paper:
Total Assets (Size): measured by the natural logarithm of the total assets at the end of

the year;
Asset-liability Ratio (Debt): measured by the ratio of the total liabilities at the end of

the year to the total assets;
Return on Assets (Roa): measured by the ratio of year-end net profit to total assets;
Growth Rate (Growth): Measured by the growth rate of year-end operating income of

sample enterprises;
Ownership Concentration (H10): measured by the squared sum of the shareholding

proportion of the top 10 shareholders at the end of the year;
Management Shareholding (MS): measured by the enterprise shares held by the

management of the sample enterprise;
Enterprise Area (Area): if the sample enterprise is located in western China, then Area = 1,

otherwise Area = 0;
Institutional Environment (IET): measured by the index of marketization process in

the region where the sample enterprises are located.
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Figure 6. Innovative keyword composition.

3.2. Empirical Model Design

3.2.1. Benchmark Regression Test Model Design

In order to test the impact of industrial poverty alleviation by local state-owned
enterprises on sustainable regional economic growth, this paper constructs the following
benchmark regression model:

RESGi,t = α0 + α1 IPAi,t + αiControlsi,t + Year + Industry + εi,t (1)

To further test the moderating effect of digital innovation, this paper constructs the
following regression model:

RESGi,t = α0 + α1 IPAi,t + α2(IPAi,t × DIi,t) + α3DIi,t + αiControlsi,t + Year + Industry + εi,t (2)

In Equations (1) and (2), the Year and Industry factors of the sample company are
simultaneously controlled.

3.2.2. Endogeneity Test Model Design

Although control variables have been added to Equations (1) and (2) in this paper, the
endogeneity problem may still exist in the empirical model. One possibility is that a local
state-owned enterprise’s own industry attribute determines its poverty reduction efforts
involved in industry, such as compared to the public class of state-owned enterprises, state-
owned business enterprises with stronger industry attributes can bring about more possible
ways to alleviate poverty through industry, and thus may accomplish industrial poverty
alleviation with regional economic growth. Therefore, the two-stage least-squares method
is used for the endogeneity test in this paper. In the first stage, instrumental variables are
used to estimate the explanatory variable IPA, namely:

IPAi,t = α0 + α1CSEi,t + αiControlsi,t + Year + Industry + εi,t (3)
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In Equation (3), the variable CSE is a tool variable; that is, if the sample state-owned
enterprises belong to commercial state-owned enterprises, CSE = 1, otherwise CSE = 0.

According to the Guiding Opinions on the Definition and Classification of State-owned
Enterprises (SOES) Functions jointly issued by the State-owned Assets Supervision and
Administration Commission of the State Council, the Ministry of Finance and the National
Development and Reform Commission of China in 2015, China’s SOES are classified into
public welfare SOES and commercial SOES. Among them, the main objectives of commer-
cial state-owned enterprises are to enhance the vitality of the state-owned economy, enlarge
the functions of state capital, maintain and increase the value of state assets, and carry out
commercial operations in accordance with market requirements, while the main objectives
of public welfare state-owned enterprises are to ensure people’s livelihoods, serve society,
and provide public goods and services. Referring to current studies [49], sample companies
belonging to A01–05, B10–12, C13–15, C17–24, C26–30, C33, C35, C39–43, E47, E49–50, F,
H, K, L, O and R88–89 in the industry classification of the China Securities Regulatory
Commission are defined as commercial state-owned enterprises. The reason why this
variable is selected as an instrumental variable is that, on the one hand, commercial state-
owned enterprises have a better industrial foundation and are more likely to carry out
industrial poverty alleviation, which meets the requirement of the correlation of instrumen-
tal variables. On the other hand, the industry attributes of local state-owned enterprises
do not affect the level of regional economic growth, which also meets the requirement of
exogeneity of instrumental variables. Therefore, on the basis of fitting variable IPA through
Equation (3), Equations (1) and (2) are further tested.

3.2.3. Intermediary Effect Test Model Design

Local state-owned enterprises promote regional economic growth through industrial
poverty alleviation. In this process, the industries built by local state-owned enterprises are
basically primary industries. In other words, the poverty alleviation of local state-owned
industries promotes the sustainable growth of regional economy by promoting the growth
of local primary industries. Therefore, this paper takes the ratio of primary industry to
GDP in the region where sample enterprises are located as the mediating variable (PGDP)
to construct the mediating effect model test, namely:

PGDPi,t = a0 + a1 IPAi,t + aiControlsi,t + Year + Industry + εi,t (4)

RESGi,t = b0 + b1 IPAi,t + b2PGDPi,t + biControlsi,t + Year + Industry + εi,t (5)

In Equations (4) and (5), if there is a mediation effect, the coefficient value a1 in
Equation (4) and the coefficient value b2 in Equation (5) are significant. If the coefficient
value b1 is not significant, it means that there is a complete intermediary effect, while if
the coefficient value b1 is significant, it means that there is a partial intermediary effect.
However, if at least one of a1 and b2 is not significant, the Sobel test is required.

3.3. Data Selection and Description

The data are extracted from the China Stock Market and Accounting Research database
(CSMAR). Starting from 2016, China’s Shenzhen Stock Exchange and Shanghai Stock
Exchange have required listed companies to disclose information on targeted poverty
alleviation. Therefore, our sample period is from 2016 to 2020, and local state-owned
enterprises listed on China’s A-share stock market are selected in our sample. Based on
the original samples, this paper conducts data deletion. The principles of deletion are as
follows: first, the samples of enterprises in the financial, insurance and securities industries
are removed; second, the sample of enterprises with special treatment is eliminated; third,
the sample of enterprises with IPO is excluded; fourth, the enterprise samples with missing
data which cannot be supplemented are removed. Finally, this paper obtains 2935 samples
of 799 local state-owned enterprises in China from 2016 to 2020.
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4. Results and Analysis of Empirical Tests

4.1. Descriptive Statistical Results and Analysis

Table 1 shows the descriptive statistical results of the full sample in this paper. The
mean value of RESG is 0.063. On average, in recent years, China’s overall economic growth
level has been maintained at about 6%. The mean value of WIPA of the variable is 0.269,
indicating that 26.9% of the local state-owned enterprises in the sample have carried out
industrial poverty alleviation. The mean value of variable DIPA is 3.006, indicating that
the average investment in industrial poverty alleviation of local state-owned enterprises
in the sample is about 200,000 yuan. However, from the perspective of sample companies
participating in industrial poverty alleviation, the average investment in industrial poverty
alleviation is about 707.21 million Yuan. The mean value of WDI is 0.701, indicating that
about 70% of local state-owned enterprises in the sample have carried out digital innovation.
The mean value of the variable DDI is 1.316, indicating that on average, there are three
instances of words related to digital innovation in the annual financial reports of local
state-owned enterprises, but from the perspective of the sample companies carrying out
digital innovation, the number of words related to digital innovation in the financial reports
is six instances on average.

Table 1. Descriptive statistical results of full sample.

Variable Mean Median Standard Deviation Maximum Minimum 5% 25% 75% 95%

RESG 0.063 0.068 0.022 0.118 −0.231 0.019 0.050 0.078 0.088
WIPA 0.269 0.000 0.444 1.000 0.000 0.000 0.000 1.000 1.000
DIPA 3.006 0.000 5.589 20.832 0.000 0.000 0.000 0.000 14.235
WDI 0.701 1.000 0.458 1.000 0.000 0.000 0.000 1.000 1.000
DDI 1.316 1.099 1.197 5.684 0.000 0.000 0.000 2.079 3.611
Size 22.987 22.896 1.330 28.636 17.954 20.991 22.056 23.801 25.297
Debt 0.496 0.501 0.207 2.123 0.027 0.163 0.336 0.646 0.832
Roa 0.048 0.046 0.076 0.745 −1.495 −0.027 0.027 0.070 0.139

Growth 0.004 0.001 0.083 4.290 −0.010 −0.004 0.000 0.002 0.006
H10 0.185 0.153 0.130 0.753 0.000 0.035 0.086 0.261 0.453
MS 0.004 0.000 0.025 0.474 0.000 0.000 0.000 0.000 0.012
Area 0.173 0.000 0.378 1.000 0.000 0.000 0.000 0.000 1.000
IET 7.473 7.047 1.790 11.109 0.969 4.557 6.393 9.054 10.290

Table 2 shows the statistical results based on the description of variable WIPA grouping.
Compared with the group with variable WIPA value of 0, the average value and median
value of RESG in the group with variable WIPA value of 1 are larger, and both can pass the
significance test of the conventional confidence level, which indicates that compared with
the local state-owned enterprises that do not carry out industrial poverty alleviation, the
economic growth of the regions where the local state-owned enterprises carry out industrial
poverty alleviation is faster.

Table 2. Descriptive Statistical Results of Groups.

Variable
WIPA = 1 WIPA = 0

t Test Wilcoxon Z
N Mean Median N Mean Median

RESG 790 0.066 0.070 2145 0.061 0.068 5.160 *** 4.674 ***

Note: *** indicates that they have passed the significance test at the 1% confidence level.

4.2. Correlation Test Results and Analysis

Table 3 shows the correlation values of the main variables in this paper. The correlation
values of WIPA, DIPA and RESG are all significantly positive, indicating that there is a
positive correlation between industrial poverty alleviation of local state-owned enterprises
and regional economic growth. The correlation values of variables WDI, DDI and variable
RESG are significantly positive, indicating that the digital transformation behavior of local
state-owned enterprises is also positively correlated with the economic growth of their
regions. The correlation values between variables WIPA and DIPA and variables WDI
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and DDI are also significantly positive, indicating that poverty alleviation in local state-
owned industries will also have a positive correlation with digital innovation. In addition,
the correlation value between variables in Table 3 is not high, indicating that there is no
multicollinearity problem.

Table 3. Correlation Test Results.

Variable RESG WIPA DIPA WDI DDI Size Debt Roa Growth H10 MS Area IET

RESG 1

WIPA
0.095

*** 1

DIPA
0.083

***
0.886

*** 1

WDI
0.057
***

0.071
***

0.063
*** 1

DDI
0.052

*** 0.035 ** 0.019
***

0.718
*** 1

Size −0.017 0.172
***

0.169
***

0.148
***

0.140
*** 1

Debt −0.012 −0.012 −0.007 0.029 * −0.006 0.394
*** 1

Roa −0.008 0.003 −0.002 0.009 0.005 0.042 ** −0.021 1
Growth 0.016 0.023 0.028 0.010 0.027 0.021 0.023 −0.003 1

H10 −0.025 0.131
***

0.131
***

0.062
*** 0.007 0.243

***
−0.089

*** 0.026 0.040 ** 1

MS
−0.037

**
−0.073

***
−0.062

*** 0.011 0.057
***

−0.098
***

−0.066
*** −0.010 −0.005 −0.110

*** 1

Area
0.081
***

0.163
***

0.144
*** 0.019 −0.008 −0.060

*** 0.031 * −0.010 −0.004 0.006 −0.052
*** 1

IET −0.008 −0.176
***

−0.168
*** 0.039 ** 0.065

*** 0.014 −0.056
*** 0.019 −0.007 0.005 0.023 −0.433

*** 1

Note: ***, **, and * indicate that they have passed the significance test at the 1%, 5%, and 10% confidence levels,
respectively.

4.3. Empirical Results and Analysis

4.3.1. Benchmark Regression Test Results

Table 4 shows the test results of the impact of industrial poverty alleviation of local
state-owned enterprises on regional economic growth. Before the control variables are
added, the regression results (1) and (2) have significantly positive WIPA and DIPA coeffi-
cients, indicating that compared with the regions where the local state-owned enterprises
do not participate in industrial poverty alleviation, the local state-owned enterprises that
participate in industrial poverty alleviation and the regions where the local state-owned
enterprises with higher industrial poverty alleviation efforts are located have faster eco-
nomic growth. After adding the control variables, the coefficients of WIPA and DIPA in
the regression results (3) and (4) are still significantly positive, which also shows that the
industrial poverty alleviation behavior of local state-owned enterprises can effectively
promote the economic growth of the region. It can be seen that the industrial poverty allevi-
ation behavior of local state-owned enterprises can bring more industrial development and
industrial investment to poor areas, thus driving the local industrial reform and upgrading,
and effectively promoting the local economic growth, which verifies the H1 above.

Table 5 shows the test results of industrial poverty alleviation and regional eco-
nomic growth considering the moderating effect of digital innovation. In regression
results (1) and (2), before adding control variables, the coefficient values of variables WDI
and DDI are significantly positive, indicating that compared with local state-owned en-
terprises without digital innovation, local state-owned enterprises with digital innovation
and higher degrees of digital innovation have faster economic growth in their regions.
However, in the regression results (3) and (4), after adding the control variables, the coeffi-
cient values of variables WDI and DDI are still significantly positive, which also indicates
that the digital innovation behavior of local state-owned enterprises can also promote the
economic growth of their regions. Considering the moderating effect of digital innovation,
in regression results (5) and (6), after adding the interaction term, the WIPA coefficient
value of the variable is still significantly positive, and the interaction terms WIPA × WDI
and WIPA × DDI are also significantly positive, indicating that under the conditions of
considering the influence of digital innovation, the industrial poverty alleviation behavior
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of local state-owned enterprises plays a stronger role in promoting regional economic
growth. The regression results (7) and (8) show a similar situation. The variable DIPA and
the interaction terms DIPA × WDI and DIPA × DDI are all significantly positive, which
also verifies that digital innovation has a moderating effect between industrial poverty
alleviation and regional economic growth. It can be seen that local state-owned enterprises
improve their digital capability through digital innovation, and also provide technical
support for their participation in industrial poverty alleviation through digital technology,
ensuring the full effect of industrial poverty alleviation, so as to be more conducive to
promoting regional economic development, which verifies H2 above.

Table 4. Benchmark Regression Test Results (1).

(1) (2) (3) (4)

WIPA
0.0048 ***
(0.0009)

0.0048 ***
(0.0010)

DIPA
0.0003 ***
(0.0001)

0.0003 ***
(0.0001)

Size −0.0003 −0.0003
Debt −0.0011 −0.0013
Roa −0.0022 −0.0021

Growth 0.0045 0.0044
H10 −0.0067 ** −0.0066 **
MS −0.0302 * −0.0314 *
Area 0.0049 *** 0.0051 ***
IET 0.0006 ** 0.0005 **
Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes
Constant 0.0614 *** 0.0617 *** 0.0654 *** 0.0648 ***
Adj R2 0.0087 0.0065 0.0153 0.013

F-statistics 26.6286 *** 20.1893 *** 60.7888 *** 54.458 ***

Note: ***, **, and * indicate that they have passed the significance test at the 1%, 5%, and 10% confidence levels,
respectively.

Table 5. Benchmark Regression Test Results (2).

(1) (2) (3) (4) (5) (6) (7) (8)

WIPA
0.0055 ***
(0.0018)

0.0047 ***
(0.0014)

DIPA
0.0003 **
(0.0001)

0.0002 **
(0.0001)

WIPA × WDI
0.0076 ***
(0.0021)

WIPA × DDI
0.0011 ***
(0.0001)

DIPA × WDI
0.0075 ***
(0.0001)

DIPA × DDI
0.0071 ***
(0.0006)

WDI
0.0028 ***
(0.0009)

0.0029 ***
(0.009)

0.0029 ***
(0.0010)

0.0032 ***
(0.0010)

DDI
0.0010 ***

(0.003)
0.0010 ***

(0.003)
0.0011 ***
(0.0004)

0.0012 ***
(0.0004)

Size 0.0002 0.0002 −0.0001 −0.0001 −0.0001 −0.0001
Debt −0.0022 −0.0025 −0.0012 −0.0015 −0.0014 −0.0017
Roa −0.0023 −0.0024 −0.0021 −0.0023 −0.0021 −0.0022

Growth 0.0051 0.0053 0.0046 0.0049 0.0045 0.0045
H10 −0.0054 * −0.0060 * −0.0064 * −0.0072 ** −0.0065 ** −0.0072 **
MS −0.0324 * −0.0307 * −0.0285 * −0.0268 * −0.0298 * −0.0283 *
Area 0.0058 *** 0.0057 *** 0.0051 *** 0.0050 *** 0.0053 *** 0.0051 ***
IET 0.0005 * 0.0005 * 0.0006 ** 0.0006 ** 0.0006 ** 0.0006 **
Year Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes
Constant 0.0646 *** 0.0640 *** 0.0589 *** 0.0581 *** 0.0634 *** 0.0627 *** 0.0630 *** 0.0623 ***
Adj R2 0.0029 0.0024 0.0106 0.0100 0.0186 0.0177 0.0166 0.0160

F-statistics 3.5479 *** 3.0220 *** 4.4774 *** 4.2841 *** 16.0552 *** 17.949 *** 15.5010 *** 15.3338 ***

Note: ***, **, and * indicate that they have passed the significance test at the 1%, 5%, and 10% confidence levels,
respectively.
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In order to verify the robustness of benchmark regression results, this paper conducts
corresponding robustness tests. First, this paper tests the investment of local state-owned
enterprises in industrial poverty alleviation as an explanatory variable. Furthermore, we
use the number of projects of local state-owned enterprises in industrial poverty alleviation
as an explanatory variable to conduct a new empirical test. Second, considering the
lagging effect of industrial poverty alleviation on local economic growth, the next economic
growth variable of the region where the sample local state-owned enterprises are located
as the explained variable is taken to conduct an empirical test again. Third, considering
the differences between administrative divisions and administrative levels in China, the
sample of local state-owned enterprises located in municipalities directly under the Central
Government (Beijing, Shanghai, Tianjin, Chongqing) is removed and a new empirical test
is conducted. There is no substantial difference between the robustness test results and the
benchmark regression test results above, which verifies the robustness of the regression
results in this paper.

4.3.2. Endogeneity Test Results

Table 6 shows the results of the endogenous test. In the 1st Stage regression
results (1) and (2), the coefficient values of variable CSE are significantly positive, indicating
that compared with public welfare local state-owned enterprises, competitive state-owned
enterprises are more likely to carry out industrial poverty alleviation, and the industrial
poverty alleviation efforts are also higher, which verifies the correlation of tool variables. In
the 2nd Stage regression results (3) and (4), the WIPA and DIPA coefficients of the variables
are also significantly positive, which indicates that after considering endogenous factors,
the industrial poverty alleviation behavior of local state-owned enterprises can still promote
local economic growth. In addition, the J statistic of the 2nd Stage regression results failed
to pass the significance test of the conventional confidence level, which also verified the
rationality of the selection of tool variables.

Table 6. Endogeneity Test Results.

1st Stage 2nd Stage

(1) (2) (3) (4)

WIPA DIPA RESG RESG

CSE
0.0144 ***
(0.0016)

0.2736 ***
(0.0205)

WIPA
0.0048 ***
(0.0010)

DIPA
0.0003 ***
(0.0001)

Controls Yes Yes Yes Yes
Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes
Constant −0.9842 *** −12.2941 *** 0.0661 *** 0.0655 ***
Adj R2 0.0879 0.0792 0.0151 0.0132

F-statistics 32.4016 *** 29.0375 *** 55.0501 *** 49.3849 ***
J-statistics — — 0.2970 0.8240

Note: *** indicates that they have passed the significance test at the 1% confidence level.

4.3.3. Intermediary Effect Test Results

Table 7 shows the results of the intermediary effect test. The regression results (1) and
(2) are the benchmark test results mentioned above. In the regression results (3) and (4), the
WIPA and DIPA coefficients of variables are significantly positive, indicating that the greater
the participation of local state-owned enterprises in industrial poverty alleviation and
industrial poverty alleviation, the higher the proportion of primary industry in the GDP
of the region. In the regression results (5) and (6), the PGDP coefficient of the variable is
significantly positive, which verifies the existence of the intermediary effect, indicating that
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the increase in the proportion of primary industry in GDP effectively drives the sustainable
economic growth of China’s poor areas. However, in the regression results (5) and (6), the
WIPA and DIPA coefficients of the variables are also significantly positive, which indicates
that the influence of the proportion of the primary industry in GDP only has a partial
intermediary effect.

Table 7. Intermediary Effect Test Results.

(1) (2) (3) (4) (5) (6)

RESG RESG PGDP PGDP RESG RESG

WIPA
0.0048 ***
(0.0010)

0.0095 ***
(0.0014)

0.0042 ***
(0.0010)

DIPA
0.0003 ***
(0.0001)

0.0006 ***
(0.0001)

0.0003 ***
(0.0001)

PGDP
0.0571 ***
(0.0123)

0.0589 ***
(0.0123)

Controls Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes
Constant 0.0654 *** 0.0648 *** 0.2241 *** 0.2221 *** 0.0526 *** 0.0517 ***
Adj R2 0.0153 0.013 0.4922 0.4896 0.0222 0.0208

F-statistics 60.7888 *** 54.458 *** 317.0343
313.7072

***
76.6030 *** 72.4093 ***

Note: *** indicates that they have passed the significance test at the 1% confidence level.

4.4. Heterogeneity Grouping Regression Test Results and Analysis

4.4.1. Grouping Test between Agriculture-Related Enterprises and Non-Agriculture-Related
Enterprises

Whether in China or other countries, the main targets of poverty alleviation are poor
rural areas, and the industrial base driven by industrial poverty alleviation is mostly agri-
culture and agriculture-related processing and manufacturing industries. This means that
local state-owned enterprises engaged in agricultural production or related to agricultural
production (such as rural tourism developed in rural China in recent years, processing and
manufacturing industries based on rural expertise, etc.) may form a better driving force for
industrial poverty alleviation in poor areas due to their own technological base, product
base, market base, etc. Therefore, this paper further tests the samples belonging to agricul-
ture related enterprises and non-agriculture related enterprises in groups. According to the
industry classification standards of the CSRC, this paper classifies enterprises that belong
to A, C13–16, C20, H, N as agriculture related enterprises, and others as non-agriculture
related enterprises.

Table 8 shows the grouping test results of agricultural enterprises and non-agricultural
enterprises. In the regression results (1) and (2), the WIPA and DIPA coefficient values
of the variables are significantly positive, indicating that industrial poverty alleviation
can effectively promote the economic growth of the regions where agricultural local state-
owned enterprises are located. In the regression results (3) and (4), the WIPA and DIPA
coefficient values of the variables are also significantly positive, indicating that industrial
poverty alleviation can also promote the economic growth of the regions where non-
agricultural local state-owned enterprises are located. However, comparing the test results
of different types of enterprises, the regression results (1) and (2) have larger WIPA and DIPA
coefficients and higher significance, which indicates that compared with non-agriculture
related enterprises, the industry poverty alleviation of agriculture related enterprises
has a stronger role in promoting economic growth in the region. It can be seen that the
agricultural enterprises themselves have a better understanding of agriculture, rural areas
and farmers, which is more conducive to linking their own business with the development
of poor areas, and more convenient for enterprises to establish good industrial planning for
the local area so as to effectively implement industrial poverty alleviation.
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Table 8. Grouping test results for agricultural and non-agricultural enterprises.

Sample of Agriculture-Related
Enterprises

Sample of Non-Agriculture-Related
Enterprises

(1) (2) (3) (4)

WIPA
0.0045 ***
(0.0010)

0.038 **
(0.0017)

DIPA
0.0003 ***
(0.0001)

0.0002 *
(0.0001)

Controls Yes Yes Yes Yes
Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes
Constant 0.0671 *** 0.0066 *** 0.0747 *** 0.0759 ***
Adj R2 0.0141 0.0126 0.0044 0.0410

F-statistics 15.1199 *** 14.6862 *** 12.717 *** 12.5814 ***

Note: ***, **, and * indicate that they have passed the significance test at the 1%, 5%, and 10% confidence levels,
respectively.

4.4.2. Grouping Test between High-Tech Enterprises and Non-High-Tech Enterprises

Enterprises with different scientific and technological attributes have differences in
digital innovation ideas, tendencies, degrees, etc., which will make different local state-
owned enterprises have different efforts in industrial poverty alleviation through digital
innovation, and may also make the economic consequences of industrial poverty alleviation
different. For example, high-tech enterprises contain more technology in their own indus-
trial development, but non-high-tech enterprises also attach importance to the application
of technology in recent years, and technology plays a stronger role in promoting their
industrial development. Therefore, this paper further conducts a grouping test on the
samples of high-tech enterprises and non-high-tech enterprises [50].

Table 9 shows the grouping test results for high-tech enterprises and non-high-tech
enterprises. In regression results (1) and (2), the values of variables WIPA and DIPA co-
efficients are significantly positive, indicating that in the regions where high-tech local
state-owned enterprises are located, the poverty alleviation behavior of enterprises can
significantly promote regional economic growth, while in regression results (3) and (4), the
values of variables WIPA and DIPA coefficients are also significantly positive, indicating
that in regions where non-high-tech local state-owned enterprises are located, the poverty
alleviation behavior of enterprises can also significantly promote economic growth. Com-
paring the regression results of different samples, the values of WIPA and DIPA coefficients
in regression results (3) and (4) are higher and more significant. It can be seen that because
non-high-tech local state-owned enterprises use less technology, technological innovation
can play a stronger role in the primary stage, which is more conducive to industrial poverty
alleviation, and thus plays a stronger role in regional economic growth.

Table 9. Grouping test results for high-tech enterprises and non-high-tech enterprises.

Sample of High-Tech Enterprises Sample of Non-High-Tech Enterprises

(1) (2) (3) (4)

WIPA
0.0041 **
(0.0018)

0.0049 ***
(0.0011)

DIPA
0.0002 *
(0.0001)

0.0004 ***
(0.0001)

Controls Yes Yes Yes Yes
Year Yes Yes Yes Yes

Industry Yes Yes Yes Yes
Constant 0.0712 *** 0.0698 *** 0.0629 *** 0.0626 ***
Adj R2 0.0103 0.0077 0.0140 0.0126

F-statistics 12.0060 *** 11.7447 *** 14.2689 *** 13.9315 ***

Note: ***, **, and * indicate that they have passed the significance test at the 1%, 5%, and 10% confidence levels,
respectively.
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4.4.3. Grouping Test between Follow-Up Poverty Alleviation Plan Enterprises and
No-Follow-Up Poverty Alleviation Plan Enterprises

When enterprises publicly participate in poverty alleviation, they will simultaneously
publish whether there is a follow-up poverty alleviation plan. On the one hand, the
existence of follow-up poverty alleviation plans means that enterprises will continue to
participate in poverty alleviation in addition to participating at present, which shows
the sustainability of enterprises’ participation in poverty alleviation. On the other hand,
releasing the follow-up poverty alleviation plan is also an effective means for enterprises to
disclose information to market investors. Therefore, this paper further tests the samples of
enterprises that have issued follow-up poverty alleviation plans and enterprises that have
not issued follow-up poverty alleviation plans.

Table 10 shows the group test results of enterprises with and without follow-up
poverty alleviation plan. In the regression results (1) and (2), the coefficient values of
variables WIPA and DIPA are significantly positive, indicating that in the regions where
enterprises with subsequent poverty alleviation plans are located, the industrial poverty
alleviation behavior of enterprises can significantly promote regional economic growth.
In regression results (3) and (4), the coefficient values of variables WIPA and DIPA are
also significantly positive. It shows that in the regions where the enterprises have no
follow-up poverty alleviation plan, the poverty alleviation behavior of enterprises can also
promote the economic growth of the regions. However, compared with the test results
of different samples, the coefficient values of variables WIPA and DIPA in the sample of
enterprises with subsequent poverty alleviation plan are significantly larger, indicating
that the industrial poverty alleviation of enterprises with a subsequent poverty alleviation
plan has a stronger role in promoting the economic growth of their regions. It can be seen
that the release of follow-up poverty alleviation plans by enterprises is not only an attitude
of their continuous participation in poverty alleviation, but also a reflection of their own
real investment in industrial poverty alleviation, so as to exert a stronger role in promoting
regional economic growth.

Table 10. Grouping test results for follow-up poverty alleviation plan enterprises and no-follow-up
poverty alleviation plan enterprises.

Sample of Follow-Up Poverty
Alleviation Plan Enterprises

Sample of No-Follow-Up Poverty
Alleviation Plan Enterprises

(1) (2) (3) (4)

WIPA
0.0062 ***
(0.0024)

0.0057 ***
(0.0013)

DIPA
0.0006 ***
(0.0002)

0.0003 ***
(0.0001)

Controls
Year

Industry
Constant 0.0686 *** 0.0687 *** 0.0574 *** 0.0585 ***
Adj R2 0.0113 0.0122 0.0182 0.0110

F-statistics 13.2046 *** 13.3708 *** 13.4711 *** 12.4831 ***
Note: *** indicates that they have passed the significance test at the 1% confidence level.

5. Conclusions

Chinese enterprises, especially the local state-owned enterprises, not only build a
good industrial development plan for poor areas and solve the problems of poor regions in
terms of public poverty, but also contribute to the sustainable development of the regional
economy. Especially in the era of the digital economy, digital innovation not only provides
good technical means for enterprises, but also helps enterprises to apply digital technology
for industrial poverty alleviation. Therefore, taking the industrial poverty alleviation of
local state-owned enterprises in China as the research object with a sample of the local
state-owned enterprises listed in Shanghai and Shenzhen stock exchanges from 2016 to 2020,
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this paper empirically tests the impact of industrial poverty alleviation on the sustainable
economic growth of the local region and the moderating effect of digital innovation. Our
findings show that China’s local industrial poverty reduction behavior in state-owned
enterprises can effectively promote regional economic growth. Moreover, if enterprises
carry out digital innovation and have a higher degree of digital innovation, their industrial
poverty alleviation behavior will have a stronger role in promoting regional economic
growth. This conclusion still holds even after controlling for robustness and endogeneity
factors. In addition, the study also finds that the mediation effect of the proportion of
primary industry in GDP is statistically significant, and constitutes partial mediation.
Heterogeneous analysis shows that the impact of industrial poverty alleviation on regional
economic sustainable growth is more pronounced in agriculture-related local state-owned
enterprises, non-high-tech local state-owned enterprises, and local state-owned enterprises
with subsequent poverty alleviation plans

This study contributes to the current literature in the following aspects. Firstly, this
paper focuses on the research of the behavior of Chinese enterprises participating in
industrial poverty alleviation and the effect of different targeted poverty alleviation models
on Chinese enterprises. Current studies have only focused on whether Chinese enterprises
participate in poverty alleviation or how strongly they participate in poverty alleviation.
Second, we further investigate the moderating effect of digital innovation. The existing
literature only studied the digital economy in China’s rural economy; this paper explores
the impact mechanism of digital innovation on sustainable regional growth in the process
of targeted poverty alleviation. Third, this paper investigates the role of local state-owned
enterprises on targeted poverty alleviation, which has been ignored in current literature.
Local state-owned enterprises should become the main force to promote regional economic
development because they are more familiar with their regions.

6. Discussion

In recent years, the Chinese government has actively promoted poverty alleviation,
giving poverty alleviation a prominent position in its governance, and promoting common
prosperity by eliminating poverty and improving people’s livelihood. This is not only the
baseline task of the Chinese government, to build a moderately prosperous society in all
respects, but also an essential requirement of the socialist political and economic system.
According to the empirical evidence in this paper, as local state-owned enterprises are
familiar with and make important contributions to regional economic development, their
active participation in industrial poverty alleviation can effectively promote the economic
growth of their regions. Therefore, combined with the research content and conclusion of
this paper, this paper puts forward the following countermeasures and suggestions. First,
we will give full importance to the role of local SOES in the follow-up work of poverty
alleviation. Although the Chinese government has solved the problem of absolute poverty
in China’s poor areas, it still faces the problem of relative poverty after absolute poverty,
the problem of preventing the return to poverty after solving poverty, and the problem
of effectively connecting poverty alleviation with rural revitalization. Therefore, local
state-owned enterprises should continue to go into districts, counties and rural areas where
poverty has been eliminated, and maintain continuous attention and support to these areas,
so as to ensure sustainable economic development in these areas. For example, the model
of resident village cadres already implemented by local state-owned enterprises can be
sustained in the post-poverty period and the period of rural revitalization, so as to ensure
sustained support for the regional economy. Second, it is necessary to strengthen local
state-owned enterprises to participate in rural industrial construction. Since local state-
owned enterprises are more familiar with their regions and have the ability and strength
to participate in rural industrial construction, they should play a more prominent role in
the process of rural revitalization by the Chinese government, so that local state-owned
enterprises can participate more in rural construction. In the process of participating in
industrial construction, local state-owned enterprises should give full importance to the
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cultivation of farmers’ abilities for self-development. Through the encouragement of local
government, the management of local state-owned enterprises, and the participation of
farmers and rural departments, they should promote the transformation of the concept of
industrial development and industrial transformation in rural areas, so as to better promote
regional economic development. Third, it is necessary to strengthen the application of
digital technology in rural areas. The digital economy is the mainstream trend of economic
development of all countries in the world. Digital technology is widely used not only
in urban areas, but also in rural areas of China. On the one hand, in the process of
agricultural mechanization production, the application of digital technology is beneficial
to more efficient agricultural production; on the other hand, the development of digital
technology can also be leveraged for the rural industry to provide a broader market space.
For example, many rural areas in China are now actively promote the “e-commerce +
industry” model, and have obtained very good results. Therefore, digital innovation
and digital transformation in rural China should be actively promoted, and more digital
technologies, such as big data and blockchain, should be used to provide new driving
forces for the development of agricultural industry and rural economic growth.
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Abstract: This paper empirically investigates the impact of digital transformation on corporate inter-
national strategy. With a dataset of the Chinese stock market from 2014 to 2020, our empirical results
reveal that digital transformation has a positive impact on the international strategy of Chinese enter-
prises. More specifically, firms with digital transformation are more likely to implement international
strategy, and firms with a higher degree of digital transformation are associated with a higher level
of internationalization. In addition, our empirical results reveal that corporate innovation exhibits
the mediation effect. Moreover, our findings show that the impact of digital transformation is more
pronounced for private firms and non-high-tech enterprises, and this impact is also moderated by
high institutional development in eastern China. Our findings survive numerous robustness checks.

Keywords: digital transformation; international strategy; corporate innovation

1. Introduction

As the main body of the national and industrial innovation system, enterprises build
the dual-core of enterprise innovation through the innovation of technical elements such as
technology investment and R & D and the use of new technologies, as well as the change
and innovation of non-technical elements, such as their own organizational and institutional
systems, which also promote innovation to become the driving force of enterprise progress
and development [1]. Because it requires enterprises to invest a lot of money to obtain
benefits through innovation, many enterprises will pay attention to the uncertainty and
risk in the process of R & D and innovation [2]. However, innovation will eventually bring
higher benefits to enterprises, enhance enterprise value, and bring enterprises stronger
international competitiveness, better social responsibility, more government subsidies,
smoother financing channels, etc. [3–5]. Thus, most firms are still willing to actively
participate in innovation activities. In recent years, the Chinese government and enterprises
have continued to increase their investment in innovation. Since 2001, the total R & D
expenditure in China increased more than 20 times in the past 20 years (see Figure 1).
In 2019, 507 Chinese firms were shortlisted as the top 2500 global R & D investments
recognized by international organizations, and the number of high-tech enterprises reached
225,000, which represents an increase of 1.8 times over 2015. Even though COVID-19
had a great impact on social and economic development, the innovation investment of
Chinese enterprises has still increased significantly. In 2021, China’s R & D investment
in the whole society was CNY 2.79 trillion, a year-on-year increase of 14.2%, and the R &
D investment intensity increased by 2.44% (the data are collected from the China Stock
Market and Accounting Research database (CSMAR).

In recent years, with the development of a new round of scientific and technological
revolution and industrial transformation, the digital economy, driven by a new generation
of information technologies such as the internet, big data, cloud computing, artificial
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intelligence, blockchain, and financial technology, is promoting profound changes in the
production mode, lifestyle, organization form, governance model, and business model of
human society. These digital economic elements have also become the basis for reorganizing
global factor resources and reshaping the global economic structure. Therefore, Chinese
President Xi Jinping clearly pointed out in his signed article “Continue to Grow Stronger,
Better and Bigger China’s Digital Economy” that we should “promote the deep integration
of digital technology and the real economy, enable the transformation and upgrading
of traditional industries, foster new industries, new forms and models of business, and
continue to grow stronger, better and bigger China’s digital economy”. As an important
participant in the digital economy, through the introduction of digital technology, firms
build digital industrial chains, supply chains, and ecological chains in many ways, such
as business digitization, operation digitization, management digitization, and industry
digitization, so as to promote the digital transformation of all-round reform and system
evolution. It is not only an effective path for enterprises to meet the digital economy
and drive high-quality development but also an important manifestation of corporate
innovation [6,7].

Figure 1. Total expenditure of R & D funds in China from 2001 to 2020.

Digital technology is fast growing and widely applied in China, which helps firms
exerting international trade realize strategic transformation and reshape their international
competitiveness. In recent years, a lot of cross-border digital platforms have emerged, and
numerous Chinese firms achieved internationalization through these digital platforms.
With the data from the ministry of commerce, in 2019, the total value of exports and imports
for cross-border e-commerce was CNY 186 billion, with a growth rate of 38.3%. More
specifically, exports achieved CNY 94.4 billion, with a growth rate of 68.2%. With these
platforms, some traditional companies can identify and contact customers; for example,
Safewell Group Holdings (China) can sell products directly to their international clients,
which increases their profits. In addition, digital platforms help firms engaging in the
domestic market explore the international market, such as Ningbo Meike Cultural Develop-
ment Company and Ruian Aorui Electronic Commerce Company. They use these platforms
to identify international opportunities, and they can modify their products to meet the
requirements of overseas customers.

What can digital transformation bring to enterprises? Some findings show that digital
transformation has improved the total factor productivity of enterprises by driving enter-
prise innovation, human capital structure, deep integration of the manufacturing industry
and modern service industry, and enterprise operation levels [8]. And in the process of
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digital transformation, firms have improved their management efficiency and technical
level so as to improve their productivity [9]. Moreover, digital transformation reduces the
external transaction costs faced by firms, effectively promotes the level of the professional
division of labor, and improves the productivity of enterprises [10]. Digital transformation
can also promote firms to converge towards the goal of sustainable development, enable
firms to better meet the expectations of relevant stakeholders, and promote better sustain-
able development by improving their business performance [11]. The digital economy
reduces the labor share through the productivity improvement effect, factor bias effect, and
scale return change effect [12]. They show that digital transformation can bring substantial
changes to firms, promote firms to reduce their operating costs by introducing digital
technology in the business process, enable firms to improve the efficiency and accuracy
of enterprise decision-making by integrating digital thinking and mode, and improve the
internal governance system and governance level so that enterprises can obtain a better
operating income.

However, when the existing literature pays attention to the impact of digital trans-
formation on enterprise decision-making, it rarely pays attention to whether digital trans-
formation affects the international strategy of firms. As an important strategic decision
of enterprises, international strategy will undoubtedly be affected by digital transforma-
tion [13]. With the promotion of enterprise digital transformation, enterprises can break the
path of dependence on traditional operations at a lower cost, expand their own business
boundaries more widely, and make it easy for enterprises to go deep into the international
market [14]. With the implementation of various measures such as developing an open
economy and improving the level of opening to the outside world, more and more Chi-
nese firms gain market share by opening up the international market to enhance their
international competitiveness. In 2012, China entered the world’s three largest foreign
investors. In 2014, China’s foreign investment flow exceeded the absorption of foreign
capital and became a net capital exporter. From 2002 to 2018, China’s foreign direct invest-
ment soared from USD 2.7 billion to USD 143.04 billion, with an average annual growth
rate of 33.8%. In 2017, China’s total foreign trade in goods reached USD 4.10 trillion,
accounting for 11.5% of the total global foreign trade, ranking first in the world [15,16].
It can be seen that the reality of Chinese enterprises actively exploring overseas markets
provides a good realistic background for this study. Based on the background of the
new scientific and technological revolution, exploring whether digital transformation can
affect enterprise internationalization decision-making can not only reveal how Chinese
enterprises affect enterprise decision-making through business model transformation and
governance system upgrading in the process of digital transformation, but it also has
important theoretical and practical significance for fully understanding the problem of
Chinese enterprises’ continuous development of overseas markets under the background
of global economic integration.

Therefore, this paper takes Chinese A-share listed companies as samples to theo-
retically and empirically test the influence of digital transformation on the international
strategy of enterprises. Compared with the existing literature, the marginal contribution
of this paper is as follows: First, existing studies on the economic consequences of enter-
prises’ digital transformation mostly focus on the impact of digital transformation on firms’
business performance and production efficiency, while few pieces of literature focus on
the impact of digital transformation on enterprises’ international strategy decisions even
though international strategy is the first choice for Chinese enterprises to expand markets
in recent years. Therefore, the research of this paper can not only expand the research
on the economic consequences of digital transformation but also be more in line with the
reality of Chinese enterprises. Second, although much literature has studied the interna-
tional strategy of Chinese enterprises, there is no literature discussing the international
strategy decisions of Chinese enterprises from the perspective of digital transformation
under the background of a new scientific and technological revolution. Therefore, this
study not only expands the research perspective on the international strategy decisions of
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Chinese enterprises. It is also helpful for exploring more influential factors that influence
Chinese enterprises’ international strategy decisions. Third, by analyzing the influence
mechanism and heterogeneity of digital transformation on international business decisions,
the research conclusion can provide more accurate suggestions for Chinese enterprises to
further implement digital transformation decisions.

2. Theoretical Analysis and Research Hypothesis

2.1. Digital Transformation and International Strategy

As an adaptation to the current era of the digital economy, digital transformation is
the first choice for the strategic transformation of many Chinese enterprises. Starting from
their own needs, firms look for transformation schemes suitable for their own maturity and
development strategy by introducing digital technology and actively promoting digital
construction and enterprise reform and reconstruction. In the process of digital transfor-
mation, on the one hand, due to the application of digital technologies such as big data
and artificial intelligence, firms can reallocate resources and capabilities, make them easier
to enter the new business ecosystem, obtain more market opportunities, and face more
market investors and consumers [17]. On the other hand, due to the digital transformation
of enterprise in the mode of production, organization form, marketing mode, management
mode, management strategy, and so on, firms operate in a more sophisticated way so that
they can function in the face of the new business model of uncertainty and risk, obtain a
better business performance, and enhance their own value [18]. Moreover, digital transfor-
mation will also affect the internal management model and governance system of firms
while affecting the production and operation of enterprises. Through the digital manage-
ment transformation and reform of core management links and management positions,
the enterprise can promote the data sharing and opening within the enterprise, release the
data application value, promote the circulation of data elements of enterprise management,
and enable the enterprise to obtain sustainable competitive advantages [19,20]. This means
that digital transformation will also affect the cost of enterprises’ international market
development, the economic basis for international strategy, and the market boundary they
face, which will affect the decision of international strategy.

Firstly, digital transformation reduces the cost for enterprises to explore the interna-
tional market [10,12]. The application of digital technology promotes opportunities for
enterprises in new markets, reduces the cost of developing new markets, and enables enter-
prises to find market customers more accurately by relying on new marketing technology
and new marketing models [21]. In the process of developing the international market,
firms explore more market customers and market space at a lower cost based on the mining,
processing, and analysis of big data. Without digital technology, enterprises need more
labor force to expand the international market. The application of big data can not only
enable enterprises to know the market situation through data analysis and reduce the cost
of labor to expand the market, but also improve the timeliness and accuracy of enterprises
to judge market opportunities. For example, in 2015, China instructed enterprises in the
Linyi City of Shandong Province to use the cloud computing technology composed of the
ORACLE database and distributed server to realize the real-time tracking and analysis of
the trade environment, competitors, and international buyers through the calculation of
import and export trade data of various countries around the world, so as to formulate
marketing strategies for enterprises to explore the international market. It can be seen that
in the process of digital transformation, enterprises have reduced the cost of exploring
the international market, including the cost of obtaining international market information,
developing the international market, international marketing, and international market
maintenance, etc., and the international market information that enterprises can obtain
is more objective, real, and reliable than when they do not use digital technology, It also
makes enterprises more dynamic when facing international decision-making [22].

Secondly, digital transformation provides enterprise performance and a good eco-
nomic foundation for enterprises to explore the international market. Digital transformation
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drives the reform of traditional production, operation mechanisms, and the management
mode of enterprises, promotes the optimization of resource allocation efficiency and inno-
vation of the management mode of enterprises, improves the efficiency of production and
operation, and makes enterprises have better business performance and value [23]. Then,
under the support of good business performance, enterprises’ use of digital technology
will improve and they can also effectively use digital technology to improve information
processing abilities, enhance the understanding of foreign markets, and further improve the
enterprise’s ability to evaluate and predict the local market demand [24]. This also means
the enterprise can rely on effective information decision systems analysis for information,
calibration, and to grasp market opportunities. Moreover, digital transformation can also
reduce the financing cost of enterprises so that enterprises not only have more capital
and cash flow that can expand the international market but also have a better financial
environment, so as to ensure that enterprises do not need to put more energy in the financial
field and can allocate more resources to international business, so as to achieve the desired
effect of developing the international market [25].

Finally, digital transformation breaks the traditional path dependence in the process of
enterprise production and operation. It also expands the enterprise market boundary. The
use of digital technology provides enterprises with the opportunity to cross the original
market boundary so that they can move the original market boundary or blur their own
established market boundary and take advantage of the possible cross-border market
opportunity by constantly designing digital value propositions [26]. Therefore, digital
transformation can make it easier for enterprises to break the inherent dependence on the
internationalization path so that they are no longer limited to the established international
or domestic market boundary, can re-establish the exclusive operation process adapted to
the international market, and improve the success rate of enterprises operating in multiple
countries to expand the market. For example, by introducing digital platform technology
and using a digital platform operating system, e-commerce platform, and intelligent
manufacturing system in digital technology infrastructure, enterprises can actively expand
internationalization channels, improve internationalization efficiency and competitiveness
in the international market, and make enterprises more flexible and changeable in the
international market [27]. At the same time, the integration of digital technology and
production technology improves the production technology level of enterprises, promotes
intelligent, mechanized, and automated products, improves the value and added value of
products, and enables enterprises’ products to better integrate into the overseas market
environment [28,29].

We, therefore, propose the following research hypothesis:

Hypothesis 1 (H1). There is a positive relationship between digital transformation and the
international strategy of enterprises.

2.2. Digital Transformation, Innovation, and International Strategy

As the core driving force and important means of competition for high-quality devel-
opment of enterprises, innovation behavior can help enterprises establish core competitive-
ness, improve production efficiency, and boost enterprises to obtain better profits in a long
period of time, which is conducive to change the way of economic growth of enterprises,
so as to achieve sustainable value creation. Although innovation is a resource-consuming
activity of enterprises, with uncertain output factors and financing constraints, more en-
terprises are still willing to actively innovate and change their current operation mode,
management mode, and market mode through innovation so as to ensure that enterprises
have the power of sustainable development [30]. As the development of globalization
expands the market scope faced by enterprises and intensifies the degree of market com-
petition, enterprises can accumulate more knowledge reserves, technology reserves, and
resource reserves in the international market through the R & D effect and learning effect of
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innovative behavior, so as to improve their production efficiency and enter the international
market with lower cost and higher quality [31,32].

Digital transformation is an important form of enterprise innovation behavior. En-
terprises in the process of digital transformation to restore the original production of the
physical form of the product can assign a new attribute, change the enterprise’s value
creation logic, and even reshape the ecological system to form the unique path of enterprise
value [33]. It can also lead to a sustainable competitive advantage for the companies,
improved traditional innovation modes, and ensure that enterprises receive an “innovation
bonus” in the process of digital innovation [34].

It can be seen that, as the process of digital transformation deepens, firms will pay more
attention to the success of digital transformation through innovative behavior and realize
the effect of digital transformation. Entrepreneurship will also stimulate enterprises to
better release the power of digital transformation by entering the international market [35].
Innovation behavior will form a mediation effect between digital transformation and the
enterprise’s international strategy decision. On the one hand, the improvement of the
degree of innovation will strengthen the degree of digital transformation of enterprises,
which will improve the influence of digital transformation on international decision-making.
The enhancement of innovation dynamics ensures the success of digital transformation,
improves the efficiency of the application of digital transformation in firms [36], and
encourages enterprises to make better use of data mining in the information resources with
the international market, which makes firms more convenient to enter the international
market. On the other hand, innovation is also an effective way for firms to expand their
business boundaries. Driven by innovation, firms can not only enter new forms of business
but also actively expand the boundaries of original forms of business by means of regional
expansion. In other words, in the process of digital transformation, through the increase
in innovation investment, firms can strengthen the ability and power basis of breaking
through the original production and operation boundary, profoundly change the ability
value, resource value and information value of firms, stimulate the awareness and power
of enterprises to actively enter the international market, and reduce the risk for enterprises
entering the international market.

We, therefore, propose the following research hypothesis:

Hypothesis 2 (H2). There is an influence mechanism of digital transformation on the interna-
tional strategy of enterprises, that is, corporate innovation plays a mediation effect between digital
transformation and the international strategy of firms.

3. Study Design

3.1. Data Selection and Description

Since 2013, Chinese firms have gradually begun to use digital technology to create
corporate value. In 2014, the Chinese Government Work Report mentioned the concept of
“big data” for the first time. Therefore, this paper takes Chinese A-share listed companies
from 2014 to 2020 as a sample to empirically test the impact of digital transformation on
the international strategy of Chinese enterprises. Firms in the financial industry and firms
with special treatment are excluded from our sample. In addition, firms with their main
business engaged in the digital industry are also eliminated. Finally, our sample contains
15,199 observations of 2635 listed companies from 2014 to 2020.

3.2. Variable Design

3.2.1. Dependent Variable: International Strategy

This paper measures the international strategy (IS) of enterprises by whether the
sample companies adopt international strategy (ISW) and the degree of international
strategy (ISD).
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Firstly, this paper constructs the dummy variable of whether the sample company
operates internationally. If there is international business income disclosed in the annual
financial report of the sample company, then ISW = 1, otherwise, ISW = 0.

Secondly, this paper constructs the variable of the international strategy degree of firms
using the proportion of the international business income in the total operating income.

3.2.2. Independent Variable: Digital Transformation

The digital transformation (DT) in this paper is also measured by whether the firm is
digitally transformed (DTW) and the degree of digital transformation (DTD).

First, referring to the research methods of current studies [37,38], this paper extracts
the word frequency involved in “digitization” in the disclosure contents of a firm’s regular
financial reports by Python. Among them, the dimensions of “digitalization” are defined
as “artificial intelligence technology”, “blockchain technology”, “cloud computing technol-
ogy”, “big data”, and “digital technology application”, and specific keywords are captured
again based on each dimension (see Figure 2).

Figure 2. Lexical composition of digital transformation.

Secondly, this paper constructs the dummy variable of whether the sample company
has digital transformation, that is, if the content disclosed in the annual financial report
involves the word frequency of digital transformation, DTW = 1, otherwise DTW = 0.

Furthermore, this paper constructs the variable of the digital transformation degree
of firms, which is defined as follows, DTD = ln (number of word frequency of ‘digital’
keywords + 1).

3.2.3. Intervening Variable: Innovation

In this paper, the annual R & D investment of sample companies is used to measure
innovation behavior (Inn), namely Inn = ln (Annual R & D investment +1).
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3.2.4. Controlled Variables

The following control variables are added in this paper:

Total Assets (Size): measured by the natural logarithm of the total assets at the end of
the year;
Asset-liability Ratio (Debt): measured by the ratio of the total liabilities at the end of the
year to the total assets;
Return on Assets (Roa): measured by the ratio of year-end net profit to total assets;
Stock Ownership (SO): measured by whether the sample company belongs to Chinese
state-owned enterprises (SOEs) or Chinese non-state-owned enterprises (Non-SOEs). If it
belongs to SOEs, then it is equal to 1, otherwise, it is 0;
Ownership Concentration (H10): measured by the squared sum of the shareholding pro-
portion of the top 10 shareholders at the end of the year;
Team size of executives (TSE): measured by the natural logarithm of the total number of
senior management teams at the end of the year.

3.3. Empirical Model Design

3.3.1. Benchmark Regression Test Model Design

To test the impact of digital transformation on the international strategy of Chinese
enterprises, this paper constructs the following multiple regression model:

IOi,t = α1DTi,t + αiControli,t + Year + Industry + C + εi,t (1)

In Equation (1), the Year and Industry factors of the sample company are simultane-
ously controlled. In addition, all variables are winsorized at 1% and 99%.

3.3.2. Mediation Effect Test Model Design

From the previous analysis, innovation will have a mediation effect. Therefore, this
paper constructs a mediation effect model to test. Based on Equation (1), this paper
constructs a mediation effect model, that is:

Inni,t = a1DTi,t + aiControli,t + Year + Industry + C + εi,t (2)

IOi,t = b1DTi,t + b2 Inni,t + biControli,t + Year + Industry + C + εi,t (3)

In Equations (2) and (3), if there is a mediating effect, the coefficient value a1 in
Equation (2) and coefficient value b2 in Equation (3) are significant. If the coefficient value
b1 is not significant, it means that there is a complete mediation effect, while if the coefficient
value b1 is significant, it means that there is a partial mediation effect. However, if at least
one of a1 and b2 is not significant, a further Sobel test is required.

3.3.3. Endogeneity Test Model Design

Although this paper has added control variables to Equations (1) and (2), there may
still be endogenous problems in the empirical model. One possibility is that the location of
the enterprise has a good foundation in the digital economy, which makes the enterprise
more likely to carry out digital transformation so that there is a false relationship between
digital transformation and international strategy. Therefore, this paper uses the two-stage
least squares method for the endogenous test. In the first stage, the instrumental variable
estimates the explanatory variable DT, that is:

DTi,t = α1Mobilei,t + αiControli,t + Year + Industry + C + εi,t (4)

In Equation (4), the variable Mobile is an instrumental variable which is measured
by the natural logarithm of the total number of mobile phone users in the location of the
sample company with reference to the method of previous literature [8]. The reason why
this variable is selected as an instrumental variable is that, on the one hand, the greater
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the number of local mobile phone users, the better the digital economy infrastructure in
the region and the greater the probability of digital transformation of firms, which meets
the correlation requirements of instrumental variables. On the other hand, the number
of local mobile phone users will not affect the international strategy decision-making of
enterprises, so the instrumental variables also meet the exogenous requirements. After
fitting the variable DT through Equation (4), we test it through Equations (1) and (2).

4. Results and Analysis of Empirical Tests

4.1. Descriptive Statistical Results and Analysis

Table 1 gives the descriptive statistical results of the main variables of the whole sample.
Among the explained variables, the average value of the variable ISW is 0.543, indicating
that about 54.3% of Chinese enterprises will choose the decision of international strategy,
which suggests that more than half of Chinese enterprises will expand the international
market. The average ISD is 0.109, indicating that about 10.9% of the operating income
of Chinese enterprises comes from the international market, while about 20.2% of the
operating income of enterprises with international business comes from the international
market. Among the explanatory variables, the mean value of variable DTW is 0.568,
indicating that about 56.8% of Chinese enterprises have carried out digital transformation,
and more than half of Chinese enterprises will recognize digital transformation. The mean
value of variable DTD is 1.117, which indicates that the digital word frequency appears
twice in the annual financial report of Chinese enterprises, while the digital word frequency
appears 6 times in the annual financial report of enterprises with digital transformation.
It can be seen that there are some differences in the degree of digital transformation of
different enterprises. The mean of the mediation variable Inn is 14.829, indicating that the
average annual R & D investment of Chinese firms is about CNY 2.75 million, but there are
great differences in R & D investment among different firms.

Table 1. Descriptive statistical results of full sample.

Variable Mean Median
Standard
Deviation

Maximum Minimum 25% 75%

ISW 0.543 1.000 0.498 1.000 0.000 0.000 1.000
ISD 0.109 0.004 0.189 1.000 0.000 0.000 0.141

DTW 0.568 1.000 0.495 1.000 0.000 0.000 1.000
DTD 1.117 0.693 1.253 6.071 0.000 0.000 1.946
Inn 14.829 17.683 7.049 24.104 0.000 15.959 18.777
Size 22.540 22.364 1.346 28.636 14.942 21.632 23.300
Debt 0.450 0.442 0.206 4.026 0.008 0.293 0.598
Roa 0.054 0.050 0.089 1.305 −3.978 0.028 0.081
SO 0.418 0.000 0.493 1.000 0.000 0.000 1.000

H10 0.164 0.135 0.119 0.810 0.000 0.075 0.225
TSE 2.841 2.833 0.232 3.912 2.079 2.708 2.996

Table 2 reports the descriptive statistical results grouped by variables DTW, DTD, and
Inn. In the grouping test according to the variable DTW, the value of the variable DTW
is 1. The mean and median values of the variables ISW and ISD in the group are higher,
and the significance test of the conventional confidence level is confirmed, which shows
that compared with the firms without digital transformation, the enterprises with digital
transformation have higher international strategy probability and degree of international
strategy. In the grouping test according to the variable DTD, the mean and median values of
the variables ISW and ISD in the high DTD group are higher, which shows that compared
with the enterprises with lower digital transformation degrees, the enterprises with higher
digital transformation degrees also have higher probability and degree of international
strategy. In the grouping test according to the variable Inn, the mean and median of the
variables ISW and ISD in the high Inn group are higher, which can also pass the significance
test of the conventional confidence level, which shows that compared with the firms with
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lower innovation investment, the enterprises with higher innovation investment will have
higher probability and degree of international strategy.

Table 2. Descriptive statistical results of groups.

Variable
DTW = 1 DTW = 0

T Test Wilcoxon Z
N Mean Median N Mean Median

ISW 8634 0.566 1.000 6565 0.513 1.000 6.472 *** 5.577 ***
ISD 8634 0.115 0.007 6565 0.102 0.001 4.380 *** 4.901 ***

Variable
High DTD Low DTD

T Test Wilcoxon Z
N Mean Median N Mean Median

ISW 7063 0.569 1.000 8136 0.521 1.000 5.978 *** 5.152 ***
ISD 7063 0.115 0.007 8136 0.105 0.002 3.460 *** 4.246 ***

Variable
High Inn Low Inn

T Test Wilcoxon Z
N Mean Median N Mean Median

ISW 7600 0.711 1.000 7599 0.376 0.000 44.027 *** 35.775 ***
ISD 7600 0.144 0.048 7599 0.075 0.000 22.626 *** 36.066 ***

Note: *** indicates that they have passed the significance test at the 1% confidence level.

4.2. Correlation Test Results and Analysis

Table 3 shows the correlation coefficient values between the main variables. Firstly,
the correlation coefficients between variables DTW and DTD and variables ISW and ISD
are significantly positive, indicating that there is a positive correlation between digital
transformation variables and enterprise international strategy variables. Secondly, the
correlation coefficient between explanatory variables and control variables is not high,
indicating that there is no problem of multicollinearity between variables.

Table 3. Correlation test results.

Variable ISW ISD DTW DTD Inn Size Debt Roa SO H10 TSE

ISW 1

ISD 0.530 *** 1

DTW 0.052 *** 0.036 *** 1

DTD 0.060 *** 0.031 *** 0.778 *** 1

Inn 0.387 *** 0.193 *** 0.151 *** 0.126 *** 1

Size 0.024 *** −0.026 *** 0.071 *** 0.050 *** 0.057 *** 1

Debt −0.027 *** −0.020 ** −0.017 ** −0.020 ** −0.131 *** 0.462 *** 1

Roa −0.003 −0.031 *** 0.036 *** 0.026 *** 0.073 *** 0.063 *** −0.228 *** 1

SO −0.122 *** −0.132 *** −0.108 *** −0.092 *** −0.155 *** 0.303 *** 0.225 *** −0.066 *** 1

H10 −0.060 *** −0.050 *** −0.030 *** −0.025 *** −0.041 *** 0.234 *** 0.024 *** 0.101 *** 0.190 *** 1

TSE 0.012 −0.004 −0.012 −0.005 0.007 0.064 *** 0.042 *** −0.007 0.117 *** 0.024 *** 1

Note: *** and ** indicate that they have passed the significance test at the 1% and 5% confidence levels, respectively.

4.3. Empirical Results and Analysis

4.3.1. Benchmark Regression Test Results

Table 4 shows the benchmark regression test results in this paper. In the regression
results (1) and (2), when the control variables are not added, there is a significant positive
correlation between the explanatory variable DTW and the explained variables ISW and
ISD, which indicates that compared with the enterprises without digital transformation, the
enterprises with digital transformation are more inclined to carry out international strategy,
and the degree of international strategy is also higher. In the regression results (3) and (4),
after the control variables are added, the explanatory variable DTW is still related to the
explained variables ISW, which reveals a significant positive correlation. In the regression
results (5) and (6), when the control variables are not added, there is also a significant
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positive correlation between the explanatory variable DTD and the explained variables ISW
and ISD, which indicates that the stronger the degree of enterprise digital transformation,
the greater the probability of the enterprise choosing international strategy and the higher
the degree of international strategy. Similarly, in the regression results (7) and (8), after
the control variables are added, the explanatory variable DTD and the explained variables
ISW are still positively correlated with ISD. From the benchmark regression results, there
is a positive correlation between digital transformation and international strategy. With
more and more Chinese enterprises carrying out digital transformation, these digital
transformation firms are also more inclined to use the international market to develop their
own business. The benchmark regression results verify the previous research hypothesis 1.

Table 4. Benchmark regression test results.

ISW ISD ISW ISD ISW ISD ISW ISD

(1) (2) (3) (4) (5) (6) (7) (8)

DTW
0.212 ***
(0.033)

0.014 ***
(0.003)

0.125 ***
(0.034)

0.008 **
(0.003)

DTD
0.097 ***
(0.013)

0.005 ***
(0.001)

0.069 ***
(0.013)

0.003 **
(0.001)

Size 0.147 *** 0.004 *** 0.146 *** 0.004 ***
Debt −0.472 *** −0.010 −0.468 *** −0.011
Roa −0.586 *** −0.088 *** −0.583 *** −0.088 ***
SO −0.543 *** −0.052 *** −0.540 *** −0.052 ***

H10 −0.915 *** −0.042 *** −0.914 *** −0.042 ***
TSE 0.220 *** 0.009 0.218 *** 0.009
Year Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes
Constant 0.053 ** 0.102 *** −3.201 *** 0.032 *** 0.065 *** 0.104 *** −3.195 *** 0.031 ***

Adj R2 0.003 0.001 0.024 0.020 0.004 0.001 0.025 0.020
F-statistics 41.892 *** 19.187 *** 55.044 *** 45.741 *** 55.218 *** 14.883 *** 56.944 *** 45.583 ***

Note: *** and ** indicate that they have passed the significance test at the 1% and 5% confidence levels, respectively.

4.3.2. Intermediary Effect Test Results

Table 5 shows the results of the mediation effect in this paper. Based on the empirical
results in Table 4 above, the regression results (1) and (2) show that the values of vari-
able DTW and DTD coefficients are significantly positive, indicating that the innovation
investment of enterprises undergoing digital transformation is also higher. In the regres-
sion results (3) and (4), the value of the variable Inn coefficient is significantly positive,
which verifies the mediation effect of innovation between enterprise digital transforma-
tion and international strategy and the existence of the influence mechanism of corporate
innovation, which verifies the previous research hypothesis 2. At the same time, in the
regression results (3) to (6), the variables DTW and DTD are significantly positive, which
proves that after considering the impact of the innovation intermediary mechanism, digital
transformation still has a positive impact on international strategy, and innovation has a
mediation effect.

4.3.3. Endogeneity Test Results

Table 6 shows the endogeneity test results in this paper. In the 1st Stage regression
results (1) and (2), the Mobile coefficient of the variable is significantly positive, which
indicates that the more mobile phone users in the region where the sample company is
located, the higher the probability of digital transformation and the stronger the degree
of digital transformation, which verifies the correlation of the instrumental variables. In
the 2nd Stage regression results (3) and (4), the variable DTW coefficient is significantly
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positive, while in the 2nd Stage regression results (5) and (6), the variable DTD coefficient is
also significantly positive, which shows that after considering endogenous factors, digital
transformation can still promote the international strategy of enterprises. At the same time,
the J statistics of the 2nd Stage regression results failed to pass the significance test of the
conventional confidence level, which shows that the instrumental variables selected by the
endogenous test are reasonable.

Table 5. Intermediary effect test results.

Inn Inn ISW ISD ISW ISD

(1) (2) (3) (4) (5) (6)

DTW
1.662 ***
(0.112)

0.071 **
(0.037)

0.059 ***
(0.003)

DTD
0.543 ***
(0.044)

0.091 ***
(0.014)

0.026 ***
(0.001)

Inn
0.130 ***
(0.003)

0.005 ***
(0.001)

0.129 ***
(0.003)

0.005 ***
(0.001)

Size 0.982 *** 1.013 *** 0.038 *** −0.001 *** 0.035 *** −0.001 ***
Debt −6.153 *** −6.203 *** 0.270 ** 0.020 ** 0.275 ** 0.020 **
Roa 0.865 0.926 −0.856 ** −0.093 ** −0.858 *** −0.093 **
SO −2.166 *** −2.234 *** −0.360 *** −0.041 *** −0.350 *** −0.041 ***

H10 −2.970 *** −3.067 *** −0.676 *** −0.027 ** −0.665 *** −0.027 **
TSE 0.698 *** 0.681 *** 0.162 ** 0.006 0.163 ** 0.006
Year Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes
Constant −6.110 *** −6.359 *** −2.902 *** 0.062 * −2.864 *** 0.062 *

Adj R2 0.078 0.074 0.157 0.051 0.157 0.051
F-statistics 184.970 *** 174.467 *** 354.810 *** 102.330 *** 354.375 *** 102.325 ***

Note: ***, **, and * indicate that they have passed the significance test at the 1%, 5%, and 10% confidence
levels, respectively.

Table 6. Endogeneity test results.

1st Stage 2nd Stage

DTW DTD ISW ISD ISW ISD

(1) (2) (3) (4) (5) (6)

Mobile
0.263 ***
(0.026)

0.115 ***
(0.016)

DTW
0.014 *
(0.008)

0.059 ***
(0.003)

DTD
0.022 ***
(0.003)

0.026 ***
(0.001)

Control Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes
Constant −6.230 *** −1.860 *** −0.109 0.062 * −0.102 0.062 *

Adj R2 0.046 0.030 0.157 0.051 0.157 0.051
F-statistics 93.377 *** 59.694 *** 354.810 *** 102.330 *** 354.375 *** 102.325 ***
J-statistics — — 1.099 1.405 1.056 1.396

Note: *** and * indicate that they have passed the significance test at the 1% and 10% confidence
levels, respectively.
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4.3.4. Robustness Check

(1) Robustness test 1: Lag phase I inspection. In the benchmark regression, this paper
takes the current international strategy as the explained variable. Considering the
lag of the impact of digital transformation on a firm’s decision-making, in the robust-
ness test, this paper further takes the lagging international strategy variable as the
explained variable for the empirical test;

(2) Robustness test 2: International strategy sample test. The original samples in this
paper include international business samples and non-international business samples.
In the robustness test, this paper conducts an empirical test on the explained variable
ISD for the international business samples;

(3) Robustness test 3: Reject sample inspection. The difference in the administrative
level of the enterprise location will lead to the difference in the degree of enterprise
digital transformation. In China, Beijing, Shanghai, Tianjin, and Chongqing are
municipalities directly under the central government. The administrative level of
these four cities is higher than that of other cities. Therefore, this paper makes an
empirical test after excluding the sample enterprises located in these four cities.

(4) Table 7 shows the results of the robustness check. The three groups of robustness test
results all proved that the explanatory variables DTW and DTD coefficient values are
significantly positive, indicating that there was still a positive correlation between
digital transformation and international strategy even after controlling the robustness
factors, which verified the correctness of the empirical results mentioned above.

Table 7. Robustness test results.

Robustness Test 1 Robustness Test 2 Robustness Test 3

ISW ISD ISW ISD ISD ISD ISW ISD ISW ISD

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

DTW 0.118 ***
(0.037)

0.005 *
(0.003)

0.020 ***
(0.005)

0.099 ***
(0.038)

0.009 ***
(0.004)

DTD 0.075 ***
(0.015)

0.002 *
(0.001)

0.012 ***
(0.002)

0.064 ***
(0.015)

0.003 **
(0.001)

Control Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Constant −3.073 *** 0.043 −3.061 *** 0.043 0.363 *** 0.362 *** −2.843 *** 0.100 ** −2.826 *** 0.098 **

Adj R2 0.026 0.021 0.027 0.021 0.016 0.016 0.024 0.023 0.025 0.023

F-statistics 48.325 *** 38.712 *** 50.544 *** 38.922 *** 19.929 *** 19.968 *** 44.188 *** 42.560 *** 45.892 *** 42.328 ***

Note: ***, **, and * indicate that they have passed the significance test at the 1%, 5%, and 10% confidence levels,
respectively.

4.4. Heterogeneity Grouping Regression Test Results and Analysis

4.4.1. Grouping Test between SOEs and Non-SOEs

Chinese SOEs and Chinese Non-SOEs have great differences in government resources,
management style, and governance awareness, so different enterprises are also different in
development goals, incentive goals, and pursuit goals. Compared with Chinese Non-SOEs,
Chinese SOEs not only need to achieve the basic profit goal of the enterprise but also need to
undertake the government goal and social responsibility goal of promoting local economic
and social development. Then, in SOEs and Non-SOEs, this paper will test whether there
are differences in the impact of digital transformation on international business decisions.

Table 8 reports the grouping test results of Chinese SOEs and Chinese Non-SOEs. It can
be seen that in the test results of SOEs, although the correlation coefficient values between
variable DTW, DTD, and explained variable ISW are significantly positive, the correlation
coefficient values between variable DTW, DTD, and explained variable ISW cannot pass
the significance test of conventional confidence level. In the test results of Non-SOEs, the
values of variable DTW and DTD coefficients are significantly positive, which shows that
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the digital transformation of Chinese SOEs can significantly promote international business
decisions. Compared with Chinese SOEs, Chinese Non-SOEs tend to be small in scale and
have shorter enterprise management and decision-making chains. It is more convenient to
make digital transformation decisions and international decisions, especially with more
power and lower cost, so it is easier to play the role of digital transformation.

Table 8. Grouping test results for SOEs and Non-SOEs.

Sample of SOEs Sample of Non-SOEs

ISW ISD ISW ISD ISW ISD ISW ISD

(1) (2) (3) (4) (5) (6) (7) (8)

DTW
0.107 **
(0.051)

0.002
(0.004)

0.147 ***
(0.045)

0.012 **
(0.005)

DTD
0.080 ***
(0.021)

0.002
(0.002)

0.064 ***
(0.017)

0.004 **
(0.002)

Control Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes
Constant −4.463 *** −0.019 −4.452 *** −0.012 −3.113 *** −0.006 −3.126 *** −0.017

Adj R2 0.021 0.012 0.022 0.002 0.009 0.002 0.009 0.012
F-statistics 23.542 *** 13.438 *** 25.287 *** 3.558 *** 14.175 *** 4.393 *** 14.677 *** 14.188 ***

Note: *** and ** indicate that they have passed the significance test at the 1% and 5% confidence levels, respectively.

4.4.2. Grouping Test between High-Tech Enterprise and Non-High-Tech Enterprise

Scientific and technological attributes will affect enterprise decision-making. Due to
its high degree of digitization and its relatively special business model, the degree of digital
transformation reflected by high-tech enterprises will be weaker than that of non-high-
tech enterprises. Although the cost of non-high-tech enterprises in the process of digital
transformation will be higher, the impact of digital transformation on enterprises, especially
in promoting the transformation of enterprise organization systems and reducing enterprise
risks, will be higher. Therefore, this paper tests the samples of high-tech enterprises and
non-high-tech enterprises, respectively.

Table 9 reports the grouping test results of high-tech enterprises and non-high-tech
enterprises. It can be seen that in the test results of high-tech enterprise samples, the values
of variable DTW and DTD coefficients are not significant, which indicates that the impact
of digital transformation on enterprise internationalization decision-making is not obvious
in high-tech enterprises. In the test results of non-high-tech enterprises, the values of
variable DTW and DTD coefficients are significantly positive, which proves that the digital
transformation of non-high-tech enterprises has an obvious positive effect on internation-
alization decision-making. Because the business of high-tech enterprises is more closely
related to digital technology, the application of digital technology in the process of digital
transformation of non-high-tech enterprises can more effectively promote the obvious
transformation of enterprises, and the digital transformation of non-high-tech enterprises is
a more effective strategic transformation of enterprises. The management of non-high-tech
enterprises will also cherish and pay more attention to the digital transformation behavior
of enterprises, which will make the digital transformation play a stronger role in enterprise
decision-making.
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Table 9. Grouping test results for high-tech enterprise and non-high-tech enterprise.

Sample of High-Tech Enterprise Sample of Non-High-Tech Enterprise

ISW ISD ISW ISD ISW ISD ISW ISD

(1) (2) (3) (4) (5) (6) (7) (8)

DTW
0.075

(0.054)
0.001

(0.005)
0.087 **
(0.046)

0.025 ***
(0.004)

DTD
0.009

(0.021)
0.001

(0.002)
0.062 ***
(0.019)

0.021 ***
(0.002)

Control Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes
Constant −6.662 *** −0.164 *** −6.561 *** −0.165 *** −4.146 *** 0.037 −4.151 *** 0.038

Adj R2 0.034 0.025 0.034 0.025 0.026 0.014 0.027 0.014
F-statistics 37.405 *** 27.500 *** 37.176 *** 27.528 *** 31.991 *** 17.281 *** 33.125 *** 17.512 ***

Note: *** and ** indicate that they have passed the significance test at the 1% and 5% confidence levels, respectively.

4.4.3. Grouping Test between High Institutional Development and Low Institutional
Development

Institutional development is an important part of enterprise external governance.
Good institutional development can not only create a fair relationship between government
and enterprises and a good business environment for enterprises in the region, but it
can also build good technical and trading conditions for enterprises to carry out digital
transformation [39]. This means that the advantages and disadvantages of the regional
institutional development where the enterprise is located will have different external effects
on the enterprise so that the impact of digital transformation on international business
decisions is different. Therefore, this paper will test the samples of enterprises in high
institutional development and low institutional development, respectively.

Table 10 reports the grouping test results of areas with high institutional development
and areas with low institutional development. It can be seen that in the test results of high
institutional areas, the values of variable DTW and DTD coefficients are significantly posi-
tive, which shows that in the test results of high institutional areas, digital transformation
can have an obvious positive effect on enterprise internationalization decision-making. In
the low institutional development, the variables DTW and DTD can only have a significant
positive effect on the explained variable ISW, but the test results with the explained variable
ISD are not significant. Compared with areas with low institutional development, areas
with high institutional development can form more institutional support and institutional
supplement for enterprises, which is conducive to enterprises obtaining more external
resources in the process of digital transformation, and enable enterprises to better control
the costs and risks in the process of digital transformation, which is conducive to releasing
the “dividend” of digital transformation.

4.4.4. Grouping Test between Eastern China and Non-Eastern China

Although China’s overall economic development has been very fast in recent years,
the phenomenon of unbalanced regional development still exists, so there are differences
in the degree of digital transformation of enterprises in different regions. The degree of
digitization of enterprises in eastern China is generally higher than that in central and
western China [40]. Therefore, this paper will test the samples of enterprises in eastern
China and non-eastern China, respectively.
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Table 10. Grouping test results for high institutional development and low institutional development.

Sample of High Institutional Development Sample of Low Institutional Development

ISW ISD ISW ISD ISW ISD ISW ISD

(1) (2) (3) (4) (5) (6) (7) (8)

DTW
0.121 ***
(0.048)

0.009 **
(0.005)

0.099 **
(0.047)

0.001
(0.004)

DTD
0.062 ***
(0.019)

0.022 ***
(0.002)

0.066 ***
(0.019)

0.001
(0.001)

Control Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes

Constant −1.934 *** 0.004 −1.921 *** 0.003 −4.650 *** 0.034 −4.645 *** 0.036
Adj R2 0.027 0.018 0.028 0.018 0.023 0.016 0.024 0.016

F-statistics 31.264 *** 20.826 *** 31.968 *** 20.507 *** 26.569 *** 18.945 *** 27.671 *** 18.978 ***

Note: *** and ** indicate that they have passed the significance test at the 1% and 5% confidence levels, respectively.

Table 11 reports the results of grouping tests for eastern and non-eastern China. It can
be seen that in the test results of the samples in eastern China, the variables DTW and DTD
coefficient values are significantly positive, which indicates that digital transformation can
have a significant positive effect on enterprise internationalization decisions in eastern
China. However, in the test results of samples from non-eastern regions, the variable DTW
and DTD coefficient values did not all pass the significance test. Compared with the central
and western regions, the eastern region of China has a better digital economy foundation,
which is not only conducive to the digital transformation of enterprises but also promotes
the digital transformation to play a better role.

Table 11. Grouping test results for eastern China and non-eastern China.

Sample of Eastern China Sample of Non-Eastern China

ISW ISD ISW ISD ISW ISD ISW ISD

(1) (2) (3) (4) (5) (6) (7) (8)

DTW
0.109 ***
(0.041)

0.008 **
(0.004)

0.076
(0.061)

0.006
(0.004)

DTD
0.064 ***
(0.016)

0.028 ***
(0.002)

0.054 **
(0.025)

0.001
(0.002)

Control Yes Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes
Constant −2.336 *** 0.062 *** −2.332 *** 0.061 *** −5.605 *** −0.037 −5.574 *** −0.034

Adj R2 0.023 0.018 0.024 0.018 0.025 0.015 0.025 0.015
F-statistics 37.293 *** 28.436 *** 38.604 *** 28.276 *** 17.433 *** 10.858 *** 17.920 *** 10.659 ***

Note: *** and ** indicate that they have passed the significance test at the 1% and 5% confidence levels, respectively.

5. Conclusions

Digital technologies, such as big data, cloud computing, blockchain, and artificial
intelligence, have become an important force driving China’s economic development by
changing the factors of production in the traditional economic system. In recent years,
more and more Chinese enterprises have carried out digital transformation, trying to seize
the trend of digital economy transformation and obtain opportunities for future develop-
ment. Therefore, this paper empirically examines the impact of digital transformation on
enterprises’ internationalization decisions by taking listed companies on the main boards
of Shanghai and Shenzhen A-share markets during 2014–2020 as samples and considers
the impact mechanism of innovation. It is found that digital transformation has a posi-
tive impact on the internationalization operation decisions of Chinese enterprises, that is,
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compared with the enterprises without digital transformation, the probability and degree
of internationalization operations of digital transformation enterprises are higher, and
the probability and degree of internationalization operations of enterprises with a higher
degree of digital transformation are also higher. At the same time, innovation is the influ-
encing mechanism of digital transformation on international strategy, that is, innovation
has a mediating effect between digital transformation and international strategy. This con-
clusion still holds after controlling for endogenous and robust factors. The heterogeneity
grouping test found that the impact of digital transformation on the international strategy
of Chinese enterprises is more obvious in Chinese Non-SOEs, non-high-tech enterprises,
areas with high institutional development, and eastern China. Empirical evidence in this
paper verifies that digital transformation can effectively promote Chinese enterprises’ inter-
national strategy decisions, expands the research on the economic consequences of Chinese
enterprises’ digital transformation, and helps to better understand the behavior of Chinese
enterprises’ digital transformation.

Our research contributes to current studies in the following aspects: first, this paper
employs the text mining method to construct indices to reflect a firm’s digital transforma-
tion. Most current studies apply provincial or city-level indices of digital transformation,
but they cannot perfectly reflect the digital level of each firm. Second, this paper inves-
tigates the impact of digital transformation on international strategy. Whereas previous
literature focuses on the exports of firms, our study concentrates on a firm’s strategy, which
is extremely crucial for firms. Third, we investigate the mechanism of how international
strategy is impacted by digital transformation. We show that innovation channels can
explain the relationship between digital transformation and international strategy. Finally,
heterogeneity is considered. We test whether the impact of digital transformation differs
across different features of firms.

The empirical evidence of this paper shows that the digital transformation of Chinese
enterprises can promote international business decision-making. Combined with the re-
search conclusions of the existing literature, although there are some risks and uncertainties
in the digital transformation, on the whole, the advantages outweigh the disadvantages for
Chinese enterprises. First, China’s national and local governments should actively guide
Chinese enterprises in digital transformation. Through the formulation and implementa-
tion of supporting policies, such as financial support, fiscal and tax support, policy support,
and technical support for digital transformation enterprises, they should encourage enter-
prises to actively carry out digital transformation and encourage universities and R & D
institutions to cooperate with enterprises to assist them in R & D and innovation from the
technical level, so as to reduce the worries of digital transformation enterprises. Second, for
enterprises, they should establish the confidence and determination of digital transforma-
tion. Enterprises should seize the development opportunities of the digital economy era,
relying on a good external environment, first to solve their own “dare not transformation”
and “do not want to transition” point of view and take the initiative to contact, identify, and
adapt the digital transformation to build their own digital transformation plan. Through
technological innovation, management innovation, and operation innovation, the problem
of “no transformation” can be solved to enhance the core competitiveness of enterprises
and provide sustainable development paths. Third, for market investors, they should pay
more attention to digital transformation enterprises and obtain the “dividend” of enter-
prise digital transformation in time. Digital transformation can not only bring benefits to
enterprises themselves but also ensure the benefits of market investors. Therefore, market
investors should strengthen their investment in digital transformation enterprises, which
can not only ensure that market investors obtain sufficient income but also provide a stable
source of funds for digital transformation enterprises to form a “win-win” between digital
transformation enterprises and market investors.

From the perspective of future research, first, the current research on enterprise digital
transformation focuses on testing the economic consequences of digital transformation,
while there is less research on the influencing factors of digital transformation. Is why enter-
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prises choose digital transformation due to the guidance of external policies, the decision
of enterprises’ own operation and development, or the factors of enterprise management?
Exploring the influencing factors of digital transformation is also of great significance to un-
derstand the digital transformation of enterprises and its economic consequences. Second,
the current research on the economic consequences of enterprise digital transformation
mostly focuses on the enterprise level, such as the impact on corporate performance, the
influence of total factor productivity on the enterprise, the fulfilment of the social responsi-
bility of the enterprise, and the influence of the impact on enterprise information disclosure,
etc., but does not pay attention to the impact of digital transformation on other levels.
For example, whether digital transformation will have an impact on the performance of
enterprises in the stock market is also a matter of concern for further research. Third,
the current research on the digital transformation of Chinese enterprises is an empirical
test for China’s main board-listed companies. However, in China’s capital market, in
addition to the main board-listed companies, there are also many types of enterprises,
such as GEM-listed companies and science and innovation board-listed companies. These
enterprises are very different from the main board-listed companies due to their own scale
differences and industry attribute differences. It is worth further studying the impact of
digital transformation on enterprises. In particular, the high risk and high return of Chinese
GEM-listed companies have attracted the attention of many market investors, so the digital
transformation of GEM-listed companies is more worthy of attention.
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Abstract: This study analyzes papers on the corporate social responsibility (CSR) of Chinese multina-
tional enterprises (CMNEs) published in top-tier management and international business journals.
We extracted six key constructs from these studies, examined their interconnections, and identified
five themes. These themes are (1) the relationship between corporate governance and CSR practice,
(2) the relationship between institutional environments and CSR practice, (3) the relationship between
resources and capabilities and CSR practice, (4) the relationship between strategy/activity and CSR
practice, and (5) the relationship between corporate performance and CSR practice. Our study aim is
to reveal research gaps that have not been identified in other previous review articles. Thus, based on
the research gaps identified through a review of previous studies, we identified that there is a strong
relationship between CSR and national cultural contexts; however, most current research on CSR has
focused on Western cultural contexts. Thus, to further explore how CSR of CMNEs may differ from
other countries (e.g., Western countries) that is our review aim, we provide five directions for future
CSR research on CMNEs. Finally, we theoretically and conceptually analyze recent studies on the
impacts of corporate governance, resources, and capabilities on CMNEs’ CSR practices in relation to
corporate performance through a theoretical framework and identify future research directions on
Chinese MNEs’ CSR by reviewing various theories and perspectives over the last 13 years.

Keywords: Chinese multinational enterprises; corporate social responsibility; stakeholder theory;
institutional theory; agency theory

1. Introduction

With the development of the global economy and the increasing diversity of dis-
cussions about balancing corporate and societal interests, the concept of corporate social
responsibility (CSR) has evolved [1]. In most research, CSR has been defined as a society’s
expectations for enterprises in terms of economy, law, ethics, and discretion [2]. Some
scholars believe that CSR supplements corporate, economic, and legal responsibilities,
while corporate shareholders maximize profits and maintain and promote social inter-
ests [3]. However, some see CSR primarily as an approach to raising profits [3]. Our paper
argues that CSR is reflected in a company’s pursuit of economic profitability along with
environmentally and socially responsible practices [4].

Multinational enterprises (MNEs) need to respond to the complex needs of multiple
stakeholders and be socially responsible to different host communities [5,6], i.e., (1) CSR in
a home country, (2) CSR in different host countries, and (3) global international CSR [7].
CSR activities conducted by MNEs not only contribute to the economic growth of the
host country but also to the general welfare of society. Therefore, CSR as a non-market
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coping mechanism can help subsidiaries reduce stakeholder pressure from unfamiliar host
countries and facilitate the acquisition of local legitimacy [8], especially for emerging market
MNEs [6]. To respond better to isomorphic pressures from various host communities and
gain internal and external legitimacy for MNEs operating in emerging Asian markets [9], a
global CSR strategy aligned with the home country and a local CSR strategy aligned with
local needs must be adopted [10].

Some current studies have illustrated the significance of CSR from different perspec-
tives, such as the examination of the necessity of CSR from the perspective of institutional
theory, agency theory, and upper echelons theory [8,11–13], and the relationship between
CSR and corporate social, financial, and environmental performance based on stakeholder
theory, resource-based view, and resource dependence theory [14,15]. Under the influence
of global trade processes and the COVID-19 epidemic, the field of CSR research in the
context of MNEs is trending towards the dynamic characteristics of social expectations,
the non-fixed needs of stakeholders, the factors that impede CSR, and the integration of
dynamic corporate capabilities with social needs [14,16].

Our study aim is to reveal research gaps that have not been identified in other previous
review articles on the relevant topics. Thus, in this way, our study contributes to filling
the Chinese MNEs’ (CMNEs’) CSR literature research gap that is the focus of our review
article. Many studies have explored the concept of CSR. Research on CSR practices of
MNEs is also increasing, but most studies focus on Western cultural contexts [16]. The CSR
of MNEs involves the home country, host country, and the entire international community,
which distinguishes it from the CSR of non-MNEs [17]. Given the relationship between
CSR and national cultural background, Chinese firms’ CSR dimensions may differ from
those of other countries (e.g., Western countries) [18]. We highlight prior literature on CSR
in CMNEs, which contributes to a better understanding of MNE CSR activities in emerging
Asia. Additionally, by reviewing the literature, we identified the factors that influence
CMNEs’ CSR and the effect of CSR practices on corporate performance, which can provide
some direction for corporations in the design and implementation of CSR strategies.

In the global trade market, China’s outbound investment has increased with the
support of the Chinese government’s Belt and Road Initiative and other policies. From
January to May 2022, China’s domestic investors’ cumulative non-financial investment in
overseas enterprises reached USD 44.6 billion, up 3% year on year. The investment range
includes 3302 abroad firms from 157 countries and regions [19]. While the average net
worth of companies in mainland China (including Hong Kong) (USD 43.18 billion) exceeds
the Fortune 500 average in 2022, the average return on sales (at 5.1%) and return on net
assets (at 9.5%) still lag the Fortune 500 average [20].

In terms of the CSR practices of CMNE, most studies use the SNAI (Shanghai National
Accounting Institute) Chinese firms’ social responsibility index to assess Chinese CSR
through SA8000 (Social Accountability International), GRI3 (Global Reporting Initiative),
and the “Global Compact” project (The United Nations) [21]. In this system, a listed com-
pany’s CSR index is divided into eight areas and 36 subcategories as follows: environment,
energy savings, employees, employment and fair promotion, social problems, consumers,
other stakeholders, law, and business ethics [21]. While Chinese enterprises’ CSR practices
are constantly standardized due to a lack of global responsibility awareness and ineffective
governance mechanisms, some enterprises fail to fulfill their responsibilities in overseas
investment [22]. Based on the background of China’s multinational business development,
CSR issues in CMNEs show a variety of trends.

This study has at least three contributions and implications. First, we learn about
the application of CSR-related theories and concepts to the study of Chinese MNEs by
reviewing research published in top journals over the last 13 years. Second, we categorize
the existing research and present each topic in the form of a conceptual framework to
analyze studies on the impacts of Chinese MNEs’ governance structures, resources, and
capabilities, including institutional environments and strategies, on CSR practices and
corporate performance, providing a systematic overview of the most recent research on
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the subject. Third, based on previous research, we identify future research directions for
CSR in CMNEs, such as the adaptation of CSR practices to emergency responses under the
influence of the COVID-19 pandemic. Through a review and extension of the literature,
we argue that the research area is rich, and we hope that this study will contribute to the
development of CSR theory related to CMNEs.

This paper is organized as follows. First, we discuss the CSR theories used to study
CME. Next, we review 16 top-tier journals’ articles in the management and international
business (IB) fields, summarize the research topic, and outline the research framework. We
then identify CSR concepts from these articles. Finally, we provide suggestions for future
research based on previous studies and describe our contributions in the conclusion.

2. Literature Review Methodology

We used a semi-systematic analysis to review theories, concepts, and findings from
the literature and identified themes [12]. First, we selected journals or articles published
by reputable publishers to exclude technical reports and online presentations [23]. To
more efficiently map the direction of the research area, we focused on the University of
Texas at Dallas (UTD) list of top 24 journals in the business administration field, from UTD
the Top 100 Business School Research Rankings in 2020 for management and IB journals
(i.e., Academy of Management Journal, Administrative Science Quarterly, Journal of International
Business Studies, Management Science, Organization Science, and Strategic Management Journal)
and nine highly reputed journals primarily in the field of IB and area studies listed on
the 2021 UK Chartered Association of Business Schools Research Rankings (ABS) 3 or 4
(e.g., Asia Pacific Journal of Management, Global Strategy Journal, International Business Review,
Journal of International Management, Business Ethics Quarterly, Journal of World Business,
Journal of Business Ethics, and Management and Organization Review).

Then, by referring to the PRISMA guidelines and the keyword search algorithm
created by Pisani [24] using standard Boolean operators, we identified the keywords:
“corporate social responsibility”, “CSR”, “social responsibility”, “corporate social irre-
sponsibility”, “CSIR”, “environment sustainable”, “environmental sustainability”, “social
sustainable”, “social sustainability”, “economic sustainable”, “economic responsibility”,
“stakeholder”, “multinational enterprise“, “MNE”, “multinational corporation“, “MNC”,
“Chinese multinational enterprise”, “Chinese MNE”, Chinese multinational corporation”,
“Chinese MNC”, “Chinese firm”, “corporate ethics”, “corporate philanthropy”, “interna-
tional”, “multinational”, “transnational”, and “global”. To ensure the timeliness of the
research findings, we searched for papers between 2010 and 2022 by Google Scholar and
Web of Science using the above keywords in the titles, abstracts, and keywords of the
journals [25,26], and after removing those that appeared more than once in the different
searches, we obtained a total of 82 articles. Next, we screened the literature. In the first
stage, we read the title and abstract of each paper to check if the topic was related to MNEs’
CSR, which reduced the initial number of articles to 72. In the second step, we removed
CSR studies of MNEs that were not relevant to the Chinese context. Based on these two
screenings, 55 papers were selected for review [27,28].

The authors completed the framework of CMNE’s CSR literature review using the
following steps. First, based on the title, abstract, keywords, theoretical lens, and logical
structure of the paper, two authors created initial tables summarizing the journal sources,
years, theoretical perspectives, and core viewpoints of previous related research, and drew
the initial frame. The three authors then worked together to examine and modify the
framework and tables. Then, all authors made several more adjustments to the framework
in the subsequent writing process, resulting in the Figure and Tables [28]. Figure 1 depicts
the distribution of research topics in CMNE CSR over the last ten years, with research
gaps or rarely studied or understudied issues noted in grey. In order to clearly represent
the relationships between the constructs, we indicated the causal relationships with num-
bers [27]. We can easily find abundant academic literature to propose new ideas for future
agendas [12].
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Figure 1. Conceptual framework.

Table 1 presents the number of journal publications over time. According to the
statistics in the table, the number of papers on CSR in Chinese firms shows a relatively
stable fluctuation each year. Since 2010, every five years has increased to a maximum
number comparable to the previous fifth year; for example, in 2010, 2015, and 2020, the
numbers were 8,7, and 7, respectively. Furthermore, business ethics and Asian journals
have the most publications, except for the Strategic Management Journal (5). Next, we
provide statistics on the number of times each theory is used every year, as shown in
Table 2. As mentioned above, Institutional theory and Shareholder theory are the most
frequently used theories in the research field of CMNE CSR, followed by agency theory,
upper echelons theory, legitimacy theory, and resource dependence theory.

We classify six research topics and several key concepts based on the core ideas of each
paper, which are examined in detail below. Table 3 shows the number of times each topic
was studied each year. From this table, we can observe the influence of the institutional
environment and corporate government on CSR practices and the relationship between
CSR and corporate performance is the largest number. In Table 4, we select concepts related
to CMNEs’ CSR from each study. CSR disclosures, legitimacy, reporting, and strategies
have appeared most often. Additionally, in Appendix A, we list all the papers discussed in
the form of a table.
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Table 1. Journal and year of the articles on Chinese MNEs’ CSR 2010–2022.

Journal 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Academy of Management Journal 2 1 3
Administrative Science Quarterly 0

Asia Pacific Journal of Management 1 1 1 1 2 2 8
Business Ethics Quarterly 2 2

Global Strategy Journal 0
International Business Review 1 1

Journal of International Business Studies 1 1
Journal of International Management 0

Journal of Business Ethics 6 4 2 1 3 2 2 1 1 22
Journal of World Business 1 1 2

Management and Organization Review 3 1 2 1 7
Management International Review 1 1 2

Management Science 0
Organization Science 2 2

Strategic Management Journal 1 1 1 1 1 5
Total 8 4 2 5 3 7 5 4 2 2 7 4 2 55

Table 2. Theory and year of the articles on Chinese MNEs’ CSR.

Theory 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Agency theory 1 1 1 1 1 5
Attention-based view 1 1

Boundary-spanning learning 1 1
Chief sustainability officer view 1 1 2

Collective action theory 1 1
Corporate social irresponsibility 1 1

Critical mass theory 1 1
Cross-cultural perspective 1 1

direct benefits/indirect costs 1 1
Elaboration Likelihood Model 1 1

Grounded-theory-building 2 2
Human capital management perspective 1 1

Information asymmetry theory 1 1 2
Information Theory 1 1 2
Institutional Theory 1 3 1 2 1 2 1 3 2 1 17

Integrative social contracts theory 1 1
International business theory 1 1

legitimacy theory 1 2 1 4
Neoclassical trade theory 1 1

Organizational Theory 1 2 3
Portfolio theory 1 1

Product classification theory 1 1
Reputation risk view 1 1
Resource-based View 1 1

Resource dependence theory 1 1
Risk mitigation theory 1 1

Signaling theory 1 1 2
Societal marketing perspective 1 1

Social stratification view 1 1
Stakeholder theory 1 1 1 4 5 2 1 1 1 17

Strategic view 1 1
Task interdependence 1 1

Type II agency problem 1 1
Upper echelons theory 2 2 1 5

Total 5 7 3 6 7 10 7 6 4 3 11 5 10 84
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Table 3. Topic and year of the articles on Chinese MNEs’ CSR.

Topic 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Corporate Governance → CSR 2 2 2 1 1 2 1 11
CSR → Performance 2 3 1 2 1 3 1 1 1 2 1 1 19

Institutional environments → CSR 2 1 1 2 1 2 2 1 3 1 1 17
Resource and Capability → CSR 1 2 1 4

Strategy/Activity → CSR 2 1 1 4
Total 6 3 2 5 4 7 5 4 3 0 10 2 4 55

Table 4. Concepts related to Chinese MNEs’ CSR.

Concepts 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Corporate ethics 2 1 3
CSR assurance 1 1 2

CSR Commitment 1 1 1 3
CSR communication 1 1 1 3

CSR donation 1 1 1 1 1 5
CSR diffuse 1 1 2 1 5

CSR disclosures 1 1 1 2 2 7
CSR security 1 1 2

CSR initiatives legitimacy 1 1 2 1 5
CSR reporting 1 1 1 2 2 2 1 1 11
CSR strategies 1 1 1 2 1 1 2 1 1 1 12

CSR suspension 1 1 2
Corporate philanthropy 1 1 1 1 1 1 1 7

Corporate volunteer assignments 1 1
Environmental CSR 1 2 1 4

external-oriented CSR practices. 1 1 2
Globalization of CSR 1 1 1 3

intangible assets 1 1
Internal CSR structures 1 2 3
Rankins CSR Ratings 2 1 2 5

Reputation risk spillover 1 1
Self-Presentation of CSR 1 1 2

Total 1 3 3 5 7 5 9 9 12 7 15 9 4 88

On this basis, we also found that the existing research is divided into two main areas:
one part is the research that discusses the factors that influence CSR practices in the Chinese
context, such as corporate governance, resource and capability, institutional environment,
and corporate strategy (Figure 1). Most of them have been concluded through quantitative
studies by collecting data from Chinese companies or by comparing the differences with
Western CSR practices using qualitative methods; the other part discusses the role of
corporate CSR practices on corporate performance; the other part discusses the effect of
corporate CSR practices on corporate performance, as in Figure 1, mainly regarding the
impact on financial and legitimacy performance, through quantitative analysis.

3. Research on the CMNEs’ CSR

CSR implementation by MNEs in the world has always been an interesting topic for
scholars in the field of business ethics [25]. We focus on CMNEs in emerging Asian markets
implementing global CSR activities. As a result, we classify six research topics and several
key concepts based on the core ideas of each paper, which are examined in detail below.
First, we found that, with the exception of non-MNEs, MNEs may consider stakeholders
such as the home country, the host country, and even the entire world in a more complex
political, economic, and cultural environment [6].

Second, many studies have proposed that CSR performance in China differs from that
in Western countries because of the sociocultural context [18]. Besides similar dimensions,
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i.e., economic, legal, environmental, consumer, employee, and social charity dimensions,
the Western CSR system regarding profits for shareholders also has dimensions in racial
and gender equality, as well as equal opportunity for underprivileged groups and regional
development, which are of less concern to Chinese corporations. For Chinese corporations,
the first dimension that is of greater concern is good faith, which is reflected in the sense
of cooperation and business ethics related to fair prices and genuine goods. The second
is employment, which is typically required by firms to provide more jobs to alleviate
China’s labor shortage. The third distinct dimension is social stability and progress, which
is like Gallo’s [29] “correcting or stopping a behavior that is detrimental to social matters,”
but also has its own unique meaning related to China, i.e., ensuring social stability and
harmony [18]. Next, we will analyze in detail the key findings of the six themes.

3.1. The Relationship between Corporation Governance and CSR Practices

Since the governance structure of MNEs demonstrates multiple trends [30], it is more
conducive to directly comprehending the CSR implementation process of MNEs [11],
which is useful for CSR analysis in the Chinese context. Most previous studies, from
the perspective of the CMNE governance structure, such as board composition and firm
ownership, as well as top management team (TMT) characteristics, examine its role in the
implementation of CSR strategies, CSR evaluation, and CSR disclosure. In Table 5, we list
the main findings of the current studies on CSR in CMNEs, including theories and concepts.
As it can be seen from the table, the main theories used on this theme are institutional
theory, agency theory, stakeholder theory, upper echelon theory, etc. The concepts related
to it that are discussed more frequently are CSR strategies, CSR reporting, CSR disclosures,
and the legitimacy of CSR initiatives. We can see from Figure 1 for 1–2 that there is a
bidirectional relationship between corporate and CSR practice.

Based on the upper echelons theory, Wang et al. [31,32] proposed that government,
customer, competitor, employee, and shareholder pressures all influence corporate CSR
managerial decision making. In the implementation of CMNEs’ CSR practices, the issue
concerning the role of government and public ownership is still a concern for many schol-
ars, since it influences the adoption of corporate internationalization strategies and the
relationship with stakeholders [33,34]. Khalid et al. [35], according to legitimacy theory and
stakeholder theory, proposed that the laws and regulations promulgated by a country’s
legislative body serve as the foundation for the execution of the country’s CSR policies,
concluding that when the government is both a stakeholder and the organization’s owner,
it applies different rules to state-owned enterprises than it does to non-state-owned enter-
prises; this may also lead to the different international performance of SOEs and non-SOEs
in terms of environmental, social and governance. Based on institutional and agency
theory, Lau and Lu [11] emphasized the unique characteristics of corporate governance
structures and mechanisms in the Chinese context and proposed that the structure of state
ownership has an impact on CSR discolors and that ownership concentration reduces
the diversity of CSR activities. Therefore, state-controlled firms with dispersed equity
perform better than private enterprises with concentrated equity. This finding implies that
in a diverse governance environment, Chinese MNEs may broaden the scope of CSR in
internationalization [35].

Regarding the implementation of CSR activities at the company’s board and TMT
levels, according to Lau and Lu [11], board members are external supervisors or repre-
sentatives from the perspective of stakeholders. In comparison to the internal TMT level,
the board may elicit the CMNE’s social responsibility to serve the public’s performance
positively and effectively. For board CSR performance, some studies, based on resource
dependence theory, mention that joint ventures need to connect to more external resources
to provide support for CSR activities [36,37]. Liao et al. [36], from an agency perspective,
also mention that a larger board size, more female directors, and increased international
experience of CEOs can devote more energy and resources to social responsibility assurance.
Indeed, the above incentives also stimulate CSR performance at the TMT level at the same
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time; moreover, philanthropy in CSR also has an impact on the legitimacy of external
stakeholders and the persistence of internal stakeholders [38].

Furthermore, Fu et al. [39] proposed that establishing a chief sustainability officer
(CSO) in a corporation can increase CSR activities while decreasing socially irresponsible
activities (CSIR). However, if initiatives are not enhanced, it may even lead to governance
failure. For example, some MNEs in the oil and gas industry may experience governance
failures owing to insufficient CSR and policy initiatives [40]. As a result, the approach to
addressing the issue will require additional research in the future.

Table 5. Research on the effect of corporation governance on CSR practices.

Authors Year Theory Concepts Findings

Lau et al. [11] 2016
Institutional theory,
Agency theory,
Upper echelons theory

CSR disclosures,
CSR strategies

Compared to TMT, board may have a
more active and effective elicit CMNE’s
CSR to serve the performance of public

Khalid et al. [35] 2021
Legitimacy theory
Stakeholder Theory

Environmental CSR,
Globalization of CSR

Chinese non-state-owned MNEs
outperform their peers on
environmental and governance
performance.

Wang et al. [31] 2015 Upper echelons theory CSR donation
Pressure from stakeholders influences
the perception of corporate charitable
giving management decisions

Zamir1 and Saeed [41] 2020
Legitimacy theory and
institutional theory

CSR disclosures,
CSR reporting

MNEs close to financial centers exhibit
more CSR disclosure.

Liao et al. [36] 2018
Resource dependence theory,
agency theory, and critical
mass theory

CSR assurance
MNEs with larger boards, more women
directors can devote more energy and
resources.

Fu et al. [39] 2020 Upper echelons theory CSR Commitment

The presence of a chief sustainability
officer (CSO) increases CSR activities
and reduces corporate social
irresponsibility activities (CSIR)

3.2. The Relationship between Institutional Environment and CSR Practices

Institutional logic aims to understand how the cognition and behavior of organizations
and individuals are influenced by various belief systems as well as being reshaped [6].
Institutional infrastructure and cultural ethics will have a long-term impact on emerging
economies’ CSR approaches and when faced with global isomorphic challenges, Chinese
MNEs will adapt to corresponding strategies [14,42]. Through a review of the literature, we
also find that in addition to institutional theory, scholars have drawn on stakeholder theory,
upper echelons theory, and Grounded-theory-building to analyze topics related to CSR
practices, involving concepts such as CSR strategies, CSR diffuse, CSR reporting, external-
oriented CSR practices, globalization of CSR, CSR disclosures and CSR initiatives legitimacy,
as shown Table 6. This section discusses the role of the national institutional environment
in CMNE CSR implementation from political, economic, and social perspectives, as shown
in Figure 1 for 3–5.

Among the studies about the political-institutional environment on CSR,
Miska et al. [43] believe that the characteristics of the home country are decisive factors
for MNEs to implement CSR strategies in emerging Asian markets. The political envi-
ronment in China also has an impact on the adoption of CSR strategies. Most studies
concentrate on the degree of connection with the state. Ge and Zhao [44] examined that
corporations with a closer bureaucratic linkage to the state are more likely to focus on
external-oriented CSR practices, while those with closer relationships with states through
political or semi-political associations with the state are more likely to adopt strategies to
improve the internal structure of CSR [44].

Regarding the motivation of corporations to implement government CSR initiatives, Li
and Lu [45] from the institutional view developed a dual-agency model, explored the inter-
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play of corporate motivation to implement CSR initiatives and human agents (government
officials, corporate CEOs), and conclude that corporations are more likely to increase CSR
when public agents are more motivated to seek promotion to central government or when
private agents are more concerned with legitimacy. Liu et al. [14], from upper echelons
theory and stakeholder theory, examined that private Chinese enterprises with a high social
status are more willing to expand their national connections through CSR activities to
maintain their dominant position in the local market. Furthermore, Marquis et al. [33] es-
tablished a state-mediated globalization mechanism based on institutional theory to guide
corporations on how to adopt and adapt to global CSR practices to meet the adaptability
abroad and legitimacy in home countries for CMNE’s overseas subsidiaries.

Based on some studies, CMNEs’ CSR practices are influenced by local economic
circumstances during the globalization process [46]. For example, a company in a region
with a weaker economic institutional environment can reduce the quality of CSR disclosure
and increase the cost of corporate bonds [47]. Companies in Asian economic markets located
closer to financial centers exhibit more CSR disclosures than their counterparts located
further away [41]. Sun et al. [48], from the perspective of institutional theory, discovered
that banks are more likely to actively publish CSR reports in communities where enterprises
generally publish more CSR reports or where CSR report guidelines. Moreover, at the
industry level, large firms affiliated with the extractive and manufacturing industries,
typically China’s SOEs state-owned enterprises (SOEs), which have more government-
funded projects, perform more and higher-quality CSR activities [49].

Cultural traditions and ethical differences play leading roles in CSR implementation.
Hah and Freeman [6,50], based on stakeholder theory and institutional theory, suggest that
MNEs are driven to engage in socially responsible activities by host country stakeholders
when the ethical standards of the host country differ from those of the home country.
According to Barin Cruz and Boehe [51], China adapts headquarters CSR practices to
respond to the needs of local host societies to be regarded as locally responsive to particular
cultural circumstances. Furthermore, regarding the ideological elements of religion and
law, Du et al. [52] found that the religious climate has a positive effect on CSR behavior
and that the religious climate of the informal system and law enforcement of the formal
system has a substitutable effect.

In general, institutional environment factors influence corporate CSR strategies, and
some studies have found that CSR activities may assist Chinese MNEs in better adapting
to the global homogeneous model while complying with the requirements of home insti-
tutions, thereby promoting the diversification of CSR evaluation criteria in the Chinese
context [43].

3.3. The Relationship between CSR Practice and Corporate Performance

This theme examines how CSR practices affect corporate performance (finance and
operational legitimacy), as shown in Figure 1 for 5–6. As shown in Table 7, we could identify
from the review that scholars more commonly use stakeholder theory, agency theory,
institutional theory, information theory, and signaling theory, and that CSR reporting, CSR
disclosure, CSR donation, CSR strategies, corporate philanthropy, environmental CSR,
and CSR initiatives legitimacy are the concepts that are more frequently mentioned in
relation to corporate performance studies. We discovered that scholars mainly examine the
relationship in two directions: financial and legitimacy, with financial performance, being
the most studied.

In the review, we found that CSR improves enterprise performance by positively
influencing a firm’s reputation, particularly in the context of ethical leadership. Many
studies have found that companies that actively engage in CSR activities can improve
their performance [54–56]. However, as a potential component that may conflict with
shareholder interests in management, some studies have found that high CSR performance
may result in undesirable outcomes in corporate operations [57,58].
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Table 6. Research on the effect of Institutional Environment on CSR Practices.

Authors Year Theory Concepts Findings

Marquis et al. [33] 2017 Stakeholder theory
CSR diffuses,
CSR reporting

The political mechanisms of state-mediated
globalization allow corporations to adopt
and adapt global normative practices while
meeting the political legitimacy needs of
key stakeholders.

LI and LU [53] 2020 Institutional theory
CSR reporting,
external-oriented

Corporations are more likely to increase
CSR when public agents are more
motivated to seek promotion to the central
government, or when private agents are
more concerned with legitimacy.

Du et al. [52] 2016 Legitimacy theory
Rankins CSR
Ratings

Religious climate plays an important role in
strengthening CSR and has a substitute role
with law enforcement.

Yin and Zhang [42] 2012 Grounded theory-building
CSR diffuses,
Corporate
philanthropy

Institutional infrastructure and cultural
ethics have a continuing impact on the
approach to CSR in emerging economies

Liu et al. [14] 2021
Upper echelons theory and
stakeholder theory,

CSR strategies
Entrepreneurs with higher social status in
China are more inclined to CSR efforts.

Hah and Freeman [6] 2014
Stakeholder theory and
institutional theory

Corporate ethics,
CSR security

MNEs are pressured by host country
constituencies to engage in CSR activities
when the ethical standards of the host and
home countries differ.

For corporate financial performance, we find that it mainly involves effects on market
valuation, bank credit, and the cost of debt financing. Hah, and Freeman [6] use shareholder
theory to further conclude that CSR sponsors with high-quality CSR reports have higher
market valuations. From the perspectives of stakeholder theory and signaling theory,
Huang et al. [47] explained that CSR can reflect external stakeholders’ evaluations of the
corporation and thus have an impact on the corporation’s access to loans. Gong et al. [56]
used information asymmetry theory and verified that conducting CSR activities can par-
tially offset CMNE’s negative impact on the cost of debt due to corporate law violations.
On the other hand, other studies have suggested that CSR practices may have negative
effects on financial investment and too high or too low CSR performance may result in
adverse investor reactions [58,59].

As for the performance of business and political legitimacy of corporations, many
studies explain it from the perspective of institutional theory. Its application is primarily
discussed from two aspects: institutional isomorphism and institutional logic [8,60]. In-
stitutional isomorphism emphasizes the various isomorphic pressures that host countries
exert on foreign subsidiaries, often persuading them to change or reshape their operations
according to local social values. From the perspective of contending, institutional logic
emphasizes the social ethical norms of how foreign subsidiaries balance heterogeneity and
homogeneity while maintaining their expectations [8,61]. Hah and Freeman [6] explored
how subsidiaries adopt CSR strategies (global/local strategy) to build internal/external
legitimacy in the smaller Asian emerging market context while facing isomorphic pressures.
They provided four specific approaches (negotiation, camouflage, compliance, and defi-
ance) to balance the gambling relationship between CSR security in the parent company
and local ethical pressure in a host country.

In terms of other aspects of corporate performance, such as market performance,
Zhang et al. [62] suggest from an agency theory perspective that corporate philanthropic
activities can enhance advertising intensity and thus increase corporate competitiveness.
From the perspective of partnership identification and institutional learning, Gatigno [63]
explored how developing employees’ awareness of CSR values can reduce the risk of
interdependence with nonprofit organizations due to boundary-spanning CSR programs.
Furthermore, some studies have suggested that CSR activities should adapt to different
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environments rather than remain constant; for example, when facing a business recession,
firms may reduce or suspend CSR initiatives [53]. Duanmu et al. [59] proposed a negative
relationship between firms’ environmental performance and current market competition.
The causes and manifestations of CSR’s negative impact on corporate performance could
be explored further.

Table 7. Research on the effect of CSR Practice on Corporate Performance.

Authors Year Theory Concepts Findings

Wang et al. [58] 2011
Portfolio theory
Stakeholder theory

Rankins CSR
Ratings

Too low or too high CSR performance may lead to
adverse reactions from investors.

Huang et al. [47] 2022
Signaling theory
Stakeholder theory

CSR disclosure
CSR performance is associated with access to bank
credit facilities, and this positive relationship is more
pronounced in long-term loans

Zhang et al. [62] 2010 Agency theory
Corporate
philanthropy

Advertising intensity is positively correlated with the
category of CSR

Gong et al. [56] 2021
Information asymmetry
theory

CSR reporting
Conducting CSR activities can partially offset
CMNE’s negative impact on the cost of debt due to
corporate law violations.

Zhao [49] 2012 Grounded theory
CSR initiatives
legitimacy

MNEs may regard CSR as an extension of their
efforts to seek legitimacy in the state.

Zhang et al. [64] 2020 Institutional theory CSR legitimacy
Conformity in CSR legitimizes enterprises in the
analyst group and positively affects analyst coverage.

Ye and Zhang [65] 2011 Risk mitigation theory
CSR reporting
Corporate
philanthropy

The u-shaped relationship between CSR and the cost
of debt financing in China in the context of emerging
markets.

Liu et al. [53] 2015 stakeholder theory. CSR suspension
Suspension of CSR can harm stakeholder
relationships and threaten the survival of the
business.

3.4. The Relationship between Strategy/Activity and CSR Practice

This topic discusses the effect of strategies or activities carried out by a country or
enterprise on CSR practices such as national macro-development policies, as shown in
Figure 1 for 4–5. Through the literature review, as shown in Table 8, we found that the
most used theories related to this theme are institutional theory, shareholder theory, and
stakeholder theory, and the concepts discussed with them are self-presentation of CSR, CSR
donation, corporate philanthropy, etc. Next, we review both strategies and activities.

The impact of strategy on corporate CSR is mainly based on national policies. China’s
sustainability strategy emphasizes that the focus of economic development should shift
from resource-based expansion to CSR initiatives [16]. Hence, the government implements
some agendas related to this issue, and Ma and Bu [16] apply institutional theory and
confirmed this result. Yang et al. [5] also indicated that the Belt and Road Initiative (BRI)
would have a significant and positive impact on Chinese MNEs’ overall CSR, especially for
Chinese state-owned MNEs [5].

In the study of CSR practices by corporate strategies or activities, Zhang and
Luo [66,67], from the viewpoint of social movement and taking the MNE online chari-
table donation event during the Wenchuan earthquake in Sichuan, China in 2018 as an
example, proposed that an online campaign can support MNEs in establishing a response
mechanism to social issues. Corporate philanthropy activities would compensate for the
absence of CSR standards and regulations, as well as market institutions [66]. Moreover,
Zeng et al. [68] applied institutional theory and proposed that corporate societal market-
ing activities enable multinational corporations to establish a CSR image in their home
country or the host country, which can not only directly improve the company’s opera-
tional performance but also benefit foreign subsidiaries by gaining external and internal
legitimacy [68].
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Table 8. Research on the effect of Strategy/Activity on CSR Practice.

Authors Year Theory Concepts Findings

Yang et al. [5] 2020 Institutional theory CSR strategies

The positive impact of Belt and Road on the
CSR performance of MNEs is stronger in host
countries with higher levels
of institutional pressure

Zhang and Luo [66] 2013
Agency theory and
institutional theory

Self-Presentation of CSR,
CSR donation, and
corporate philanthropy

CSR increase the importance of external social
forces that motivate MNEs to act.

Zeng et al. [68] 2013 Institutional theory
CSR reporting,
Environmental CSR

Conducting marketing activities contribute to
building CSR legitimacy

3.5. The Relationship between Resource/Capacity and CSR Practice

This theme explores the impact of resources and capabilities on the implementation
of CSR, as shown in Figure 1 for 2–5. Through a literature review, as shown in Table 9,
we found that network capabilities, human capital, international education, and work
experience were the most discussed in past studies. Regarding the application of theories
on this theme, there are legitimacy theory, stakeholder theory, a resource-based view, the
upper echelons theory, and CSR-related concepts such as CSR diffuse, CSR disclosures,
and CSR Commitment. Compared with other topics, the number of studies on this topic is
still relatively small, and subsequent studies can continue to expand corporate resource
capabilities and deepen the changes in CSR practices.

According to the resource-based view theory, the company controls resources and
capabilities that are valuable, rare, difficult to imitate, and not substitutable, which enables
the board to develop more effective CSR strategies to maintain the company’s sustained
competitive advantage [15]. Li et al. [15] suggested that a director’s network is an important
cornerstone for acquiring knowledge, intelligence, and expert resources, and legitimacy the-
ory and stakeholder theory examine independent directors’ network capacity can achieve
superior CSR disclosure quality [15].

Some studies have examined the effects of managers’ academic resources, interna-
tional work, and educational experience on corporate governance. Ma et al. [46] showed
that top executives with an academic background not only bring more professional CSR in-
formation to stakeholders but also have higher ethical standards for self-regulation in work
compared to their non-academic counterparts. This can enable companies to proactively
increase voluntary CSR disclosures by having higher ethical standards for self-regulation
in work execution [69]. Furthermore, if the company has more directors and TMT members
with international education and work experience, it will be better able to adapt to the
internationalization process by diversifying its CSR performance [15].

Table 9. Research on the effect of Resource/Capacity on CSR Practice.

Authors Year Theory Concepts Findings

Li et al. [15] 2022
Legitimacy theory
Stakeholder theory
Resource-based view

CSR disclosures
Director network centrality has a significant positive
effect on the quality of CSR disclosure, especially when
the board devotes less to advertising

Ma et al. [69] 2020 Upper echelons theory CSR disclosure
Executives with academic backgrounds are more
willing to provide stakeholders with more CSR
disclosure information

Cui et al. [55] 2015 Stakeholder theory CSR Commitment
The relationship between private MNE commitment to
CSR and average sales growth in the weak institutional
environment
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4. Results

Based on the above literature review and our analysis, we summarize our results in
the following three points. First, by reviewing past studies published in top-tier journals
in the last 13 years, we learned about the most recent trend in CMNEs’ CSR. In terms of
the number of studies, we find that the number of papers on CSR in Chinese corporations
fluctuates steadily each year, and most papers are published in business ethics journals
and Asian journals; in terms of theoretical foundations, the literature mainly focuses on the
use of institutional theory, stakeholder theory, agency theory, and upper echelons theory
and Resource Dependence Theory. For the frequency of research on concepts related to
CSR, the existing studies involving CSR disclosures, legitimacy, and reporting are the most
numerous. Regarding the research methods, most of the studies mainly use qualitative or
quantitative methods, but quantitative research is the main research method.

Second, we divide the existing research into two main directions: one discusses the
factors that influence CSR practices in the Chinese context (corporate governance, resource,
and capability, institutional environment, and corporate strategy); the other discusses the
role of corporate CSR practices on corporate performance outcomes (finance, legitimacy,
etc.). In the following, we propose these relationships as a conceptual framework and
summarize five themes, in which the impact of institutional environments and corporate
governments on CSR practices is the most frequent.

Thirdly, we believe that CMNEs’ CSR is a timely and critical agenda in IB and CSR,
both theoretically and conceptually. Further research in this area is still needed because it
can provide a new perspective on the development of CSR theory, for example, from a Chi-
nese perspective, while notifying the exploration of the relationship between globalization
and local management. This will help to recognize the specific CSR practices within the
context of the Chinese government’s proposed sustainable development strategy policy, for
example, by examining the social mandates accomplished by CMNEs to their stakeholders
in the era of the COVID-19 pandemic.

There are still some limitations of the study in this paper: first, we do not have
empirical data to conduct a quantitative analytical analysis, a limitation that is common
in other previous review articles including several published in top-tier or high-quality
journals (e.g., [70–72]). Second, in terms of choosing the range of journals, we mainly
focused on articles from 3 and 4/4* of the ABS rankings. For future research, we can
collect data and expand the scope by including 1, 2, books, cook chapters, unpublished
dissertations, etc., by using quantitative analytical methods to review, thus enlarging our
understanding of the relationship between CSR and CMNEs.

5. Suggestions for Future Research Directions

We examined existing CSR articles for CMNEs and concluded with five themes:
(1) the relationship between corporate governance and CSR practices, (2) the relationship
between the institutional environment and CSR practices, (3) the relationship between
corporate governance and CSR practices, (4) the relationship between strategy activities
and CSR practice, and (5) the relationship between resource/capacity and CSR practice.
Then, based on a large amount of accumulated literature, we explained the relationships
between constructs and then illustrated the conceptual framework, as shown in Figure 1.

According to previous research, we found that there is much discussion on how to
create a global code for CSR conduct. This is also of profound significance for improving the
CSR practices of CMNE, which began to develop late, although from a universalistic rather
than a particularistic perspective [16]. Of course, we found research on CSR implementation
by enterprises in the context of China in some IB and IBE journals. In addition to research
on CMNE’s domestic and foreign operations, research on foreign subsidiaries operating in
China is also included. However, considering that national culture is an important factor
in the development of CSR, as an emerging economy, Chinese enterprises are still in the
preliminary stage of development; therefore, we need to continue to explore issues [16]
such as what are the indigenous characteristics of CMNEs‘ CSR, and how to integrate the
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Chinese background into the global ·CSR standard with the contextualization approach.
Establishing and improving CMNEs’ CSR implementation systems can improve CSR
performance in global operations.

We provide potential references and suggestions for future research on CMNEs’ CSR
based on previous research. We have highlighted rarely studied or understudied issues in
Figure 1 with grey boxes

5.1. Developing CSR Theory on Chinese MNEs

Existing theories are mainly developed from Western to Chinese contexts [16]. We call
for more local research to explore CSR theory in the Chinese context. In the future, we can
further compare and analyze the differences in CSR implementation between Chinese firms
and other countries, focusing on the operation of foreign subsidiaries in host countries, and
then extend CSR theory. For example, a study on the CSR strategies of CMNEs for foreign
subsidiaries.

Previous research has proposed some ethical approaches that foreign subsidiaries
may adopt when faced with homogenization pressure, such as studies on MNEs’ use
of CSR strategies to reduce local ethical pressure and reshape their core values in the
host country [60]. Some studies have shown that CSR strategy, as a bridge between
business and the state, has become a strategy for MNEs to establish legitimacy overseas [49].
We also need to know whether national and local institutional contextualization factors,
such as political and economic factors, can be better integrated into decision making and
whether they can be used as CSR performance evaluation components for CMNE. Previous
studies have discussed the moderating role of institutional factors in the relationship
between CSR strategy and firm performance, and in the future, we can explore in depth the
impact of different dimensions of CSR strategy on firm performance under the influence
of institutional factors. Overall, integrating each unique local context with a globalized
economic environment may enable a better extension of the CSR theory.

5.2. The Relationship between Corporate Governance and CSR in CME

A second direction for future research is to gain more insight into the relationship
between the CMNE government and CSR. Ownership of equity in Chinese corporations
is divided into state-owned, domestic private, and foreign-invested enterprises. Because
the ownership structure differs, as does the proportion of state ownership; the scope of
CSR differs as well. Future research could compare and analyze the CSR implementation
of different companies’ ownership. Specifically, SOEs have a high proportion of state
ownership, which carries the universal recognition of the world’s obligations such as
economic and legal but also undertakes the responsibility of job creation, social stability,
and national progress [73].

Although we found some studies on the CSR performance of state-owned MNEs,
the number is limited. We also need to investigate more pertinent issues such as whether
CSR activities have changed in China’s changing business environment. How do SOEs’
widely implied social commitments (such as employment stability, childcare, and school
provision) interact with the responsibilities of operating in the host country? Furthermore,
the influence of SOEs’ degree of political dependency on CSR performance differs from
that of other types of ownership, which should be investigated further in the future.

Then, regarding the Board and TMT level research, although previous studies have
mentioned that investing in the employee dimension of CSR can increase employee loyalty
and organizational identity, which helps companies to gain more value from intangible
assets such as knowledge and experience through MNE employees working together across
inter-regional departments. However, we also need to understand how intangible assets
affect CSR practices, for example, does knowledge transfer and sharing in companies con-
tribute to changes in CSR evaluation criteria? Additionally, does the increase in corporate
research and technical staffing increase CSR disclosure voluntariness? This should be
investigated further in future research.
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5.3. CMNEs’ Corporation Society Irresponsibility

The fourth research direction is the discussion of CMNEs’ corporate society irresponsi-
bility (CSIR). Luo et al. [74] found that CSR investments can be used to provide a function
similar to reputational insurance for businesses. For example, increasing CSR donations
can reduce the risk of an oil company’s market value falling because of poor performance.
CSR investment can compensate for inappropriate outbound investments because of in-
efficient home-country institutions [75]. Therefore, when implementing CSR activities,
businesses may be unmotivated to actively improve social welfare and may also tend to
coexist with CSIR behaviors [76]. In today’s global economic depression caused by COVID-
19, how companies’ reputations are not affected to maintain good business is an urgent
concern. Future research should focus on CSIR behaviors, such as how to improve CSR
evaluation standards from a balanced perspective and scientifically explain and measure
CSIR behaviors. Answering these questions will help improve CMNEs’ CSIR mechanism
of CMNEs.

5.4. Impact of COVID-19 on CSR of Chinese MNEs

The fifth research direction is the practice of CSR in CMNEs during COVID-19. COVID-
19 has severely affected the operations of multinational corporations, leading to a new
trend in CSR. Cui and Peng [77] confirmed that CSR is more inclined to focus on employees,
consumers, communities, and social interests associated with COVID-19. Huang [78]
argued that building CSR is the process of redefining China’s social policies, which is
not just related to the division of labor between China and the country’s social duties, it
also includes a variety of associations and social organizations. Future studies can further
explore which CSR practices should be adopted to respond to the new requirements of all
stakeholders when companies face changing environments.

Cui and Peng [77] mentioned that the length of CSR reports, framework criteria, and
other aspects will be adjusted to follow the changes in the epidemic. However, there is a
need to further explore companies’ emergency response capabilities, such as how to adapt
CSR strategies quickly and efficiently in response to public health emergencies and how
CSR reports should represent the current state of the environment.

Finally, regarding the construction of new CSR evaluation criteria, Tan Yusheng be-
lieved that CSR issues should be considered from the perspective of value distribution
in the global industry through a more equitable global benefit-sharing mechanism jointly
established by global consumers, multinational companies, and local enterprises. Future re-
search could further discuss how to use new technologies, such as data mining, to construct
new indices of Chinese MNEs’ CSR in global business in the context of COVID-19.

5.5. Methodological Approaches

Finally, more research is required to investigate the uniqueness of CMNEs’ CSR. For
example, an experimental or longitudinal study has been conducted. Most studies on
Chinese companies’ CSR use cross-sectional data. Although some studies use different
statistical techniques to avoid endogeneity factors, a longer period can improve the restric-
tion of causality [14] and facilitate an understanding of the basic causes of challenges in
CSR implementation. For example, some researchers collected specific data on a CMNE’s
CSR activities over a long period to gain a better understanding of how companies use
CSR activities to improve corporate performance and the quality of their CSR reports. In
terms of collecting CMNE CSR cases or sample data, future research should consider the
diversification of types, such as collecting multinational companies established in different
regions of China and further dividing them according to corporate ownership type (private,
state-owned, and foreign-funded enterprises). Tsui [79] observed that Chinese subgroups
differ in many ways, including the economic and political environment, values, commu-
nication style, personality, and cognitive style. This heterogeneity may have resulted in
significant differences between regions. Future research can use the potential heterogeneity
characteristics to further investigate CSR-related issues that still require continuous atten-
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tion or resolution, such as enhancing the indices of Chinese MNEs’ CSR in global business.
Furthermore, it can test whether regional heterogeneity in China affects the relationship
between enterprise governance and CSR outcomes.
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Appendix A

Table A1. The research on CSR of Chinese multinational enterprises.

Authors Year Sample Period Theory leans Focus Findings

Luo et al. [80] 2017 2008–2011
Organizational

theory
3–5

CSR reporting is seen as an organizational
response to the institutional complications
resulting from conflicting requirements of
central and local government

LI and LU [45] 2020 Not specified Institutional theory 3–5

Corporations
are more likely to increase CSR when public
agents are more motivated to
seek promotion
to central government.

Zhu et al. [54] 2014 Not specified Stakeholder theory 2–5
There is a positive relationship between ethical
leadership and CSR.

Du et al. [52] 2016 2007–2009 Legitimacy theory 3–5

Religious climate plays
an important role
in strengthening CSR
and has a substitute role with law enforcement.

Zamir and Saeed [41] 2020 2010 to 2015
Legitimacy theory
Institutional theory

3–5

Corporations faced institutional pressures
depending on location, with those close to
financial centers more legally committed to CSR
disclosure.

Shen et al. [81] 2020 2012
Institutional
perspective

2–5
Investing in CSR can help corporations create
value from intangible assets.

Yang et. al [5] 2020 Not specified Institutional theory 4–5

The positive impact of Belt and Road on the CSR
performance of MNEs is stronger in host
countries with higher levels of institutional
pressure

Ding et al. [82] 2022 2008–2015
Institutional theory

Strategic view
1–5

Board interlocking causes an integration in the
CSR structure of the interlocked companies,
increasing the probability that CSR activities will
be implemented, which facilitates CSR
discussion.

Zhang et al. [64] 2020 2008–2014 Institutional theory 5–6
Conformity in CSR legitimizes enterprises in the
analyst group and positively affects analyst
coverage.

Miska et al. [43] 2016 2012 Institutional theory 3–5
States effect Chinese MNEs’ global CSR
integration and local CSR responsiveness
strategies.

Zhou and Wang [83] 2020 2009–2016
Reputation risk

view
3–5

The positive relationship between parent
company reputation risk and CSR activities of
foreign subsidiaries is impacted by differences in
institutional context between host and home
countries.
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Table A1. Cont.

Authors Year Sample Period Theory leans Focus Findings

Wang, et al. [31] 2015 Not specified
Stakeholder theory

and upper
echelons theory

1–5
Personal values and perceptions of the CEO’s
attitudes toward philanthropy can influence
corporate charitable donation decisions.

Li et al. [15] 2022 2010–2018

Legitimacy theory
Stakeholder theory

Resource-based
view

2–5

Director network centrality has a significant
positive effect on the quality of CSR disclosure,
especially when the board devotes less to
advertising.

Moon J, Shen [84] 2010 1993–2007 Not specified 3–5
The focus of CSR in Chinese enterprises has
evolved from ethical issues to social,
environmental and stakeholder focus.

Li and Zhang, [21] 2010 2008
Type II agency

problem
1–5

Dispersion of corporate ownership mitigates the
risk of minority shareholders’ self-interest. For
non-SOEs, the dispersion of corporate
ownership is positively related to CSR

Xu and Yang [18] 2010 2006 Not specified 3–5

CSR dimensions of Chinese enterprises are
strongly linked to their socio-cultural
background and are different from those of
Western countries.

Wang et al. [58] 2011 2007–2008
Portfolio theory

and
stakeholder theory

5–6
Avoid investing too little or too much in CSR
may mitigate adverse investor reactions
resulting in low financial performance

Ye and Zhang [65] 2011 2007–2008
Risk mitigation

theory
5–6

The u-shaped relationship between CSR and the
cost of debt financing in China in the context of
emerging markets

Liu et al. [53] 2015 2009–2011 Stakeholder theory. 5–6
Suspension of CSR can harm stakeholder
relationships and threaten the survival of the
business.

Yin and Zhang [42] 2012 2009
Grounded-theory-

building
3–5

Institutional infrastructure and cultural ethical
factors have a strong relationship with the CSR
performance of Chinese corporations.

Hah and Freeman [6] 2014 Not specified
Stakeholder theory

and institutional
theory

3–5

MNE subsidiaries respond to pressures from
host countries by adopting globally integrated or
locally responsive (or a combination of both)
CSR strategies.

Cumming et al. [85] 2016 1982–2014 Not specified 5
Trust and fraud issues related to CSR are a rising
concern for Chinese enterprises.

Lau et al. [11] 2016 2010–2011
Stakeholder theory

Agency theory
1–5

The concentration of shareholding can reduce
the diversity of CSR activities. Compared to the
TMT, the board may have a more active and
effective elicit CMNE’s CSR to serve the
performance of the public.

Wang and Li [86] 2016 2007–2012. Stakeholder theory. 5–6

The market valuations of CSR initiators
dominated by central and local governments are
lesser than those of non- initiators and those
owned by private shareholders.

Liao et al. [36] 2018 2008–2012

Resource
dependence theory

Agency theory
Critical mass

theory

1–5

Corporations with larger boards, more female
directors, and separate CEO and board positions
can dedicate more effort and resources and are
more prone to CSR assurance

Gong et al. [87] 2018 2010–2013 Information theory
5–6
3–5

The stronger the negative relationship between
the quality of CSR disclosure and the cost of
corporate bonds when corporations are located
in areas with weak corporate governance and
institutional environments
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Table A1. Cont.

Authors Year Sample Period Theory leans Focus Findings

Ma and Bu [16] 2021 Not specified Not specified 5
In order to explore CSR performance in CMNES‘,
contextualized CSR theories need to be
developed by combining Chinese social contexts.

Gong et al. [56] 2021 2011–2017
Information

asymmetry theory
5–6

Conducting CSR activities can partially offset
CMNE’s negative impact on the cost of debt due
to corporate law violations.

Liu et al. [14] 2021 2000–2012

Upper echelons
theory

Stakeholder theory
Social stratification

view

3–5

Enterprises make strategic CSR decisions to
satisfy their stakeholders (employees,
environmental agencies, and communities).
Entrepreneurs with higher social status and
stronger political ties are more inclined to
commit to CSR.

Tsoi [88] 2010 2004–2005 Stakeholder theory 5–6
Local and regional stakeholders believe that CSR
is important to primarily export-oriented
businesses.

Zheng et al. [38] 2015 2006–2008
Stakeholder theory
Institutional theory

5–6

Corporations can pursue stakeholder legitimacy
through strategies of passive conformity and
intentional adaptation to stakeholder CSR
requirement.

Sun et al. [48] 2015 2006-2011 Institutional theory 3–5

If banks in communities where more companies
report CSR or where there are principles
encouraging CSR practices, they are more
probable to be early adopters of CSR reporting.

Cui et al. [55] 2015 2008 Stakeholder theory 5–6

The relationship between privately-owned
enterprises’ commitment to CSR and average
sales growth is related to the size of the
enterprise.

Han and Zheng [89] 2016 2004–2005
Organizational

theory
1–5

the imprinting effects of a company’s founding
ownership on labor and environmental
protections, two critical CSR practices.

Ge, and Zhao [44] 2017 2006
Organizational

theory
Institutional theory

3–5
The choice of external or internal CSR practices
is related to how strongly the enterprise is linked
to the state system.

Marquis and Qian [73] 2014 2009–2013 Stakeholder theory 3–5

The political mechanisms of state-mediated
globalization
allow corporations to adopt and adapt global
normative practices while meeting the political
legitimacy needs of key stakeholders.

Ma et al. [69] 2020 2008–2014
Upper echelons

theory
2–5

Executives with academic backgrounds are
more willing to provide stakeholders with more
CSR disclosure information.

Li et al. [90] 2010 Not specified Institutional theory 1–5
Corporations with a high percentage of outside
directors tend to have stronger corporate
governance and more CSR.

Zeng et al. [68] 2013 2010–2011 Institutional theory
4–

5,5–
6

Social marketing activities that contribute to the
legitimacy of CSR and positive corporate
performance.

Marquis et al. [33] 2017 2009–2013 Stakeholder theory 1–5
The Chinese government, as a stakeholder, can
guide enterprises in employing and adapting
global CSR practices.

Cheng et al. [91] 2014 Not specified
Agency theory

Stakeholder theory
5–6

Transparency in CSR performance is essential to
reducing capital constraints.

Flammer [92] 2015 1972–2005
Neoclassical trade

theory
Stakeholder theory

4–5
Trade liberalization is an important factor in
shaping CSR practices.
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Table A1. Cont.

Authors Year Sample Period Theory leans Focus Findings

Duanmu, et al. [59] 2018 2000–2005 Institutional theory 5

It should be considered prudent to invest in CSR
strategies as a competitive approach, due to
enterprises are unable to avoid competition by
environmental differentiation.

Fu et al. [39] 2020 2005–2014
Upper echelons

theory
1–5

The presence
of a chief sustainability officer (CSO) increases
CSR
activities and reduces
corporate social irresponsibility activities (CSIR)

Gatignon [63] 2022 Not specified
Human capital
management
perspective

5–6

boundary-spanning CSR program and nonprofit
peer mission-dependent employee identity
pressure can be reduced by developing a sense
of CSR among employees.

Doh et al. [93] 2013 Not specified
Stakeholder theory
Institutional theory

3–5
5–6

Under the influence of institutional hollowness
and duality, DMNEs use CSR as a signaling
mechanism to obtain legitimacy and a “license to
operate” in developed countries.

Huang et al. [47] 2022 2009–2016, Signaling theory 5–6

CSR performance is related to access to bank
credit, and this positive relationship is more
significant for long-term loans than for
short-term loans.

Tian et al. [94] 2011 2009
Information

Theory
5–6

Corporations that sell experiential products (as
opposed to seek-and-trust products) are more
likely to obtain positive consumer evaluate with
products and purchase by CSR practices

Luger et al. [95] 2022 Not specified
Cross-cultural

perspective
3–5

consumer attitudes toward CSR in advanced
European markets and emerging Asian markets
and confirms that consumers’ attitudes toward
CSR support influence their purchasing
behavior.

Zhang et al. [62] 2010 2008 Agency theory 5–6
Advertising intensity
is positively correlated with the category of CSR

Zhao [49] 2012 2009
Grounded-theory-

5–6
MNE may regard CSR as an extension of their
efforts to seek legitimacy in the state

Wei et al. [96] 2017 Not specified
Signaling theory

Institutional theory
5–6

Environmental Corporate social responsibility
can impact business and political legitimacy, as
well as corporate performance.

Wang et al. [31] 2015 Not specified
Upper echelons

theory
1–5

Pressure from stakeholders
influences the perception of corporate
charitable giving management decisions

Zamir1 and Saeed [41] 2020 2010–2015.
Legitimacy theory
and institutional

theory
1–5

MNE close to financial centers exhibit more CSR
disclosure.

Zhang and Luo [66] 2013 2008
Agency theory and
institutional theory

4–5
CSR increase
the importance of external social forces that
motivate MNE to act.

Note: This table lists the main points of all the papers reviewed in this paper.
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Abstract: Despite the increasing use of mixed ownership (domestic and foreign shareholders) in
Chinese state-owned enterprises (SOEs), the role and performance of foreign ownership is still a
controversial topic. In this paper we empirically examine the effects of foreign shareholders’ so-
cial responsibility on the international competitiveness of SOEs and the moderating effect of R&D
innovation. Drawing on a sample of Chinese listed SOEs with international market operations
over the period 2011–2019, we find empirical evidence supporting that foreign shareholders’ so-
cial responsibility is effective in enhancing the international competitiveness of Chinese SOEs. We
also find that R&D innovation strengthens the effect between foreign shareholders’ social respon-
sibility and enterprises’ international competitiveness. These findings are valid after controlling
for robustness and endogeneity factors. Furthermore, we find that the promoting effect of foreign
shareholders’ social responsibility on Chinese SOEs’ international competitiveness, as well as the
moderating effect of R&D innovation, is more pronounced among Chinese local SOEs, business SOEs,
and manufacturing SOEs. The research in this paper contributes to the current debate and deepens
our understanding regarding the role and performance of foreign shareholders in the process of
mixed-ownership reform.

Keywords: international competitiveness; foreign shareholders’ social responsibility; R&D
innovation; Chinese SOEs

1. Introduction

As an essential part of China’s economic development after its reform and opening up,
foreign investment in China has undergone a gradual evolution from quantity to quality in
both development scale and quality after the pilot start-up stage, rapid development stage,
high-level development stage, and new stage of all-round opening up. Quantitatively, the
total actual utilization of foreign capital in China has increased more than 60 times from
USD 2.260 billion in 1983 to USD 138.135 billion in 2019 (see Figure 1). Foreign capital
has helped China move into a new stage of high-quality economic development through
the economic growth effect, industrial structure upgrading effect, income effect, etc. [1,2].
In recent years, along with the advance of a mixed-ownership reform of Chinese SOEs,
foreign shareholders have not only brought more capital, resources, and experience in the
process of entering Chinese SOEs, but also upgraded enterprises’ governance mechanisms
by reducing the cost of Chinese state-owned agents. Finally, the business performance of
Chinese SOEs has been well improved [3,4].

However, in the process of Chinese SOEs utilizing foreign capital, problems such as
misconceptions about foreign shareholders, poor utilization of foreign capital, and the late
priority of foreign shareholders during mixed-ownership reform have partly curbed the
performance of foreign shareholders. In this regard, the report of the 19th National Congress
of the Communist Party of China clearly states that it is necessary to “deepen the reform of
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state-owned enterprises, develop a mixed-ownership economy, and cultivate world-class
enterprises with global competitiveness”. The introduction of foreign shareholders would
help Chinese SOEs solve the problem of combining Chinese state-owned capital with a
market economy, boost the marketization of Chinese SOEs, and especially provide Chinese
SOEs with better access to international markets. Besides, the organic integration between
Chinese state-owned capital and foreign capital is expected to improve the liquidity of
Chinese state-owned capital, build up complementary strengths of different kinds of capital,
and make Chinese SOEs more internationally competitive [5]. However, these expectations
have not been adequately analyzed empirically in the literature. To address this gap in the
literature, in this paper we study the international competitiveness of Chinese SOEs from
the perspective of foreign shareholders’ social responsibility not only to provide a new
perspective on the study of the mixed-ownership reform of Chinese SOEs at the theoretical
level, but also to empirically analyze Chinese SOEs’ sustainable development in the context
of global economic integration at the practical level.

0.00

200.00

400.00

600.00

800.00

1000.00

1200.00

1400.00

1600.00

1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

Total Actually Utilized Foreign Capital (USD 100 million)

Figure 1. Total actual utilization of foreign investment in China from 1983 to 2019.

The arrival of foreign shareholders in Chinese SOEs offers sufficient capital elements,
advanced technology, as well as desirable social responsibility concepts and practices. Since
foreign shareholders tend to introduce their own advanced and mature social responsibility
concepts to enterprises, they would serve as a demonstration to motivate enterprises to
better fulfill their social responsibility through learning and imitation [6]. The existing
literature also indicates that the inclusion of foreign shareholders has played a constructive
role in elevating the social responsibility commitment of Chinese enterprises. Thus, pre-
vious studies underline that the inclusion of foreign shareholders efficiently reduces the
incidence of labor workers’ rights being violated in domestic enterprises [7], witnessing an
improvement in employees’ rights and interests in corporate social responsibility (CSR).
It has been pointed out that Chinese enterprises tend to bring in foreign shareholders
from developed regions such as Europe and the United States who generally place more
emphasis on social responsibility, leading Chinese enterprises to better perform CSR cor-
respondingly [8]. Also, it has been suggested that the presence of foreign shareholders
actively affected Chinese enterprises’ CSR performance through the channel of supply
chain pressure [9], and that the entry of foreign shareholders is an incentive to foster social
responsibility in host enterprises since a higher shareholding ratio is a prerequisite for
making foreign shareholders work [10].

However, the existing literature only presents empirical evidence that the introduction
of foreign shareholders enables host enterprises to deliver better CSR performance without
considering the economic consequences brought along with it. For instance, China’s export-
oriented economy has made it possible for Chinese SOEs to introduce foreign shareholders.
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The empirical evidence that the existing literature fails to deliver regards whether the
introduction of foreign shareholders into Chinese SOEs is able to help Chinese SOEs
better adapt to the international market and sharpen their international competitiveness,
supposing that foreign shareholders will perform their social responsibilities well. We
precisely aim to fill this gap in the literature and thus advance collective wisdom on
the international competitiveness of Chinese SOEs. From a theoretical point of view,
foreign shareholders can effectively attract more overseas investors for Chinese SOEs by
fulfilling their social responsibility and satisfying the interests of different stakeholders,
thereby making Chinese SOEs with better CSR engagement dominate and stand out in the
international market. Furthermore, foreign shareholders’ actions on social responsibility
will upgrade Chinese SOEs’ CSR performance and help create a sound image in overseas
markets, making it easier for Chinese SOEs to explore international markets, build brands,
and improve their international competitiveness.

Foreign shareholders value social responsibility fulfillment as well as R&D innovation.
Foreign shareholders aim for better R&D innovation, technology spillovers, and improved
productivity when supervising the management of Chinese SOEs [11]. The presence of
foreign shareholders can effectively help Chinese SOEs develop technology while exploring
capital and markets, sharpen R&D edges, reduce related costs, and gain a competitive
advantage in the international market. At the same time, R&D innovation constitutes an
important part of foreign shareholders’ social responsibility. Foreign shareholders require
enterprises to place great emphasis on CSR performance while developing new products,
technologies, and business models, contributing to a virtuous cycle in social responsibility
fulfillment, R&D investment, and market competition [12].

We empirically examine the impact of foreign shareholders’ social responsibility on the
competitiveness of Chinese SOEs, and the moderating effect of R&D innovation, based on
the sample of Chinese SOEs with international market operations during 2011–2019. Our
study makes several contributions: first, by focusing on foreign shareholders we contribute
to extending the relatively scarce literature on the mixed-ownership reform of Chinese
SOEs, and we do so by analyzing the benefits that foreign shareholders can bring to Chinese
SOEs. Second, we delineate the social-responsibility-related mechanism through which
foreign shareholders play an important role in and affect the international competitiveness
of Chinese SOEs. Third, we provide empirical evidence on the improvement of international
competitiveness in Chinese SOEs when foreign shareholders are included, which can be
of great reference value to Chinese SOEs implementing mixed-ownership reforms and
policy-makers of related policies.

2. Theoretical Analysis and Research Hypotheses

2.1. Foreign Shareholders’ Social Responsibility and Enterprises’ International Competitiveness

A number of enterprises in Asian emerging-capital-market countries, especially Chi-
nese ones, tend to bring in foreign shareholders from developed European and American
countries with Western management practices. These foreign shareholders normally not
only require themselves to fulfill their own social responsibility, but also infuse this self-
behavior into the enterprise as a way of improving overall social responsibility concepts
and standards [13,14]. Foreign shareholders face the disadvantage of being outsiders in the
process of entering the host-country enterprises. Therefore, social responsibility represents
a good tool for foreign shareholders to protect their own interests, which includes, first, the
protection of foreign shareholders’ interests, and second, the need for foreign shareholders
to reduce information asymmetry between themselves and management through disclo-
sure of social responsibility information, so as to mitigate the loss of interests caused by
information discrepancies [15]. Given this, in the process of fulfilling social responsibility,
foreign shareholders typically try to strengthen the firm´s international competitiveness by
emphasizing CSR performance as well as business performance, etc.

The fulfillment of social responsibility by foreign shareholders produces a competitive
effect, prompting enterprises to explore special resources suitable for their own develop-
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ment, thus sharpening their competitive edge. Foreign shareholders come with more capital
in the process of entering Chinese enterprises, and this capital exists both within the enter-
prise and within the industry, pushing both competitions forward. Foreign shareholders’
acting on social responsibility reallocates corporate resources since enterprises’ own operat-
ing costs and relationships with others in the industry are affected, which in turns shapes
enterprises’ competitive advantage [16]. In particular, as market consumers are sensible to
CSR, they are more likely to purchase products from socially responsible companies, and
the phenomenon exists in both domestic and international markets [17]. This allows share-
holders to put more emphasis on social responsibility as well as its performance, and makes
enterprises willing to obtain the economic foundation to be internationally competitive by
fulfilling social responsibility. Besides, foreign shareholders’ performing social responsibil-
ity will bring enterprises more special resources, particularly resources in overseas markets
such as goodwill in international markets to create a favorable external environment and
shape unique internal competitiveness in international market competition.

Moreover, foreign shareholders’ social responsibility performance has a demonstration
effect, motivating other shareholders to do the same and thus shaping competitiveness of
enterprises commonly. Foreign shareholders bring advanced and mature social responsi-
bility concepts of their home countries to the investee companies and integrate their own
social responsibility preferences in the process of corporate governance, providing access
to other shareholders to improve their own social responsibility performance through
learning and imitation, guiding the investee companies to make more decisions favor-
ing social responsibility undertakings [13]. The demonstration role enables enterprises
faced with international market competition to provide upstream enterprises with higher-
quality intermediate products and more comprehensive after-sales services, etc., so as to
improve product and service quality. Advanced technology, information, organizational
management mechanisms, etc., are expected to support downstream enterprises to assist
the supplier in providing qualified raw materials [18,19]. As a result, foreign shareholders,
by fulfilling their social responsibility, inject sustainability and long-term development
prospects into the international market competition in shaping better international com-
munity relations and generating desirable long-term financial performance [20]. In this
way, both the economic value and the international competitiveness of enterprises are
raised [21].

Finally, the social responsibility behavior of foreign shareholders creates a signaling
effect and delivers more information related to enterprises to the international market,
contributing to a favorable atmosphere for enhancing its international competitiveness. For-
eign shareholders aim to build their strengths in the international market by fulfilling their
social responsibility, proactively sending positive signals to their stakeholders, spreading
internal management results to international markets in different dimensions, generating
positive feedback benefits, and further directing the inflow of international resources [22].
Besides, as one of the stakeholders, foreign shareholders’ positive social responsibility
signals can reduce the agency costs between them and the management as well as minimize
moral hazard and adverse selection caused by information asymmetry. In this connection,
the uncertainty of engaging in international markets is lowered, and enterprises are led
toward better access to international market resources while maintaining and consolidating
relationships with global customers and suppliers, thus laying a solid foundation to be
internationally competitive [23].

We therefore propose the following research hypothesis:

Hypothesis 1 (H1). There is a positive relationship between the social responsibility of foreign
shareholders and the international competitiveness of enterprises.
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2.2. Foreign Shareholders’ Social Responsibility, R&D Innovation, and Enterprises’
International Competitiveness

As global science and technology advance, the innovation-driven model has emerged
as a new model for sustainable economic growth across the world. Enterprises in various
countries have been engaged in enhancing efficiency and deepening the effect of R&D inno-
vation by pouring upfront investment into it in the hope of delivering better performance in
international competition [24]. The inclusion of R&D innovation while formulating devel-
opment strategy motivates enterprises to secure sustainable development and consolidate
their existing competitive advantage in order to put themselves in a more favorable position
in market competition [25]. Chinese listed SOEs involved in international competition
mainly resorted to low-priced labor for gaining advantages in labor-intensive industries
in the early years, but currently they stand out in technology-intensive industries with
top-notch technological advances as well. In fact, the contribution of R&D innovation to
China’s economic growth has increased from 31.46% in 1991 to 58.36% in 2017 [26]. Given
the current global digital economy, the continuous flow of data from R&D to production
and from sales to service during use is what it takes to make enterprises continuously create
economic value and elevate competitiveness [27]. It is noticeable that R&D innovation,
which has received a lot of attention from an increasing number of Chinese companies,
can also function as a new driving force to lead Chinese enterprises to compete in the
international market.

Foreign shareholders have also realized the importance of R&D innovation. For en-
terprises in emerging markets, a motive for introducing foreign shareholders is to create
technology spillover and technology transfer effects with technological advantages brought
by foreign shareholders, thereby driving their own technological progress [28]. Similarly,
in the process of fulfilling social responsibility, foreign shareholders also stress the need
to enhance social responsibility performance by practical effects of promoting R&D inno-
vation. Foreign shareholders, by fulfilling their social responsibility, can reduce various
risk constraints that may exist in R&D innovation activities, thus increasing related future
benefits. Although R&D innovation activities may restrict resources and capital due to
their higher cost, social responsibility, as an intangible resource, works to help enterprises
capture consumer brand loyalty as well as a good reputation and to foster investors’ con-
fidence. What is more, foreign shareholders own the foundation for implementing R&D
innovation, thus ensuring that they can achieve the goal of fulfilling social responsibility
through feasible R&D innovation activities [29]. Furthermore, R&D innovation and social
responsibility are mutually promoted, allowing foreign shareholders to leverage the ef-
fect of R&D innovation activities to enhance social responsibility performance. CSR and
R&D innovation are capital investment activities with similarities, bringing enterprises
favorable social and moral capital as well as positive feedback from capital markets [30].
It is noteworthy that R&D innovation activities will be gradually optimized during CSR
performance, and more R&D investment along with it will promote CSR performance and
improve innovation capacity, contributing to a “win-win” solution [31].

We contend that R&D innovation might affect the relationship between the social
responsibility of foreign shareholders and the international competitiveness of enterprises.
Firstly, the complementarity between R&D innovation and social responsibility enables
R&D innovation to mitigate the increased costs of social responsibility to a certain extent
and better facilitate foreign shareholders to enhance their international competitiveness
by social responsibility engagement. Since foreign shareholders with a better performance
of social responsibility tend to think highly of R&D innovation activities, they are more
courageous in bearing the risks of R&D innovation and work hard to make it targeted and
feasible [32]. Foreign shareholders may use possible future benefits of R&D innovation to
compensate for current costs of fulfilling social responsibility and minimize the uncertainty
of future benefits for different stakeholders. Therefore, foreign shareholders will actively
promote R&D the innovation behaviors of enterprises, especially internationally, during
social responsibility performance as a way of establishing R&D innovation in interna-
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tional markets and enhancing the international competitiveness of enterprises. Secondly,
R&D innovation is expected to be an effective channel for foreign shareholders’ social
responsibility to promote the international competitiveness of enterprises, encouraging
foreign shareholders to complete social responsibility performance with R&D innovation.
Accordingly, both performance effects and international competitiveness are improved.
During this process, foreign shareholders can reduce heterogeneous resources required
for their R&D innovation. For instance, capital and technology advantages of foreign
shareholders, competitive advantage, demonstration advantage, and signal advantage
generated by social responsibility of foreign shareholders achieve full utilization. Sound
R&D innovation and social responsibility of foreign shareholders are better signaled to the
capital and business markets [33].

We therefore propose the following research hypothesis:

Hypothesis 2 (H2). R&D innovation strengthens the positive relationship between foreign share-
holders’ social responsibility and enterprises’ international competitiveness.

3. Study Design

3.1. Variable Design

3.1.1. Dependent Variable: International competitiveness

International competitiveness (IC): Building on [34], this paper constructs an international
competitiveness indicator system based on four dimensions: management ability, financial
status, investment performance, and development potential, as shown in Table 1. The
indicators selected in Table 1 are homogenized and then standardized in accordance with
the Z-value method, after which the international competitiveness index of Chinese SOEs
is constructed in factor analysis.

Table 1. The international competitiveness evaluation system of Chinese listed SOEs.

First Level Indicators Second Level Indicators Third Level Indicators Attribute

Management ability

Market scale
Market value per share, net profit per share,

net assets per share
Positive indicators

Ownership concentration
Shareholding ratio of the first largest

shareholder, concentration of shares held by
top ten shareholders

Positive indicators

Insider incentive
Executive compensation level, executive

shareholding ratio
Positive indicators

Financial Status

Viability
Liquidity ratio, quick ratio, total

asset turnover
Positive indicators

Asset-liability ratio Negative indicators

Profitability
Net profit margin, return on total assets,

return on equity, return on invested capital
Positive indicators

Ratio of sales to cost Negative indicators

Developing ability
Total assets growth rate, increase rate of main

business revenue, net profit growth rate,
equity multiplier

Positive indicators

Investment performance

Market performance Alpha, Beta, Sharpe Positive indicators

Valuation ability
Price earnings ratio, price-to-book ratio

Moderation
indicators

Dividend yield ratio, earnings per share, free
cash flow per share

Positive indicators

Development potential

Growth potential
Proportion of intangible assets to total assets,

proportion of fixed assets to total assets
Positive indicators

R&D ability proportion of R&D expenses to total assets Positive indicators

Degree of internationalization
Proportion of overseas revenue to

operating revenue
Positive indicators
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3.1.2. Independent Variable: Social Responsibility of Foreign Shareholders

Social Responsibility of Foreign Shareholders (SRFS): Hexun.com (www.hexun.com, ac-
cessed on 15 February 2021) provides the total social responsibility score of Chinese listed
companies based on a comprehensive consideration of corporate responsibility to share-
holders, employees, suppliers, customers and consumers, the environment, and society.
Higher scores imply better CSR performance. Since the score includes shareholder re-
sponsibility efforts and the study mainly focuses on the score for the social responsibil-
ity of foreign shareholders, the score is multiplied by the shareholding ratio of foreign
shareholders to obtain the social responsibility performance that foreign shareholders
achieved. Likewise, a higher calculated score means better social responsibility fulfillment
of foreign shareholders.

3.1.3. Moderating Variable: R&D innovation

R&D Innovation (R&D): This variable is based on the natural logarithm of annual R&D
investment of the focal Chinese SOE.

3.1.4. Controlled Variables

Building on previous research, the following controlled variables are included in
the model.

Enterprise Attribute (EA): measured as the attribute of whether the sample enterprise is
a Chinese central SOE or a local SOE; EA = 1 if the sample enterprise is Chinese central
SOE, otherwise EA = 0.

Total Assets (TA): measured as the natural logarithm of the total assets of the sample
enterprise at the end of the year.

Asset-liability Ratio (ALR): measured as the ratio of total liabilities to total assets of the
sample enterprise at the end of the year.

Return on Assets (ROA): measured as the ratio of net income to average total assets of
the sample enterprise at the end of the year.

Ownership Concentration (OC): measured by the sum of squared shareholdings of the
top 10 shareholders of the sample enterprise at the end of the year.

Proportion of Independent Directors (PID): measured by the proportion of independent
directors to the board of directors of the sample enterprise at the end of the year.

3.2. Empirical Model Design

3.2.1. Baseline Regression Test Model Design

To explore the relationship between the social responsibility of foreign shareholders
and the international competitiveness of enterprises, we tested the following empirical
regression model:

ICi,t = α1SRFSi,t + αiControl_Variablei,t + Year + Industry + C + εi,t (1)

In addition, in order to examine the moderating effect of R&D innovation in the
relations between foreign shareholders and the international competitiveness of enterprises,
we tested the following empirical model:

ICi,t = α1SRFSi,t + α2SRFSi,t × R&Di,t + α3R&Di,t + αiControlVariablei,t
+Year + Industry + C + εi,t

(2)

In Equations (1) and (2), Control_Variable is control group and C is the constant term.
Both the annual factor (Year) and the industry factor (Industry) of the sample enterprises
are controlled.

3.2.2. Endogeneity Test Model Design

A possible endogeneity relationship between the social responsibility of foreign share-
holders and the international competitiveness of enterprises should be taken into account,
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i.e., foreign shareholders may deliberately fulfill their social responsibility in light of some
external factors, resulting in a spurious relationship between the social responsibility of
foreign shareholders and international competitiveness. Therefore, we employed the Heck-
man two-stage regression model for endogeneity testing. In this case, the first stage works
to estimate instrumental variables on explanatory variables SRFSi,t, namely:

SRFSi,t = α1TPAi,t + αiControl_Variablei,t + Year + Industry + C + εi,t (3)

In Equation (3), the variable TPAi,t is an instrumental variable, measured as a dummy
variable of whether the sample enterprise is engaged in targeted poverty alleviation, i.e., if
yes, TPAi,t = 1, otherwise TPAi,t = 0. The reason for choosing this instrumental variable is
that, firstly, targeted poverty alleviation has represented an important solution for fighting
poverty in China in recent years. Chinese SOEs, as an essential mainstay of China’s
economic development, play a major role in this fight. Meanwhile, foreign shareholders
rise as new forces, indicating that foreign shareholders who are willing to participate
in targeted poverty alleviation will better perform their social responsibility. Therefore,
the instrumental variable is proved to be relevant. Secondly, whether enterprises are
engaged in targeted poverty alleviation or not makes no difference to their international
competitiveness, and the exogeneity condition of instrumental variables is satisfied as well.

3.3. Data Selection and Description

Since many Chinese SOEs have undergone mixed-ownership reform by introducing
foreign shareholders for the past few years, a rising number of them have opted to enhance
their competitiveness through international markets along with the growth of China’s
export-oriented economy. We selected a sample of Chinese SOEs listed in Shanghai and
Shenzhen A-shares with international market operations during 2011–2019 for empirical
testing in this paper.

From the initial overall sample, we excluded the following cases: (1) firms in the
finance, insurance, and securities industries; (2) firms with special treatment; (3) firms listed
for the first time; (4) firms with data missing. Finally, 3030 observations of 641 Chinese
listed SOEs during 2011–2019 are included in the final sample.

4. Results and Analysis of Empirical Tests

4.1. Descriptive Statistical Results and Analysis

Table 2 reports the descriptive statistical results of the full sample. The variable ICi,t
has a mean value of 0.190, which shows that the current international competitiveness
of Chinese SOEs is relatively weak, and there exist certain differences in international
competitiveness across different Chinese SOEs. The mean value of variable SRFSi,t is
0.367; likewise, Chinese SOEs also differ in their foreign shareholders’ social responsibility
performance. The mean value of variable R&Di,t is 15.858, which is relatively low. The
average annual R&D investment of Chinese SOEs is about 7.71 million RMB; nevertheless,
R&D investment varies greatly among different Chinese SOEs.

Table 3 reports the descriptive statistical results of groups. Regarding the grouping
descriptive statistical results with a median value of variable SRFSi,t, both mean and median
values of variable ICi,t are higher in the high SRFSi,t group, and both met the significance
test at the conventional confidence level. Chinese listed SOEs with foreign shareholders
better fulfilling social responsibility present higher international competitiveness.

4.2. Correlation Test Results and Analysis

Table 4 reports the correlation test results. Firstly, the correlation coefficient values
between variable ICi,t and variable SRFSi,t are significantly positive, indicating a positive
relationship between foreign shareholders’ social responsibility and international com-
petitiveness of Chinese SOEs; the correlation coefficient values between variable ICi,t and
variable R&Di,t are also significantly positive, suggesting a positive relationship between
R&D innovation and the international competitiveness of Chinese SOEs. Secondly, the
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correlation coefficient values between the variables are not high, showing that there is no
multicollinearity between the variables.

Table 2. Descriptive Statistical Results of Full Sample.

Variable Mean Median
Standard
Deviation

5% 25% 75% 95%

ICi,t 0.190 0.176 0.065 0.125 0.152 0.216 0.297
SRFSi,t 0.367 0.000 1.241 0.000 0.000 0.119 2.306
R&Di,t 15.858 17.982 6.250 0.000 16.416 19.237 20.757
EAi,t 0.286 0.000 0.452 0.000 0.000 1.000 1.000
TAi,t 22.728 22.570 1.292 20.821 21.786 23.735 24.965

ALRi,t 0.522 0.532 0.198 0.184 0.371 0.689 0.826
ROAi,t 0.043 0.041 0.058 -0.043 0.023 0.070 0.128
OCi,t 0.180 0.155 0.123 0.034 0.090 0.264 0.407
PIDi,t 0.372 0.357 0.080 0.286 0.333 0.429 0.500

Table 3. Descriptive Statistical Results of Groups.

Variable
High SRFSi,t Low SRFSi,t

T Test Wilcoxon Z
N Mean Median N Mean Median

ICi,t 777 0.208 0.188 2253 0.183 0.172 9.358 *** 8.882 ***

Variable
High R&Di,t Low R&Di,t

T test Wilcoxon Z
N Mean Median N Mean Median

ICi,t 1515 0.198 0.181 1515 0.182 0.170 6.765 *** 7.262 ***

Note: *** indicates that they have passed the significance test at the 1 confidence levels.

Table 4. Correlation Test Results.

ICi,t SRFSi,t R&Di,t EAi,t TAi,t ALRi,t ROAi,t OCi,t PIDi,t

ICi,t 1
SRFSi,t 0.169 *** 1
R&Di,t 0.078 *** 0.036 ** 1
EAi,t 0.067 *** −0.018 0.062 *** 1
TAi,t 0.079 *** 0.115 *** 0.154 *** −0.003 1

ALRi,t −0.164 *** −0.081 *** -0.024 −0.032 * 0.426 *** 1
ROAi,t 0.418 *** 0.219 *** 0.046 ** −0.047 ** 0.089 *** −0.287 *** 1
OCi,t 0.102 *** 0.058 *** 0.021 0.029 * 0.284 *** 0.024 0.119 *** 1
PIDi,t −0.023 −0.031* 0.018 −0.011 0.139 *** 0.037 ** −0.006 0.083 *** 1

Note: ***, **, and * indicate that they have passed the significance test at the 1%, 5%, and 10% confidence
levels, respectively.

4.3. Baseline Regression Test Results and Analysis

Table 5 reports the results of the baseline regression test. Before including control
variables, the coefficient value of variable SRFSi,t in regression result (1) is positive and
significant, showing that better social responsibility performance of foreign shareholders
produces stronger international competitiveness of Chinese SOEs. Foreign shareholders’
social responsibility engagement would create more international market resources, bring-
ing Chinese SOEs international market recognition to further expand international market
resources and occupy more market shares, and consequently increase international compet-
itiveness, in line with H1. In regression result (2), the coefficient of the variable R&Di,t is
also positive and significant, revealing that higher investment in R&D innovation will make
Chinese SOEs more internationally competitive. It is noted that well-developed R&D inno-
vation also works to stimulate Chinese SOEs to improve their international competitiveness.
Increasing investment in R&D innovation is expected to help Chinese SOEs secure more
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growth potential and space, expand market share, stand out in the international market
with new technologies, products, and packaging as a way of enhancing international com-
petitiveness. Further, in regression result (3), which includes the moderating effect of the
variable R&Di,t, the coefficient value of the variable SRFSi,t is still positive and significant,
and so is the coefficient value of the interaction term SRFSi,t×R&Di,t, reflecting a greater
impact of foreign shareholders’ social responsibility on the international competitiveness
of Chinese SOEs when R&D innovation is included. Foreign shareholders themselves
would attach great importance to R&D innovation and consider it as an essential part of
fulfilling their social responsibility aiming to elevate enterprises’ performance, satisfying
the interests of different stakeholders, and exploring more opportunities in international
market competition. Therefore, H2 is verified.

Table 5. Baseline Regression Test Results.

(1) (2) (3) (4) (5) (6)

SRFSi,t
0.089 ***
(0.010)

0.078 ***
(0.014)

0.382 ***
(0.089)

0.330 ***
(0.022)

SRFSi,t ×

R&Di,t

0.006 ***
(0.001)

0.042 ***
(0.012)

R&Di,t
0.081 ***
(0.019)

0.073 ***
(0.019)

0.454 ***
(0.174)

0.438 **
(0.180)

EAi,t 0.012 *** 0.011 *** 0.012 ***
TAi,t 0.003 *** 0.003 *** 0.003 ***

ALRi,t −0.025 *** −0.025 *** −0.023 ***
ROAi,t 0.422 *** 0.436 *** 0.422 ***
OCi,t 0.020 ** 0.021 ** 0.021 **
PIDi,t −0.021 * −0.024* −0.021 *
Year Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes
Constant 0.187 *** 0.177 *** 0.175 *** 0.112 *** 0.105 *** 0.114 ***
Adj R2 0.028 0.006 0.033 0.194 0.191 0.196

F-statistics 89.083 *** 18.424 *** 35.277 *** 105.370 *** 103.302 *** 82.831 ***

Note: ***, **, and * indicate they have passed the significance test at the 1%, 5%, and 10% confidence
levels, respectively.

When the control variables are added, similar test results appear in regression results
(3)–(5), i.e., the coefficient value of variable SRFSi,t is positive and significant, and so
is the coefficient value of the interaction term SRFSi,t × R&Di,t. This proves that the
social responsibility behavior of foreign shareholders is able to promote the international
competitiveness of Chinese SOEs, and R&D innovation could exert a moderating effect
between them. Consequently, this further confirms H1 and H2. The traditional corporate
competitiveness measured by indicators such as ROA and revenue is relatively manifest,
easily quantifiable, and widely accepted in the modern accounting system [35]. However,
these indicators may cause inconclusive results in the literature due to sampling problems,
reliability, and validity of measures [36,37]. Competitiveness captures not only the manifest
indicators but also the latent factors such as potential and process [38]; a wide range of
indicators has been included in this study to form a composite index to indicate corporate
competitiveness, which can, to some extent, relieve the issue about previous measures. We
document a positive association between SRFS and competitiveness. This study argues
that CSR engagement will attract valuable resources such as reputation and talents for
companies, which help them gain competitiveness in a market.

We conducted several sensitivity tests in order to examine the robustness of our em-
pirical results. Firstly, in view of large differences in economic and market development
among different provinces and cities in China, administrative differences may cause re-
source inequality for SOEs in their regions reflected in foreign capital introduction and
international competition. Therefore, we conducted a robustness test after excluding SOEs
with operations in Beijing, Shanghai, Tianjin, and Chongqing. Secondly, given the possible
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influence of extreme values, we Winsorized extreme values (0–1% and 99–100% of the
sample) and obtained results consistent with those reported previously. Thirdly, the CSR
indicators given by Hexun.com include both the total score of social responsibility and
the sub-scores of shareholder responsibility, employee responsibility, supplier–customer
and consumer-rights responsibility, environmental responsibility, and social responsibility.
We considered the five sub-indicators as the dependent variable. The results do not differ
substantially from the results previously reported.

4.4. Endogeneity Regression Test Results and Analysis

Table 6 reports the results of the endogeneity test. In the regression results of the 1st
Stage, the coefficient value of the variable TPAi,t is positive and significant, indicating that
foreign shareholders deliver better social responsibility performance among Chinese SOEs
involved in targeted poverty alleviation compared with those do not, which validates the
relevance of the instrumental variables. In the 2nd Stage regression results, the coefficient of
the variable SRFSi,t is still positive and significant, and so is the coefficient of the interaction
term when included. Even after taking endogeneity into account, our results show that a
better social responsibility performance by foreign shareholders is associated with stronger
international competitiveness of Chinese SOEs. Moreover, R&D innovation also moderates
the relationship between social responsibility of foreign shareholders and international
competitiveness of Chinese SOEs, strengthening the effect. Besides, in the regression results
(2)–(5) in Table 6, the Sargan test values exhibited by the J statistic validate the instrumental
variables chosen for the endogeneity test.

Table 6. Endogeneity Regression Test Results.

1st Stage 2nd-Stage Dependent Variable

SRFSi,t ICi,t ICi,t ICi,t ICi,t

(1) (2) (3) (4) (5)

TPAi,t
0.206 ***
(0.088)

SRFSi,t
0.057 ***
(0.011)

0.010 ***
(0.001)

0.083 ***
(0.022)

0.044 ***(0.003)

SRFSi,t × R&Di,t
0.099 ***
(0.019)

0.079 ***
(0.017)

R&Di,t
0.035 ***
(0.004)

0.020 ***
(0.003)

Control_Variable Yes No Yes No Yes
Year Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes
Constant 0.392 *** 0.186 *** 0.130 *** 0.180 *** 0.130 ***
Adj R2 0.014 0.056 0.189 0.056 0.188

F-statistics 19.989 *** 80.006 *** 45.386 *** 27.237 *** 35.358 ***
J-statistics — 0.444 0.708 0.582 0.726

Note: (1) *** indicates that they have passed the significance test at the 1% confidence levels. (2) The sample
interval for the endogeneity test in Table 6 is 2016–2019 with a sample size of 1335, as Chinese enterprises started
to publicly disclose information on targeted poverty alleviation in 2016.

4.5. Heterogeneity Grouping Regression Test Results and Analysis

4.5.1. Grouping Test between Central SOEs and Local SOEs

Chinese SOEs are divided into central SOEs and local SOEs, which differ in business
objectives, business practices, corporate governance, and property rights objectives [39]. In
the sample of the study, central SOEs accounted for 28.61% of the total, while local SOEs
accounted for 71.39%. We therefore tested whether differences exist in the impact of social
responsibility of foreign shareholders on the international competitiveness of central SOEs
and local SOEs.
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Table 7 presents the grouping test results for central SOE and local SOE samples. The
coefficient value of the variable SRFSi,t remains positive and significant in both central and
local SOE samples, and the coefficient value of the interaction term SRFSi,t × R&Di,t is
also positive and significant, implying that social responsibility of foreign shareholders can
boost the international competitiveness of both central and local SOEs. The moderating
effect of R&D innovation is also observed. Both Chinese central and local SOEs share a
unified development mindset and philosophy, and therefore foreign shareholders’ social re-
sponsibility performance would fully leverage international competitiveness. Furthermore,
a comparison of the results of different sample tests reveals that the coefficient values are
greater for the Chinese local SOE sample. This implies that social responsibility of foreign
shareholders exercises a greater impact on international competitiveness among Chinese
local SOEs.

Table 7. Grouping Test Results for Central SOEs and Local SOEs.

Sample of Central SOEs Sample of Local SOEs

(1) (2) (3) (4) (5) (6) (7) (8)

SRFSi,t
0.023 ***
(0.002)

0.005 ***
(0.002)

0.015 ***
(0.003)

0.008 **
(0.003)

0.041 ***
(0.001)

0.010 ***
(0.001)

0.022 ***
(0.003)

0.010 ***
(0.002)

SRFSi,t × R&Di,t
0.020 ***
(0.002)

0.022 ***
(0.002)

0.013 ***
(0.001)

0.011 ***
(0.002)

R&Di,t
0.013 ***
(0.003)

0.028 ***
(0.008)

0.049 **
(0.023)

0.043 **
(0.020)

Control_Variable No Yes No Yes No Yes No Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes
Constant 0.195 *** 0.145 *** 0.174 *** 0.139 *** 0.183 *** 0.102 *** 0.175 *** 0.106 ***

N 867 867 867 867 2163 2163 2163 2163
Adj R2 0.011 0.126 0.026 0.132 0.035 0.211 0.037 0.212

F-statistics 10.627 *** 21.787 *** 8.700 *** 17.430 *** 79.137 *** 97.381 *** 28.504 *** 73.534 ***

Note: *** and ** indicate they have passed the significance test at 1% and 5% confidence levels.

4.5.2. Grouping Test of Commercial SOEs and Public Welfare SOEs

On December 27, 2015, China’s State-owned Assets Supervision and Administra-
tion Commission (SASAC), Ministry of Finance, and National Development and Reform
Commission issued the Guidance on the Functional Definition and Classification of State-
owned Enterprises. SOEs are divided into commercial SOEs and public welfare SOEs,
and different categories of SOEs require corresponding market mechanisms and market
environments [40], coupled with various performance evaluation indicators. Therefore,
different types of SOEs face separate requirements while expanding overseas markets and
enhancing competitiveness in international markets. In this sample, commercial SOEs
account for 66.63% of the total, while public welfare SOEs account for 33.37%. We con-
ducted a group test to examine whether there is a difference in the impact of the social
responsibility of foreign shareholders on international competitiveness among commercial
SOEs and public welfare SOEs.

Table 8 presents the grouping tests results for the samples of commercial SOEs and
public welfare SOEs. The coefficient value of the variable SRFSi,t remains positive and
significant in both commercial and public welfare SOE, and the coefficient value of the
interaction term SRFSi,t × R&Di,t is also positive and significant, indicating that foreign
shareholders’ social responsibility boosts the international competitiveness of commercial
and local Chinese SOEs, and that R&D innovation strengthens this effect. Both commercial
and public welfare SOEs are well positioned to fully play the role of foreign shareholders’
social responsibility engagement during international competition so as to better seize
competitive opportunities supported by R&D innovation. We also find that the coefficient
values of Chinese commercial SOEs are greater after further comparing the results of differ-
ent sample tests. This implies that the social responsibility of foreign shareholders could
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have a stronger impetus on the international competitiveness of Chinese commercial SOEs,
which is also related to the fact that commercial SOEs face fiercer market competition and
more intense market resource grabbing, making it more imperative for foreign shareholders
to strengthen their international competitiveness by fulfilling social responsibility.

Table 8. Grouping Test Results for Commercial SOEs and Public Welfare SOEs.

Sample of Commercial SOEs Sample of Public Welfare SOES

(1) (2) (3) (4) (5) (6) (7) (8)

SRFSi,t
0.040 ***
(0.001)

0.011 ***
(0.001)

0.080 ***
(0.003)

0.015 ***
(0.004)

0.032 ***
(0.001)

0.006 ***
(0.001)

0.031 ***
(0.002)

0.006 ***
(0.001)

SRFSi,t × R&Di,t
0.026 ***
(0.002)

0.025 ***
(0.002)

0.043 ***
(0.002)

0.041 ***
(0.001)

R&Di,t
0.093 ***
(0.002)

0.056 ***
(0.002)

0.036 ***
(0.003)

0.029 ***
(0.003)

Control_Variable No Yes No Yes No Yes No Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes
Constant 0.191 *** 0.022 *** 0.176 *** 0.025 *** 0.178 *** 0.245 *** 0.172 *** 0.252 ***

N 2019 2019 2019 2019 1011 1011 1011 1011
Adj R2 0.031 0.224 0.037 0.225 0.028 0.186 0.037 0.193

F-statistics 65.790 *** 83.992 *** 26.808 *** 66.237 *** 30.334 *** 34.017 *** 14.014 *** 27.922 ***

Note: *** indicates they have passed the significance test at the 1% confidence level.

4.5.3. Grouping Test of Manufacturing SOEs and Non-Manufacturing SOEs

Industries differ in their social responsibility performance, with enterprises from the
manufacturing industry receiving extra attention. The reason behind this is that manu-
facturing enterprises are often faced with problems such as environmental pollution in
production and operation. Nevertheless, in recent years, Chinese manufacturing com-
panies, especially major ones, have been devoted to conceiving and practicing social
responsibility [41]. In our sample, manufacturing SOEs account for 70.30% of the total,
while non-manufacturing SOEs account for 29.70%. Next, we test whether the influence of
the social responsibility of foreign shareholders on international competitiveness differs
between manufacturing SOEs and non-manufacturing SOEs.

Table 9 reports the grouping test results for manufacturing SOE and non-manufacturing
SOE samples. The coefficient value of the variable SRFSi,t remains positive and significant
for both manufacturing SOE and non-manufacturing SOE samples, while the coefficient
value of the interaction term SRFSi,t×R&Di, is also positive and significant, showing that
social responsibility of foreign shareholders increases the international competitiveness
of Chinese SOEs and that R&D innovation strengthens this effect. Both manufacturing
SOEs and non-manufacturing SOEs fully deliver the role of foreign shareholders’ social
responsibility performance, while pressures and motivation thus generated make Chinese
SOEs more internationally competitive. Further, a comparison of different sample test
results reveals that the coefficient values of the test results are greater in the Chinese manu-
facturing SOE sample, which indicates that social responsibility of foreign shareholders
could better propel the international competitiveness of Chinese manufacturing SOEs. This
may be due to stronger social responsibility expectations and actions of manufacturing
enterprises. For instance, some manufacturing enterprises are expected to achieve full
coverage of green management, R&D innovation, production, and marketing processes
from the organizational level through green consciousness and technology innovation
involved in social responsibility, and finally shape a green brand image and win consumers’
trust as a way of capturing a greater international market [42]. For another thing, in recent
years, an increasing number of Chinese manufacturing SOEs have made full use of foreign
shareholders imported through mixed-ownership reform. More Chinese manufacturing
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SOEs have entered into international competition and made themselves known in the
international market.

Table 9. Grouping Test Results for Manufacturing SOEs and Non-manufacturing SOEs.

Sample of Manufacturing SOEs Sample of Non-Manufacturing SOEs

(1) (2) (3) (4) (5) (6) (7) (8)

SRFSi,t
0.049 ***
(0.012)

0.012 ***
(0.001)

0.064 ***
(0.005)

0.017 ***
(0.006)

0.042 ***
(0.012)

0.008 ***
(0.001)

0.046 ***
(0.002)

0.004 *
(0.002)

SRFSi,t × R&Di,t
0.083 ***
(0.028)

0.030 ***
(0.003)

0.019 ***
(0.005)

0.016 ***
(0.001)

R&Di,t
0.050 ***
(0.003)

0.015 ***
(0.003)

0.032 ***
(0.002)

0.025 ***
(0.002)

Control_Variable No Yes No Yes No Yes No Yes
Year Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes
Constant 0.187 *** 0.091 *** 0.161 *** 0.092 *** 0.185 *** 0.131 *** 0.181 *** 0.135 ***

N 2130 2130 2130 2130 900 900 900 900
Adj R2 0.038 0.213 0.046 0.213 0.012 0.151 0.013 0.151

F-statistics 85.850 *** 83.399 *** 34.912 *** 65.143 *** 11.942 *** 23.847 *** 4.982 *** 18.787 ***

Note: ***, * indicate they have passed the significance test at the 1% and 10% confidence levels, respectively.

5. Conclusions

Over the past few years, a rising number of Chinese SOEs have introduced foreign
shareholders through mixed-ownership reform as a way of standing out in international
market competition with capital, technology, information, and management brought along
with it. Foreign shareholders’ emphasis on social responsibility aims to make Chinese
SOEs internationally competitive. Therefore, in this paper we empirically examine the
impact of foreign shareholders’ social responsibility on the international competitiveness
of Chinese SOEs and the moderating effect of R&D innovation. Specifically, we draw
on a sample of Chinese listed SOEs with international market operations during 2011–
2019. We find that foreign shareholders’ social responsibility can effectively enhance
the international competitiveness of Chinese SOEs, i.e., the better foreign shareholders
perform social responsibility, the stronger the international competitiveness of Chinese
SOEs will be. Moreover, we find that R&D innovation has a strengthening and a moderating
effect between foreign shareholders’ social responsibility and enterprises’ international
competitiveness, that is, greater R&D innovation of Chinese SOEs makes the contribution of
foreign shareholders’ social responsibility to international competitiveness stronger. These
findings are also valid after controlling for several robustness tests and endogeneity issues.
Additional tests show that the contribution of foreign shareholders’ social responsibility to
the international competitiveness of Chinese SOEs is more pronounced among Chinese
local SOEs, commercial SOEs, and manufacturing SOEs, and the same is true for the
moderating effect.

Our study, therefore, makes several contributions to the literature. By focusing on
foreign shareholders and by analyzing the benefits that foreign shareholders can bring
to Chinese SOEs, we contribute toward extending the relatively scarce literature on the
mixed-ownership reform of Chinese SOEs. Specifically, we believe our findings are useful
as they offer empirical evidence on how foreign shareholders and their social responsibility
performance promote Chinese SOEs. In that sense, they deepen our understanding of the
reasons why Chinese SOEs introduce foreign shareholders and their roles in the mixed-
ownership reform. Our study underlines social responsibility as one important mechanism
through which foreign shareholders play a significant role in and affect the international
competitiveness of Chinese SOEs.

Our study also makes important contributions for practitioners and policy-makers.
Building on our results, our study suggests several measures that can be taken in order
to enhance the international competitiveness of Chinese SOEs: first, the role of foreign
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shareholders is underlined. In the mixed-ownership reform of Chinese SOEs, private
shareholders are still preferred, with foreign shareholders ranked after. Nevertheless,
foreign shareholders are less associated with state-owned shareholders, leading to gov-
ernance advantages in particular. In that way, Chinese SOEs could achieve better results
if they embrace mixed-ownership reform. Secondly, the advantages provided by foreign
shareholders should be fully exploited. Some Chinese SOEs have introduced foreign share-
holders but failed to utilize them effectively. Given this, it could be convenient to grant
foreign shareholders more autonomy in the enterprise, such as participating in manage-
ment and increasing voting rights, so that foreign shareholders can provide not only capital,
but also technology and management, all of which is conducive to the sound growth of
SOEs. Overall, the empirical evidence provided in this paper about the improvement of
the international competitiveness of Chinese SOEs when foreign shareholders are included
can be of great reference value to Chinese SOEs implementing mixed-ownership reforms
and to policy-makers of related policies.

Limitations and Avenues for Future Research

Our study is naturally subject to limitations. First, specific firm-level characteristics
could play an important role in and affect the relationships analyzed in this paper. For
example, the age of the firm can be an important factor affecting the development of
its operations, which deserves further attention in future studies. Second, although we
included industry dummies in our models, we must acknowledge that specific industry
characteristics may affect the international competitiveness of Chinese SOEs. We therefore
encourage scholars to conduct further analyses of specific industries as well as in-depth
comparative analyses of different industries to enlarge our knowledge of the specificities of
each sector.
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Abstract: The use of digital technology accelerates the progress of medical research through improv-
ing the quality of clinical trials and medical education. However, empirical evidence on how digital
competency contributes to the innovativeness of medical research and influence of institutional envi-
ronment has received scant attention. Based on the data of 63 nations, this study explores the question
of how national-level digital competency impacts the innovativeness of medical research reflected
in research publications and examines the moderating effect of government and the economic envi-
ronment. We find that national digital competency positively impacts the innovativeness of medical
research in the focal nation. However, this relationship is positively or negatively modulated by
diverse institutional environments. Our study contributes to innovation and institutional perspective
literature in the context of digital technologies for medical research.

Keywords: national digital competency; innovative medical research; institutional environment

1. Introduction

The use of digital technology has great potential for medical research. Particularly, the
COVID-19 pandemic has played a central role in accelerating the process of development
and sophistication of digital technology in medical research [1,2]. Appropriately employing
digital technology can significantly increase both efficiency and efficacy in clinical trials
and medical education, which are key to the advancement of medical research [3–6]. More
specifically, digital technology can contribute to the development of medical research by
improving the efficiency of participant recruitment and retention, health data collection, and
data analysis in clinical trials. It also increases the accuracy of the analysis by facilitating
communication with the participants of an experiment and reducing the time for data
collection. Thus, the development of digital technology is closely related to advances in
medical research.

In a global perspective, the COVID-19 pandemic provides many countries with an
opportunity to recognize the importance of employing digital technologies to respond
to global challenge. Research collaboration for the development and distribution of vac-
cines, the prediction and tracking of confirmed cases, and the sharing of information have
become globally critical issues. The role of digital technologies in medicine has received
steady attention from scholars from diverse domains. In the field of medicine, researchers
have mainly studied how digital technology contributes to the treatment or surgery of
patients in specific fields. [7–9]. Scholars from engineering fields have focused on data
sharing, protection, and management including the interface, integration, and coordination
of data [10,11]. Business researchers have predominantly investigated digital health ecosys-
tem and interactions among various stakeholders from an ecosystem perspective [12–14].
Although these existing studies have offered valuable and diverse insights, these studies
have been conducted mainly in the context of specific types of organizations (e.g., hospital,
biotech company, etc.) or industries (e.g., biotech industry, pharmaceutical industry, etc.),
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and national or global-level perspectives have been somehow neglected in this stream
of research.

However, how digital competency contributes to the innovativeness of medical re-
search has received scant attention and is barely supported by empirical evidence. Based on
the awareness of this issue, this study examines how national digital competency impacts
the innovativeness of medical research in a global context. As medical research is highly
diversified, this study will pay special attention to the effects of national digital compe-
tency on the research performance of vital areas in medicine—a medical terminology—that
comprehensively refers to four areas: (1) surgery; (2) internal medicine; (3) pediatrics,
perinatology, and child health; and (4) obstetrics and gynecology. These areas are major
disciplines in the field of medicine, encompassing various subfields. For example, geriatrics
is included in internal medicine. (Pediatrics, etc., are included in this category not to
distinguish a specific age group, but because babies and children require a fundamentally
different medical approach than adults). The reason for focusing on those vital areas is
because the research performance of those areas is straightly associated with fatalities
through the whole lifespan of human. Knowledge in vital areas particularly becomes
significant during pandemics, experiencing a new disease for which epidemiologic data
have not been accumulated rapidly, and the death rate is determined within a short time.
This is because knowledge about the effects of infectious diseases on body parts is directly
related to human lives and forms the gist of coping with unprecedented pandemics. For
example, at the beginning of the COVID-19 outbreak, many pediatric patients suffered due
to a lack of adaptation period to changes in surgical environments and methods [15]. In
addition, many people have experienced unexpected pains due to a lack of knowledge
about complications or organ damage caused by COVID-19.

In addition, as it takes time for the institution to embrace various effects of rapidly
developed knowledge, drastic progress in digital technology in terms of both development
and utilization could cause particular social interest in the process of taking advantage
of such benefits. This is a social phenomenon that is often accompanied by radically
innovative knowledge, and it is not uncommon. Therefore, researchers have recognized
the importance of understanding how institutional environments influence the progress of
medical research [16–19], but enough empirical evidence still has not been found. Hence,
we examined how various institutional factors moderate this relationship. We support
our arguments using digital competencies, publications, and diverse institutional data of
63 countries. Our conceptual framework is depicted in Figure 1.

Figure 1. Conceptual Framework.
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The remainder of this paper is organized as follows. First, we discuss how national
digital competencies impact the degree of innovation research in medicine, and conse-
quently, how this association is moderated by the government and business environments.
Second, drawing on data from multiple databases, we provide the results of an empirical
test. Third, we address the implications and contributions of this study.

2. Hypotheses Development

2.1. Digital Competency and Innovative Medical Research

Recent medical research requires an integrated system consisting of diverse digital
technologies. These technologies typically include the Internet of Things [20], big data
analysis [21], AI [22], and blockchains [23]. These digital technologies comprise digital
health systems in hospitals or clinics [1]. Clinical trials play a crucial role in medical
research by providing researchers with the basic knowledge and data to estimate causality
when verifying the efficacy and safety of new therapies and devices as well as prevention
and diagnosis [4]. However, conducting clinical trials efficiently is often challenging as
inherent inefficiencies are embedded in each stage of procedure, including the identification
and recruitment of participants, data collection, and analysis of participants, which result
in poor clinical trial participation rates. For instance, cancer-related clinical trials secure
only 8% of cancer patients [24]. Furthermore, financial burden caused by the physical
distance between the patient and hospital as well as complicated scheduling problems
lower the participation rates in clinical trials [25]. However, the experiment environments
for clinical research have improved quite slowly over the years, thereby keeping them
demanding and expensive. However, employing digital technology provides a stepping
stone for improving clinical trials both qualitatively and quantitatively. It allows various
clinical trials to be virtually implemented [5] and improves the quality of clinical trials in
two aspects.

First, the adoption of digital technology contributes to the accuracy of clinical trials
by making the key steps in clinical trials more reliable. According to Inan et al. (2020),
digital clinical trials comprise three key steps: digital recruitment and retention, which is
responsible for the participation and management of participants; digital data collection,
comprising data mining and processing; and digital analytics, including data analysis and
modeling. By utilizing digital technology, it is possible to increase the participation and
communication levels of subjects through social media engagement and online consent. By
using wearable and mobile sensing technologies, real-time data collection is possible, and
various analyses and modeling are possible using AI. In other words, the digital clinical
trial removes various obstacles that act as constraints in the existing clinical trials, thereby
enabling the qualitative improvement of the clinical trial itself while saving resources.

The second aspect is medical education, which is an essential element for nurturing
highly qualified medical researchers, armed with rigorous knowledge. The level of medical
knowledge has a decisive influence on the ideas and conduction of clinical trials. However,
there is a gap between the education provided by medical institutions and the knowledge
required to conduct actual clinical trials [26]. In fact, it is difficult to practice all the
theoretically learned medical tests in real life. However, this limitation can be overcome by
using digital twin technology, as it can reproduce reality in a virtual space. Students can
learn medical knowledge and experience diverse medical situations based on repeatable
training such as a 3D surgery simulator using haptic technology. These increasing learning
opportunities can have a direct impact on the innovativeness of clinical trials. The study
of Chen et al. (2022) presented various application methods, such as medical education
training, health and behavior tracking, operation playback and reproduction, and medical
knowledge popularization, which can be useful when digital twin technology is used in
medical education.

In summation, digital technology dramatically improves the quality of clinical trials
and medical education that is critical to innovative medical research. Therefore, we propose
the following hypothesis:
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H1. National digital competency will have a positive impact on the innovativeness of medical research.

2.2. Moderating Effect of the Institutional Environment

The institutional environment significantly influences the strategic choices of the
various actors in both the private and public sectors [27–29]. North (1990) provides a
theoretical landscape of such changes, in which formal rules, structured incentives and
constraints form the institutional matrix. Although our baseline proposition suggests that
national digital competency will, in general, have a positive effect on innovative medical
research, we anticipate that these positive effects can be contingent upon the institutional
environment. In this context Salman et al. (2014) states that the quality of the public
system and management system are the two key elements that should be considered
when conducting medical research. Therefore, as investing in and conducting innovative
research is inherently uncertain and risky, an appropriate level of stability in regulatory
and economic systems is an inevitable environmental factor. In this study, we investigated
how government and economic environments moderate the association between national
digital competency and the innovativeness of medical research.

2.2.1. Government Environment: Quality of Administration and Legal System

In order for new knowledge to be used in a critical sector, such as medical re-
search, the institutions and social systems that enable a country to manage the utiliza-
tion of such knowledge, a stable market system, infrastructure, and high digital liter-
acy must also be in place [30–33]. According to the OCED—a consortium of advanced
countries—for digital technologies to be effectively utilized, the following must be avail-
able: infrastructure, public services, and data; effective use of digital data; data-driven
and digital innovation; and social institutions such as labor markets and trust in society
(https://goingdigital.oecd.org/dimensions, accessed on 11 October 2022). In other words,
it is important to have a variety of institutional supports that enable the effective and effi-
cient use of digital knowledge throughout society. Regarding legal and regulation aspects,
numerous studies have addressed the quality of the legal system as medical research is
closely and sensitively related to personal data, thus the need for ethical protocols, and
there remains a responsibility issue for experiments that can critically influence the stability
of society [16–19]. Therefore, we predict that countries with a high level of administrative
and legal systems will have a more effective utilization of digital technology for medical
research. Hence, we propose the following hypotheses:

H2a: The quality of the administrative system will positively moderate the association between
national digital competency and the innovativeness of medical research.

H2b: The quality of the legal system positively moderates the association between national digital
competency and the innovativeness of medical research.

2.2.2. Business Environment: Market Freedom and Disparity in Economic Development

Market freedom has been considered one of the major institutional environments [34,35].
Market freedom enhances the accessibility to resources [36] and reduces information asym-
metry between investors and research teams through improved monitoring systems [37]. It
also enables research teams to utilize their resources more [38] and make more explorative
projects feasible options.

However, if a nation has an unevenly developed economy, a certain area may suffer
from low accessibility to medical facilities and information due to the lack of basic digital
infrastructure, such as the internet or network, or medical facilities [33,39]. As these areas
have limited access to basic medical information, along with low participation rates in
clinical trials, they lack the chance to experience improved medical knowledge ([40,41].
Digital technologies such as IoT, AI, and blockchain are applied technologies that can only
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be operated if basic infrastructure and devices such as computer hardware and wireless
networks are available.

Further, vulnerable socioeconomic environments lead to low information utilization
problems [6,42,43]. Even if the focal region has an adequate level of technological infrastruc-
ture that enables people to have high accessibility to information or participate in various
clinical trials, limitations in time owing to low income, physical disability, and limited
public service due to racial discrimination may reduce the chances of enjoying the benefits
of using digital technologies. For example, during the COVID-19 pandemic, low-income
residents even in New York City suffered significantly owing to serious health inequalities
because of an uneven chance to utilize digital technology [43]

Furthermore, given that digital technology is closely related to cutting-edge knowl-
edge, consistent investment is required in its development, diffusion, and market develop-
ment. In fact, economic level has been cited as a source of various digital disparities, as
well as healthcare, and this is clearly observed in the digital health market [42]. A region’s
economic level is an important factor influencing the stable development of digital technol-
ogy as well as market formation. If the growth of the digital health market is difficult, the
need for medical research to support it will also decrease. Combining all the discussions
presented above, we postulate the following two propositions:

H3a: The degree of market freedom will positively moderate the association between national digital
competency and the innovativeness of medical research.

H3b: The degree of disparity in economic development will negatively moderate the association
between national digital competency and the innovativeness of medical research.

3. Methods

Using 62 national-level panel data, we investigate the effect of national digital com-
petency on the innovativeness of medical research and how government and business
environmental factors moderate that relationship.

3.1. Data and Sample

For empirical analysis, we utilize multiple databases. Regarding national digital
competency (NDC), we draw the data from the World Digital Competency data provided
by the International Institute for Management Development (IMD), which is a top-tier
global research institute in Switzerland. Since the late 1980s, the IMD’s annual report
on national competency based on relevant proxies has been widely acknowledged by
researchers in various disciplines [44–46].

To estimate the innovativeness of medical research, we use the data from the Journal
and the Country Rank database offered by SCImago, which is an established data-mining
and visualization group in Spain that provides a wide range of bibliometric data including
journals and citations. The data of SCImago has demonstrated reliability in bibliometric
research including top-tier medicine journals, such as Nature and Lancet [47,48]. We ob-
tained the raw numerical values of published medical documents and citation data for each
nation and constructed the dependent variable. For control variables, drawing on multiple
databases, we collected nation-level data on innovation index health infrastructure, political
rights index, globalization index, services sector value-adding, gross domestic product
(GDP), government protectionism, science research legislation, and innovation index. We
offer the details of these variables in the next section.

The final sample of our study comprises 63 countries with 341 nation-year observations
between 2015 and 2020. The list of sample countries is shown in Table 1. In total, there are
33 countries from Europe, 8 countries from South America, 2 countries from North America,
14 countries from Asia and the Pacific, 5 countries from Middle East, and 1 country from
Africa. Our sample include a wide range of countries, including both advanced economies
and catching-up economies. We used 2015 as the starting year because interest in digital
health has drastically increased based on the emergence of digital transformation, as
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illustrated in Figure 1. We use 2020 as the cutoff year as forward citation information
generally suffer from the truncation issue [49].

Table 1. The 63 countries by regional classification.

Europe (33) America (10) Asia and Pacific (14)

Austria Lithuania Argentina China
Belgium Luxembourg Australia Hong Kong
Bulgaria Netherlands Brazil India
Croatia Norway Canada Indonesia
Cyprus Poland Chile Japan
Czechia. Portugal Colombia Kazakhstan
Denmark Romania Mexico Malaysia
Estonia Russia Peru Mongolia
Finland Slovakia USA New Zealand
France Slovenia Venezuela Philippines

Germany Spain Middle East (5) Singapore
Greece Sweden Israel South Korea

Hungary Switzerland Jordan Taiwan
Iceland Turkey Qatar Thailand
Ireland Ukraine Saudi Arabia Africa (1)

Italy United Kingdom UAE South Africa
Latvia

3.2. Variable Descriptions

Dependent variable. To estimate our dependent variable, the innovativeness of medical
research, we use the number of forward citations per document published in the fields
of Surgery, Pediatrics, Perinatology and Child Health, Obstetrics and Gynecology, and
Internal Medicine based on the Journal and Country Rank from the Scimago database.
Many researchers address that highly cited research is highly likely to be conducted based
on combinations of a broad range of knowledge domains that provide an explorative
perspective to researchers and enable them to avoids intellectual lock [50]. Similarly,
combinative knowledge from exploratory search can produce more innovative scientific
research that ultimately becomes highly cited [51,52]. Therefore, the number of forward
citations has been widely acknowledged and employed as a proxy for the innovativeness
of research in prior studies [53–55].

We first calculate the total number of published and citable documents in each of the
vital areas in medicine and the total number of forward citations that those documents
received. Both numbers are aggregated at the nation level. Then, consistent with previous
literature, we estimate medical research performance as:

Innovativeness of Medical Research i,t,c =
Total forward citations i,t,c

Citatable documenti,t,c

where citable document i,t,c represents the number of citable documents published by
country i in medical field c at the time of year t. Total forward citations i,t,c represents
the number of forward citations (the document receives after published) of the focal
citable document.

Independent variable. National digital competency (NDC) is measured based on the
digital competency ranking data from the IMD World Competency Yearbook, which offers a
comprehensive estimation of the digital and technological level of each nation country by
combining statistical and survey data.

Moderating Variables. We draw institutional data from the Global Economy database.
The quality of the administration system is measured as Government effectiveness index
from the Global Economy Database. This measure captures the quality of public services,
the quality of the civil service and the degree of its independence from political pressures,
the quality of policy formulation and implementation, and the credibility of the govern-
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ment’s commitment to such policies. Regarding the quality of the legal system, we employ
the rule of law index from the same database. This indicator captures perceptions of the
extent to which agents have confidence in and abide by the rules of society, the quality of
contract enforcement, property rights, the police, and the courts, as well as the likelihood of
crime and violence. To capture the quality of market freedom, we use the business freedom
index from the Global Economy database constructing this measure based on the World
Bank’s Doing Business study. Lastly, the disparity of economic development is measured
as the uneven economic development index from the Global Economy database.

Control Variables. The research can be affected by the overall innovation environ-
ment. Therefore, we used the innovation index of a nation from the Global Economy
database. The Global Economy database measured the innovation index (country level)
using data from Cornell University, INSEAD, and the World Intellectual Property Organi-
zation, which provide an innovation index that comprehensively captures each country’s
quality of institutions, human capital and research, infrastructure, and market and busi-
ness sophistication. We use the World Bank’s gross domestic product (GDP) data as our
control variable. Economic level has been cited as an indicator of digital technologies in
healthcare [42]. We also controlled for policy instruments that might have influenced the
quality and application of the research. Based on the IMD National Competitiveness Data,
we controlled for the nations’ government protectionism and scientific research legislation
(laws relating to scientific research encourage innovation). The IMD also offers the measure
of health infrastructure, the degree to which it meets the social needs of the focal society, of
each nation. We also control the degree of globalization that may facilitate the innovative
research in medicine and political rights index that can potentially influence the credibility
of governmental policy. We also control for the portion of the services sector that can
affect the business activities in the healthcare industry. Appendix A provides detailed
information for variable descriptions regarding measurement and source.

3.3. Models

Using unbalanced panel data, we employed a fixed-effect regression model to investi-
gate the effect of national digital competency on the innovativeness of medical research
in vital areas and moderating effects delivered by various environmental factors. To con-
trol unobserved heterogeneity, we employed a fixed-effects regression model instead of a
random-effects model based on the Hausman test [56]. We considered the time lag (two
years) between the dependent and independent variables with consideration because the
bibliometric information (documents and citations) includes the past two years.

(1) IMR1 (S, P, O, I) i,t+2 = α0i + α1Natioanl digital competency (NDC) i,t +. α2Controls i,t + ei,t
(2) IMR 1 (S, P, O, I) i,t+3 = β0i + β1Natioanl digital competency (NDC) i,t +. β2Natioanl

digital competency (NDC) x Institutional environment factors B3Controls i,t + ei,t

where α0i represents country fixed effects and ei,t is the random error. IMR (S), IMR
(P), IMR (O), and IMR (I) refer to the innovativeness of medical research in Surgery, Pediatrics,
Perinatology and Child Health, Obstetrics and Gynecology, and Internal Medicine, respectively.

4. Results

Tables 2 and 3 present the descriptive statistics and correlation matrices, respectively.
Considering space limitations, we used an abbreviated name of each variable for the
correlation matrix. The summary statistics indicated that national digital competency
(NDC) was positively correlated with forward citations per document in all vital fields,
including Surgery (ρ = 0.30, p < 0.05), Pediatrics, Perinatology, Child Health (ρ = 0.21,
p < 0.05), Obstetrics and Gynecology (ρ = 0.20, p < 0.5), and Internal Medicine (ρ = 0.30,
p < 0.05). The relatively high correlation among dependent variables could be attributed to
their academic relatedness. However, no dependent variable is used in the same regression
equation, and hence, multicollinearity was not a major concern in analyses.
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Table 2. Descriptive statistics.

Variables Description Abbreviation Mean S.D. Min Max

Innovativeness of Research in Surgery IRS 6.81 5.88 0.10 57.17
Innovativeness of Research in Pediatrics, Perinatology and Child Health IRP 6.74 6.02 0.25 43.33
Innovativeness of Research in Obstetrics and Gynecology IRO 7.96 7.19 0.00 39.25
Innovativeness of Research in Internal Medicine IRI 11.62 9.81 0.32 63.60
National digital competency NDC 7.30 0.97 4.67 9.47
Quality of administration system QAS 0.91 0.74 −1.17 2.23
Quality of legal system QLS 0.81 0.89 −1.91 2.12
Market freedom MF 76.08 12.50 37.00 100.0
Disparity of economic development DED 4.18 1.80 0.70 8.10
Innovation index II 46.69 9.86 25.70 68.40
Political rights index PRI 2.12 1.72 1.00 7.00
Globalization index GI 78.68 8.29 53.21 91.31
Services sector value-adding SBA 60.72 8.49 30.32 88.70
Gross domestic product a GDP 5.90 1.50 2.48 9.93
Science research legislation SRP 5.37 1.58 1.81 8.43
Health infrastructure HI 5.83 2.02 0.86 9.25

N = 341; a logarithm

Table 3. Correlation.

IRS IRP IRO IRI DC QAS QLS MF

IRS 1.00
IRP 0.68 1.00
IRO 0.72 0.61 1.00
IRI 0.73 0.72 0.68 1.00
DC 0.30 0.21 0.20 0.30 1.00

QAS 0.21 0.16 0.09 0.26 0.58 1.00
QLS 0.21 0.18 0.11 0.28 0.54 0.96 1.00
MF 0.25 0.22 0.19 0.31 0.39 0.75 0.75 1.00

DED −0.10 −0.02 −0.04 −0.10 −0.39 −0.74 −0.77 −0.60
II 0.22 0.16 0.12 0.25 0.51 0.89 0.88 0.69

PRI −0.16 −0.14 −0.10 −0.16 −0.17 −0.41 −0.51 −0.30
GI 0.16 0.12 0.13 0.20 0.37 0.74 0.79 0.59

SBA 0.09 0.06 0.03 0.12 0.32 0.59 0.59 0.50
GDP −0.15 −0.14 −0.20 −0.11 0.12 0.19 0.12 0.06
SRP 0.11 0.08 0.00 0.17 0.57 0.80 0.76 0.59
HI 0.10 0.07 0.02 0.16 0.50 0.80 0.74 0.56

DED II PRI GI SBA GDP SRP HI

UED 1.00
II −0.70 1.00

PRI 0.46 −0.46 1.00
GI −0.74 0.76 −0.57 1.00

SBA −0.47 0.62 −0.42 0.54 1.00
GDP 0.02 0.28 0.04 0.05 0.16 1.00
SRP −0.49 0.76 −0.09 0.50 0.46 0.32 1.00
HI −0.62 0.70 −0.17 0.59 0.47 0.29 0.73 1.00

All correlations with magnitude > |0.1| are significant at the 0.05 level.

Table 4 demonstrate the results of the main effect. Hypothesis 1 predicts that NDC
will have a positive impact on the innovativeness of medical research in the field of the
vital area. In Table 4, there are positive coefficients of Model 1 (β = 3.664, p < 0.001), Model
3 (β = 3.826, p < 0.01), Model 5 (β = 3.403, p < 0.05), and Model 7 (β = 5.148, p < 0.01),
providing support for Hypothesis 1 with the baseline regression model. These results
indicate that a national digital capability positively influences research performance in vital
areas. These results are held after employing full model regression in Model 2 (β = 2.449,
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p < 0.05), Model 4 (β = 2.606, p < 0.05), Model 6 (β = 1.841, p < 0.05), and Model 8 (β = 3.251,
p < 0.01).

Table 4. Fixed-Effect Regression of National Digital Competency (NDC) on Innovativeness of Medical
Research Vital Performance.

Variables
Surgery

Pediatrics, Perinatology
and Child Health

Obstetrics and
Gynecology

Internal Medicine

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

NDC 3.664 *** 2.449 *** 3.826 *** 2.606 *** 3.403 *** 1.841 * 5.148 *** 3.251 **
(0.674) (0.646) (0.695) (0.684) (0.808) (0.794) (1.118) (1.104)

II 0.500* 0.671 ** 0.410 0.886 *
(0.213) (0.225) (0.261) (0.363)

PRI 0.282 1.228 −1.085 −0.230
(1.207) (1.278) (1.484) (2.061)

GI −2.043 *** −1.466 *** −2.007 *** −1.874 ***
(0.329) (0.348) (0.404) (0.561)

SBA −0.410 * −0.634 ** −0.667 *** −0.971 ***
(0.161) (0.170) (0.198) (0.275)

GDP −13.63 *** −10.44 *** −14.96 *** −23.63 ***
(3.163) (3.350) (3.889) (5.403)

SRP −3.006 *** −2.853 *** −3.464 *** −4.958 ***
(0.786) (0.833) (0.967) (1.343)

HI 0.868 2.512 *** 2.033 ** 2.662 *
(0.627) (0.664) (0.771) (1.071)

R2 0.091 0.003 0.046 0.008 0.041 0.01 0.087 0.005
F 29.57 15.09 30.28 12.67 17.76 10.83 21.22 11.00
N 341 341 341 341 341 341 341 341

* p < 0.05, ** p < 0.01, *** p < 0.001.

Next, we shift our attention to investigate how the main effect is moderated by various
institutional variables. Hypothesis 2a posits that the quality of administration will enhance
the positive impact of NDC on innovativeness of medical research. In Table 5, the positive
coefficients of Model 2 (β = 3.052, p < 0.001), Model 4 (β = 2.531, p < 0.01), Model 6 (β = 3.359,
p < 0.01), and Model 8 (β = 5.482, p < 0.001) provide support for Hypothesis 2a. Figure 2
provides a plot to understand these results. The plot indicates that the impact of national
digital competency (NDC) on the innovativeness of medical research is contingent on the
quality of the administration system.

Table 5. Fixed-Effect Regression for Moderating Effect: Quality of Administration System (QAS).

Variables
Surgery

Pediatrics, Perinatology
and Child Health

Obstetrics and
Gynecology

Internal Medicine

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

NDC 2.447 *** −0.188 2.532 *** 0.346 1.813 * −1.086 3.158 ** −1.575
(0.649) (0.984) (0.684) (1.047) (0.797) (1.216) (1.105) (1.673)

QAS 0.144 −22.8 *** 4.465 −14.61 + 1.698 −23.60 ** 5.591 −35.71 **
(2.732) (7.085) (2.882) (7.537) (3.359) (8.748) (4.655) (12.04)

NDC × QAS 3.052 *** 2.531 ** 3.358 ** 5.482 ***
(0.871) (0.926) (1.075) (1.480)

Controls YES YES YES YES YES YES YES YES
R2 0.31 0.337 0.277 0.297 0.242 0.268 0.248 0.284
F 9.95 13.76 11.59 11.42 9.63 9.92 9.95 10.75
N 341 341 341 341 341 341 341 341

+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
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Figure 2. Moderating Effect of Administration System Quality.

Hypothesis 2b predicts that quality of the legal system will strengthen the positive
effect of NDC on the innovativeness of medical research. In Table 6, the positive coefficients
of Model 2 (β = 2.661, p < 0.001), Model 4 (β = 1.668, p < 0.05), Model 6 (β = 2.641, p < 0.00),
and Model 8 (β = 4.720, p < 0.001) offer support for Hypothesis 2b. To aid in understanding
these results, we plotted the interaction effects in Figure 3. The slope of the high admin-
istration system quality line changes steeply over the high vs. low NDC in the areas of
Surgery (IRS) and Obstetrics and Gynecology (IRO), which are more strongly moderated
than the others.

Table 6. Fixed-Effect Regression for Moderating Effect: Quality of Legal System (QLS).

Variables
Surgery

Pediatrics, Perinatology
and Child Health

Obstetrics and
Gynecology

Internal Medicine

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

NDC 2.277 *** −0.007 2.335 *** 0.902 1.491 + −0.776 2.704 ** −1.356
(0.646) (0.900) (0.676) (0.957) (0.781) (1.098) (1.078) (1.498)

QLS 7.013 * −12.23 * 11.06 *** −0.999 14.29 *** −4.803 22.30 *** −11.89
(3.131) (6.208) (3.279) (6.599) (3.788) (7.568) (5.226) (10.32)

NDC × QLS 2.661 *** 1.668 * 2.641 ** 4.729 ***
(0.746) (0.794) (0.910) (1.242)

Controls YES YES YES YES YES YES YES YES
(0.622) (0.610) (0.652) (0.649) (0.753) (0.744) (1.039) (1.016)

R2 0.319 0.349 0.300 0.311 0.278 0.300 0.291 0.327
F 14.17 14.57 12.95 12.25 11.68 11.64 12.42 13.18
N 341 341 341 341 341 341 341 341

+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
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Figure 3. Moderating Effect of Legal System Quality.

Hypothesis 3a postulates that market freedom will augment the positive impact of
NDC on the innovativeness of medical research. In Table 7, the positive coefficients of
Model 2 (β = 0.089, p < 0.05), Model 4 (β = 0.095, p < 0.05), Model 6 (β = 0.101, p < 0.05),
and Model 8 (β = 0.218, p < 0.01) provide support for Hypothesis 3a. Figure 4 offers a plot
to understand these results, and the slope of the high market freedom line increases steeply
over the high vs. low NDC in the area of Internal Medicine (IRI) compared with the others.

Table 7. Fixed-Effect Regression for Moderating Effect: Market Freedom (MF).

Variables
Surgery

Pediatrics, Perinatology
and Child Health

Obstetrics and
Gynecology

Internal Medicine

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

NDC 2.170 *** −4.357 2.309 *** −4.704 1.491 + −5.960 2.647 * −13.32 *
(0.631) (3.151) (0.668) (3.336) 0.774 *** (3.874) 1.056 (5.228)

MF 0.365 *** −0.312 0.38 *** −0.339 0.458 −0.315 0.789 *** −0.868
(0.087) (0.332) (0.093) (0.352) 0.107 (0.408) 0.146 (0.551)

NDC × MF 0.089 * 0.095 * 0.101 * 0.218 **
(0.042) (0.045) (0.052) (0.070)

Controls YES YES YES YES YES YES YES YES
R2 0.005 0.007 0.013 0.016 0.018 0.02 0.011 0.015
F 16.16 15.18 13.90 13.14 12.26 11.53 14.01 13.98
N 341 341 341 341 341 341 341 341

+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
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Figure 4. Moderating Effect of Market Freedom.

Hypothesis 3b anticipates that disparity in the economic development system will
diminish the positive effect of NDC on the innovativeness of medical research. In Table 8,
the negative coefficients of Model 2 (β = −0.702, p < 0.05) and Model 8 (β = −1.274, p < 0.01)
offer partial support for Hypothesis 3b. To help in understanding these results, we plotted
the interaction effects in Figure 5.

Table 8. Fixed-Effect Regression for Moderating Effect: Disparity of Economic Development (DED).

Variables
Surgery

Pediatrics, Perinatology
and Child Health

Obstetrics and
Gynecology

Internal Medicine

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8

NDC 1.259 ** 4.112 ** 1.312 * 2.631 + 0.243 2.446 1.537 6.713 **
(0.564) (1.330) (0.593) (1.411) (0.672) (1.595) (1.017) (2.400)

DED QAS 7.721 *** 12.55 *** 8.345 *** 10.57 *** 10.24 *** 13.97 *** 11.05 *** 19.81 ***
(0.758) (2.176) (0.798) (2.309) (0.904) (2.611) (1.368) (3.928)

NDC × DED −0.702 * −0.324 −0.542 −1.274 **
(0.297) (0.315) (0.356) (0.536)

Controls YES YES YES YES YES YES YES YES
R2 0.004 0.0026 0.0003 0.0001 0.0002 0.0001 0.0001 0.0002
F 30.04 28.05 27.88 25.20 28.33 25.86 19.30 18.23
N 339 339 339 339 339 339 339 339

+ p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001.
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Figure 5. Moderating Effect of Disparity in Economic Development.

5. Discussion and Conclusions

5.1. Summary and Implications

As seen in the COVID-19 crisis, the development and utilization of digital technologies
in medicine is becoming a global issue, not just a matter of individual hospitals or com-
panies. However, while the usage of digital technologies for medical purposes has been
studied in various fields including medicine, engineering, and business, the predominant
interests of existing studies have been the quality of medical services, data management,
and interests of individual institutions in the ecosystem, with micro-level perspectives. The
main purpose of our study is to expand interest in digital competency and medical research
to the national-level perspective.

Accelerated by the COVID-19 pandemic, the development of digital technology has
provided significant benefits. Our study used data from 63 nations to demonstrate that
digital competency positively impacts the innovativeness of medical research in vital areas:
Surgery, Pediatrics, Perinatology, Child Health, Obstetrics and Gynecology, and Internal
Medicine, and we discuss how this association varies in different institutional environments.
This is an important finding for medical research because producing innovative results is
critical to the sustainable progress of the field. In addition, our analysis provides several
insights into the use of digital technologies for medical research, which is meaningful to
researchers, practitioners, and policymakers.

First, while we find a positive association between digital competency and innova-
tiveness in medical research, the benefit of digital competency is notably contingent upon
different types of institutional environments. The institutional environment likely modu-
lates the positive impact of digital competency on the innovativeness of medical research.
While the quality of administration, legal system, and market liberalization strengthen
the main effect, the disparity in economic development alleviates the positive impact of
digital competency. When a new technology brings about a macro-level socioeconomic
change, how much and in what direction it is affected by institutional influence is a sig-
nificant concern for innovation and institutional perspectives. As innovative medical
research is an important criterion for determining digital health systems, it has received
many institutional benefits or constraints. Our study provides a more detailed picture
of the important institutional factors in medical research by suggesting two dimensions
of the institutional environment—the government’s executive capacity and the economic
system—and their impact.

Second, despite explicit benefits, the rapid adoption of new technologies may result
in unintended or unexpected side effects. For example, economic inequality within the
same country significantly reduces the positive impact of digital capabilities. This is
because it implies the development and a distribution gap. In other words, although
digital technology can facilitate the development of medical research, the benefits are not
evenly distributed across people or regions. Consequently, many researchers focus on
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health inequality arising from the increased use of digital technology in medicine [3,39].
In other words, although the medical benefits significantly increase with digital tech-
nology for individuals (or groups) with the accessibility and ability to utilize such
technology, for the remaining individuals (or groups), this change may leave them
far behind where they are less likely to leverage these benefits. Hence, future studies
can recognize this health inequality and develop digital health technologies to solve
social problems.

The third important implication is for policymakers and institutions. Our findings
support the most vital areas of medicine, but different results were obtained for some
regions. For example, Pediatrics, Perinatology, Child Health, Obstetrics and Gynecology are
unaffected by economic disparities. This could mean the system weakly affects children’s
health or important health issues such as cancer. Therefore, these blind spots should be
carefully considered when designing a system.

As seen during the COVID-19 pandemic, if a global infectious disease such as a
pandemic re-emerges, ultimately, the collective intelligence through research collaboration
can make an effective global response the key to cope with the crisis. Countries that
adhere to closed systems may be able to keep their distance from some issues that can be
potentially problematic, but they will be excluded from many of the great benefits that
those collaborations will bring. To make those collaborations effective and efficient, in-
depth understanding of the digital competency and institutional environment of individual
countries must be a precedent. Our study empirically demonstrates that digital competency
is conducive to the innovativeness of medical research at the country level. However,
sophisticated design for the institutional environment must be concurrently considered to
maximize its positive impact.

5.2. Limitations and Suggestions for Future Research

Our study has several limitations. Although it measured the innovativeness of med-
ical research using established measures, due to the intrinsic characteristics of medicine,
experimentations, services, and practices are critical to realizing the innovativeness of new
knowledge. There can be limitations in accurately reflecting the degree of innovativeness
using a document-based measure. Future research could conduct an in-depth analysis to
investigate how innovative publications are utilized in digital health systems.

The scope of the medical research used in this study can be extended. Although this is
important because of its direct linkage to mortality, recent medical services and practices
require extensive cooperation within medicine, such as anesthesiology or radiology, and
across other fields, such as material and biomedical engineering. Hence, further studies
should be conducted using more comprehensive data. In addition, while we use the
simple slope analysis to depict our moderating effects due to the methodological limitation,
future study can employ more sophisticate analysis techniques to investigate the detailed
mechanisms of moderating effects.
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Appendix A. Variable Description and Summary

Variable Name Measurement Database

Dependent variables

Innovativeness of Research
in Surgery

• The ratio of the total number of published and citable
documents in the focal country for each of vital areas in
medicine to total number of forward citations that those
documents received.

• Reference: https://www.scimagojr.com/, (accessed on
11 October 2022).

Journal and Country
Rank from Scimago

Innovativeness of Research in
Pediatrics, Perinatology and
Child Health

Innovativeness of Research in
Obstetrics and Gynecology

Innovativeness of Research in
Internal Medicine

Independent variable

National digital capacity

• Comprehensive estimation of the digital and technological level
of each country based on a combination of statistical and survey
data (IMD website description)

• Measure: point (0–10)
• Reference:

https://www.imd.org/centers/world-competitiveness-
center/rankings/world-digital-competitiveness/, (accessed on
11 October 2022)

International Institute
for Management
Development (IMD)
Digital Competitiveness

Moderating variables

Quality of administration
system

• The index of government effectiveness captures perceptions of
the quality of public services, the quality of the civil service and
the degree of its independence from political pressures, the
quality of policy formulation and implementation, and the
credibility of the government’s commitment to such policies
(GED website description)

• Measure: point (−2.5 to +2.5)
• Raw data source: The World Bank
• Reference: https://www.theglobaleconomy.com/, (accessed on

11 October 2022)

Global Economy
Database (GED)

Quality of legal system

• The index for Rule of Law of GED. It captures perceptions of the
extent to which agents have confidence in and abide by the rules
of society, and in particular the quality of contract enforcement,
property rights, the police, and the courts (GED
website description)

• Measure: point (−2.5 to +2.5)
• Raw data source: The World Bank
• Reference: https://www.theglobaleconomy.com/, (accessed on

11 October 2022)

Market freedom

• The business freedom index of GED. It is based on 10 indicators,
using data from the World Bank’s Doing Business study:
Starting a business—procedures (number), time (days), cost (%
of income per capita), and minimum capital (% of income per
capita); Obtaining a license—procedures (number), time (days),
and cost (% of income per capita); Closing a business—time
(years), cost (% of estate), and recovery rate (cents on the dollar).
(GED website description)

• Measure: point (0–100)
• Raw data source: The Heritage Foundation
• Reference: https://www.theglobaleconomy.com/, (accessed on

11 October 2022)
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Variable Name Measurement Database

Disparity of economic
development

• The uneven economic development index of the GED. It
considers inequality within the economy, irrespective of the
actual performance of an economy. The higher the value of the
index, the higher the inequality in the country’s economy (GED
website description)

• Measure: point (0–10)
• Raw data source: Fund for Peace
• Reference: https://www.theglobaleconomy.com/, (accessed on

11 October 2022)

Control variables

Innovation index

• The Global Innovation Index includes two sub-indices: the
Innovation Input Sub-Index and the Innovation Output
Sub-Index. The first sub-index is based on five pillars:
Institutions, Human capital and research, Infrastructure, Market
sophistication, and Business sophistication. The second
sub-index is based on two pillars: Knowledge and technology
outputs and Creative outputs. Each pillar is divided into
sub-pillars and each sub-pillar is composed of individual
indicators (GED website description)

• Measure: point (0–100)
• Raw data source: Cornell University, INSEAD, and the World

Intellectual Property Organization (WIPO)
• Reference: https://www.theglobaleconomy.com/, (accessed on

11 October 2022)

Global Economy
Database (GED)

Political rights index

• Reference: https://www.theglobaleconomy.com/, (accessed on
11 October 2022)

• Score ratings from the Freedom House evaluate three categories:
electoral process, political pluralism and participation, and the
functioning of government indicators (GED
website description).

• Measure: point (1–7)
• Raw data source: The Freedom House
• Reference: https://www.theglobaleconomy.com/, (accessed on

11 October 2022)

Globalization index

• Globalization index of GED. It covers the economic, social, and
political dimensions of globalization. Higher values denote
greater globalization.

• Measure: point (0–100)
• Raw data source: The Swiss Institute of Technology
• Reference: https://www.theglobaleconomy.com/, (accessed on

11 October 2022)

Services sector value-adding

• Services correspond to International Standard Industrial
Classification (ISIC) divisions 50–99. Value added is the net
output of a sector after adding up all outputs and subtracting
intermediate inputs. It is calculated without making deductions
for the depreciation of fabricated assets or depletion and
degradation of natural resources (GED website description)

• Measure: percent
• Raw data source: The World Bank
• Reference: https://www.theglobaleconomy.com/, (accessed on

11 October 2022)
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Variable Name Measurement Database

Gross domestic product

• Standard measure of the value added created through the
production of goods and services in a country during a
certain period

• Reference: https://data.worldbank.org/, (accessed on
11 October 2022)

Science research legislation

• Science research legislation indicator (to facilitate innovation) of
IMD national competitiveness It is based on a comprehensive
estimation of various factors of each country based on a
combination of statistical and survey data

• Reference: https://www.imd.org/centers/world-
competitiveness-center/rankings/world-competitiveness/,
(accessed on 11 October 2022) IMD national

competitiveness

Health infrastructure

• Health infrastructure indicator of IMD national competitiveness.
It is based on a comprehensive estimation of various factors of
each country based on a combination of statistical and
survey data

• Reference: https://www.imd.org/centers/world-
competitiveness-center/rankings/world-competitiveness/,
(accessed on 11 October 2022)
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Abstract: Outward foreign direct investment (OFDI) is an important channel for China to obtain
advanced technology spillover to promote green production upgrading. As a pillar of the national
economy and also a large-scale pollution emission industry, can the manufacturing industry benefit
from the reverse technology spillover of OFDI and improve its green total factor productivity (GTFP)?
Based on the provincial data of China from 2005 to 2019, this paper analyzes the effect and moderating
mechanism of reverse technology spillover of OFDI on domestic manufacturing GTFP theoretically
and empirically. The results show that the reverse technology spillover of OFDI cannot significantly
promote the growth of manufacturing GTFP in the sample period. The heterogeneity analysis further
proves that the inhibition effect similar to that of the whole sample appears in the eastern region, but in
the central and western regions, the reverse technology spillover of OFDI can significantly improve the
manufacturing GTFP, and this positive effect in the central region is greater. Additionally, absorptive
capacity characterized by human capital, economic development and financial development can
actively adjust the impact of reverse technology spillover of OFDI on manufacturing GTFP, of which
the positive moderating effect of financial development is the most significant.

Keywords: outward foreign direct investment; reverse technology spillover; green total factor
productivity; absorptive capacity; moderating effect

1. Introduction

As an important pillar of China’s national economy, the manufacturing industry has
played a decisive role in promoting the rapid economic development. However, its exten-
sive development mode with high input, high energy consumption and high emission has
led to serious resource waste and environmental pollution, which has become an important
factor restricting high-quality economic development for a long time [1]. According to
the 2020 Global Environmental Performance Index (EPI) Assessment Report [2], China
ranks only 120th out of 180 countries, which illustrates the urgency of paying attention
to environmental pollution. The report of the 19th National Congress of the Communist
Party of China pointed out that “green development is an important means to transform
the mode of economic development, and improving green total factor productivity (GTFP)
is the key to achieving green development” [3]. GTFP can fully consider both energy input
and environmental pollution in the process of economic development, which is more in line
with the requirements of high-quality and sustainable economic development [4]. As the
main source of energy consumption and environmental pollution emissions, upgrading the
GTFP of the manufacturing industry and realizing its green transformation is the inevitable
choice for China to achieve high-quality economic development.

The upgrading of the manufacturing GTFP cannot be separated from scientific and
technological innovation. In the context of economic globalization, it is often difficult for a
country, especially a developing country, to gain absolute technological advantage only by
relying on its own strength. In this case, access to foreign technology spillovers through
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multiple channels can give play to the “late-mover advantage” of developing countries and
achieve technology catch-up and upgrading [5]. There are three main forms of international
technology spillovers, including trade, foreign direct investment (FDI) and outward foreign
direct investment (OFDI) [6,7]. However, due to the protection of developed countries, it
is often difficult for developing countries to obtain core technologies at the international
frontier. Compared with the first two ways, the reverse technology spillover obtained
through OFDI can be more targeted and proactive [8]. Nowadays, OFDI has become
an important way for the international community, especially developing countries, to
integrate into the global economy and acquire international advanced technology and other
strategic assets [9–11]. In recent years, China has further expanded its opening up to the
outside world, actively attracting foreign capital and encouraging local enterprises to “go
global” [12,13]. Some other emerging countries have also boosted local economies through
OFDI and upgraded their position in global value chains by promoting technological
progress and improving the status of trade networks [14,15]. In 2020, China’s OFDI flow
reached USD 153.71 billion, and the stock had risen to USD 2580.66 billion. Can OFDI of
such a large scale help improve the GTFP of domestic manufacturing industry by obtaining
advanced technology spillover from abroad? An accurate answer to this question is of
crucial relevance and theoretical value for the green development of the manufacturing
industry and for the choice of China’s future OFDI development direction.

Scholars have discussed this research topic from different perspectives and made
various findings. The study of Kogut and Chang [9] first confirms that OFDI can indeed
bring reverse technology spillovers to home countries through investment and learning
from developed countries. Hong et al. [10] and Fahad et al. [11] further provide the similar
conclusion that OFDI is actually an effective way to acquire advanced technologies. Based
on this, some scholars directly affirmed the positive linear influence of OFDI on green pro-
duction activities of the home country [16,17]. At the regional level, Pan et al. [18] proved
that reverse technology spillover of China’s OFDI can significantly promote the growth of
total factor carbon productivity (TFCP) according to provincial panel data and found that
the reverse technology spillover of OFDI can increase the TFCP of neighboring provinces
through the spatial spillover mechanism. At the firm level, Bai et al. [12] examined that
OFDI to developed countries can transfer reverse green technology and promote the envi-
ronmental innovation of manufacturing enterprises in emerging economies. Song et al. [13]
found a similar significant positive impact of OFDI on GTFP using Chinese firm-level data
and discussed the heterogeneity of the impact for different firm nature, different OFDI
types and different regions. However, there are also some studies drawing the opposite
conclusion that the promotion effect of reverse technology spillover of OFDI in the home
country is not significant [19] or even negative [20,21]. Lee [22] empirically tested the
relationship between reverse technology spillover of OFDI and home country productivity
by taking OECD countries as research objects and concluded that the former does not play
a significant positive role. Bitzer and Kerekes [23] believe that OFDI has a negative effect
on the improvement of total factor productivity through analyzing the industrial level data
of OECD countries, but this effect is significantly different among different countries. The
research of Li et al. [24] found that reverse technology spillover of OFDI has a significant
inhibitory effect on TFP growth in the home country which is more obvious when the
market mechanism of the host country is not sound.

Different from the above studies, some scholars believe that the impact of reverse tech-
nology spillover of OFDI on green production in home countries is nonlinear. The research
results of Zhu and Ye [25] show that only OFDI flowing to developed countries can bring
significant technology spillover effect and promote China’s green technology progress,
while this effect is insignificant for OFDI flows to transition countries or developing coun-
tries. He et al. [26] found that the impact of reverse technology spillover of OFDI on total
factor energy efficiency is nonlinear, and that there is a single threshold effect at the regional
level and a double threshold effect at the industry level. Some other scholars propose
that the impact of OFDI reverse technology spillovers on green production in the home

124



Sustainability 2022, 14, 16496

country is limited by other factors such as environmental regulation [27,28], institutional
quality [29], national culture [30] and absorptive capacity [7]. Among these, absorptive
capacity is one of the key capabilities of the home country in the process from acquiring
foreign technologies to domestic effective application, which is manifested in financial, hu-
man and other aspects [31,32]. Tian [33] argues that OFDI can significantly improve GTFP
and digital inclusive finance can strengthen the promoting effect. Zhou et al. [34] verify
that whether China’s OFDI has green spillover effect on domestic economy depends on the
heterogeneity of absorptive capacity and environmental supervision strength of provinces.

The above literature has highlighted the impact of OFDI on the green production of the
home country from different perspectives, but the research strand on the impact of reverse
technology spillover of OFDI on GTFP is relatively small. Therefore, this paper attempts to
supplement some research gaps and makes several marginal contributions. First, many
studies fail to fully consider the bidirectional impact of OFDI on GTFP in theory, so the
estimation results may be biased. This paper considers the multiple effects in the whole
process of a country obtaining foreign technology spillovers through OFDI and affecting
the GTFP of the industry, providing a solid theoretical framework for the research. Second,
many existing studies assess the impact of OFDI on green production in the home country
from the perspective of OFDI flow or stock scale, which may cause deviation due to the
selection of indicators. This paper directly calculates the reverse technology spillovers
of OFDI and selects manufacturing industry as the research object, hoping to improve
the accuracy and pertinence of the research conclusions. Third, many studies only select
one variable as a reference when studying the moderating effect of absorptive capacity,
which may not be comprehensive. In this paper, human capital, economic development
and financial development are all included in the test of the moderating effect, which can
not only make the regression results more convincing, but also draw more effective policy
enlightenment through comparison.

Generally, the main objective of this paper is to analyze whether and how reverse
technology spillover of OFDI can affect the domestic manufacturing GTFP theoretically
and empirically. To achieve this, this paper (1) adopts the baseline regression to test
the influence of reverse technology spillover of OFDI on domestic manufacturing GTFP;
(2) constructs heterogeneity analysis to discuss the different performance of this influence
in different regions; and (3) studies the moderating effect of absorptive capacity including
human capital, economic development and financial development.

The rest of this work is organized as follows. Section 2 illustrates the mechanism
function of reverse technology spillover of OFDI on GTFP. The design of the research
scheme, including model introduction, indicator selection and data source, is shown in
Section 3. The empirical results and analysis are presented in Section 4. Finally, Section 5
gives the conclusions and puts forward the policy implications.

2. Theoretical Analysis

2.1. Process of Reverse Technology Spillover of OFDI

The process of a country obtaining foreign technology spillovers through OFDI can be
divided into three stages: acquisition stage, transfer stage and diffusion stage [35,36].

In the technology acquisition stage, multinational corporations can acquire advanced
technologies in the host countries three ways. First is cross-border mergers and acquisitions
(M&A). OFDI can be achieved through greenfield investment and M&A, which can bypass
the protection barriers of developed countries to advanced technologies. In this way, the
patent and production process, scientific and technological R&D and other tacit knowledge
of the acquired company can be transferred to the subsidiary in the host country quickly and
conveniently. Second is overseas R&D cooperation. By setting up R&D institutions in the
host country and cooperating with local universities and research institutes, multinational
corporations can make full use of local advanced technologies and resources, which is
conducive to a more in-depth and intuitive understanding of the cutting-edge areas of
technology development. Third is industrial agglomeration. After entering the technology-
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intensive industrial cluster area of the host country through OFDI, multinational companies
can not only get in touch with the frontier development field of their own industries, but also
acquire advanced technologies through communication and learning with other enterprises
in the cluster.

In the technology transfer stage, the subsidiary in the host country needs to transfer the
information resources, acquired technical knowledge and R&D achievements to the parent
company, and the parent company subsequently digests and absorbs these technologies
and finally puts them into production and operation. In order to realize this process, the
government of the home country can attract the parent company, actively promoting the
overseas subsidiary to transfer new technologies and skills back to home through policy
incentives at the macro level. For example, governments can provide preferential policies
for domestic multinational corporations investing in advanced technology industries in
developed countries to save investment costs and increase profits. The micro transmission
for enterprise level is mainly based on two-way personnel flow. On the one hand, the
parent company can send domestic technicians overseas for training and learning, so that
technicians can master overseas skills and then return to apply what they have learned to
domestic production practice and product R&D. On the other hand, the parent company
can also directly introduce talents from the overseas subsidiary to exchange and work
domestically, which can not only shorten the cycle of reverse technology spillover, but also
help the home country to absorb sophisticated technologies.

In the technology diffusion stage, the parent company should first identify and screen
out the overseas technologies that are valuable to the home country and fit its situation.
Subsequently, the parent company needs to make a localized interpretation of the technolo-
gies that meet the screening conditions, and combine the core and key technologies with
each production link, to lay the foundation for technology transformation and application.
Finally, these modified and innovative technologies will be applied to the production
practice of the multinational corporations and even the whole industry. This way, reverse
technology spillover completes the value embodiment in the internal optimization process
of the home country.

2.2. Effect of Reverse Technology Spillover of OFDI on GTFP

In the process of reverse technology spillover of OFDI, the green production activities
of the home country will be affected in many aspects [19,26,37], resulting in the change in
GTFP. The influence effects mainly include:

(1) R&D feedback effect. On the one hand, OFDI activities can help enterprises in the
home country gain direct access to advanced green production technologies in the host
country, so as to help the parent company learn and imitate, and eventually apply these
technologies to the whole industry. On the other hand, the transfer of foreign technologies to
the home country will also stimulate local enterprises’ sense of competition, to maintain or
increase their market share. Overall, the R&D feedback from reverse technology spillovers
of OFDI will drive enterprises to learn and compete, thereby increasing the GTFP across
the industry.

(2) Cost allocation effect. For manufacturing enterprises, it is essential to maintain
technological advantages through increasing R&D expenses. However, excessive R&D
costs have become invisible capital pressure on enterprises with relatively backward and
unsophisticated production systems. OFDI activities can expand overseas markets for these
enterprises, increase their income and reduce the pressure of R&D expenses. At the same
time, when investing in a host country that actively welcomes overseas capital, it can also
obtain tax and fiscal policy support from the host government which is conducive to share
R&D costs. An example from India confirms this—to realize the “Made in India” plan,
the Indian government has created some key factors to attract FDI investment, including
establishing high-level government support and maintaining a large number of sustainable
financial resources. According to the World Investment Report 2022, these measures have
enabled India’s FDI inflows to reach USD 81.973 billion between 2020 and 2021, which

126



Sustainability 2022, 14, 16496

created a record level and an increase of 10% over the previous fiscal year. With the fiscal
support of the host government, the R&D cost pressure of the parent company could be
reduced, which better helps improve the green production efficiency of the home country.

(3) Resource optimization effect. Through OFDI activities, the bi-directional flow of
production factors at home and abroad will be promoted, especially the internalization of
international resources. Since enterprises may tend to protect their core technologies, OFDI
is somewhat easier than other routes, such as trade, to weaken technological barriers and
help the home country gains access to advanced overseas production factors. At the same
time, OFDI also facilitates the cross-border flow of human capital, and enterprises in the
home country can hire high-level technical personnel from the host country to optimize
local production resources and strengthen green production capacity.

(4) Capital crowding-out effect. OFDI activities are also essentially part of enterprises’
limited capital allocation. When large OFDI accelerates the outflow of domestic capital,
resource allocation on other production links may change greatly. Crucially, funds which
are originally available for independent R&D and innovation of enterprises may be partly
occupied. Especially for enterprises with strong independent R&D capabilities, the negative
impact of the crowding-out effect will be more obvious. In addition, due to the risks in the
OFDI process, enterprises may suffer losses in overseas investment. This may also lead to
insufficient supply of domestic R&D funds, which is not conducive to the development of
enterprises’ independent innovation.

(5) External dependence effect. Although the reverse technology spillover of OFDI
can help enterprises imitate innovation to a certain extent, it can also cause some excessive
dependence on external technologies. For example, in order to save time and promote pro-
duction, some enterprises tend to directly assign overseas technicians to take charge of the
core production link, without digesting and absorbing the advanced technologies needed
in this link. In the long run, the enthusiasm of enterprises for independent innovation will
be reduced, and the independent innovation ability cannot be really improved. In other
words, this mentality of dependence on external technologies will lead to local enterprises
being locked in behind the advanced foreign technologies, thereby depressing the GTFP of
the whole industry in the home country.

2.3. Moderating Effect of Absorptive Capacity on Reverse Technology Spillover of OFDI

Whether reverse technology spillovers of OFDI can improve the technology level of
the parent company depends, to some extent, on whether the parent company can identify,
absorb and transform the advanced technologies transferred back from its subsidiaries.
In other words, absorptive capacity plays an important role in the process of reverse
technology spillover of OFDI affecting GTFP in the home country. For different enterprises,
even if the technical knowledge transferred back by their overseas subsidiaries is similar,
the intensity of reverse technology spillover will be different due to different absorption
capacities. Factors affecting the absorption capacity of spillover technology in the home
country mainly include:

(1) Human capital. The level of human capital determines the ability of knowledge
accumulation, and the knowledge system originally possessed by domestic human capital
can effectively complement advanced foreign knowledge. High-quality human capital
will help promote the progress that reverse spillover technology elements can be digested,
absorbed and recreated after entering the home country [32]. Therefore, the improvement
of human capital can make each absorption step of the home country gain more benefits,
and further strengthen the effect of reverse technology spillover of OFDI.

(2) Economic development. First, the better the local economy develops, the more
complete the construction of transportation, communication and other facilities, and the
more conducive for enterprises to absorb foreign technologies. Second, economic devel-
opment will improve the economic vitality of the region, thus enhancing the effectiveness
of market competition. Under the pressure of competition, enterprises in the market will
focus on R&D and innovation, which can actively improve the absorption and digestion

127



Sustainability 2022, 14, 16496

of technological knowledge in the whole region. Third, economic development can drive
regional market demand. This will encourage local enterprises to actively absorb foreign
technologies in order to make them better localized and cater to local needs [34].

(3) Financial development. The improvement of the financial development level is
conducive to relaxing the financing constraints of regions on enterprises. On the one hand,
this will enable enterprises to increase their R&D investment, and gradually enhance their
ability to absorb and digest foreign technologies while repeatedly learning and creating
technologies [31]. On the other hand, the frequency of enterprises’ outward investment
will be increased, which can help enterprises skillfully handle foreign technologies, so as to
improve the overall technology absorption capacity of the region [33].

3. Research Design

3.1. Research Scheme

Many previous studies on this topic have laid the foundation for this paper, whose
methods, variables, data and conclusions are shown in Appendix A. However, as mentioned
in the introduction, although these literature works have studied relevant issues from
multiple perspectives, there are still some research gaps that can be supplemented. Based
on the above theoretical analysis, this paper proposes that the reverse technology spillover
of OFDI promotes GTFP of the home country through R&D feedback effect, cost allocation
effect and resource optimization effect, and inhibits through capital crowding-out effect
and external dependence effect. It is worth noting that the performance of these effects
may be different in different regions. At the same time, the impact of reverse technology
spillover of OFDI on GTFP is affected by the heterogeneity of absorptive capacity. Basis on
these, the complete mechanism function and empirical tests taken in this paper to verify
the following three hypotheses are shown in Figure 1.

Figure 1. Diagram of the mechanism function and empirical tests.

Hypothesis 1. Reverse technology spillover of OFDI can significantly affect the manufacturing
GTFP of the home country.

Hypothesis 2. There is regional heterogeneity in the impact of reverse technology spillover of OFDI
on the manufacturing GTFP.

Hypothesis 3. Absorption capacity plays a moderating role in the impact of reverse technology
spillover of OFDI on GTFP.

3.2. Model Specification

Coe and Helpmen [38] proposed the international R&D spillover model, believing that
a country’s technological progress can be affected by not only by domestic but also foreign
R&D level. On this basis, Lichtenberg and Potterie [39] introduced OFDI as an important
channel of foreign R&D spillover and further constructed the L-P model, which provided
research thinking for testing the impact of OFDI on technological progress. In this paper,
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the L-P model is referenced to investigate the impact of reverse technology spillover of
OFDI on GTFP, which is described as:

ln GTFPi,t = α0 + α1 ln SOFDIi,t + α2Controlsi,t + εi,t (1)

Among them, the subscripts i and t stand for provincial region and year, respectively.
ln GTFP is the explained variable of this paper and denotes the logarithm value of GTFP.
ln SOFDI is the core explanatory variable of this paper and denotes the logarithm value of
reverse technology spillover of OFDI. Controls represents a series of control variables. εi,t
represents the random error term and α0 represents constant.

In addition, considering the continuity of the growth for GTFP, this paper adds
ln GTFPi,t−1, the lag term of GTFP, to the empirical model, as shown in Equation (2). At the
same time, there may be a bidirectional causality between the reverse technology spillover
of OFDI and the GTFP, that is, the improvement of the GTFP in turn affects enterprises to
“going out” and obtain foreign technologies. Therefore, endogeneity inevitably exists, and
it is scientifically feasible to use the generalized method of moments (GMM) to overcome
the problem when the lag term of the explained variable has been introduced in the model.
Since the SYS-GMM is more suitable for solving the problem of weak instrumental variables
than the DIF-GMM, this paper selects the former as the empirical estimation method to
verify Hypothesis 1.

ln GTFPi,t = β0 + β1 ln SOFDIi,t + β2 ln GTFPi,t−1 + β3Controlsi,t + εi,t (2)

Subsequently, to verify Hypothesis 3, this paper sets the following mechanism model to
examine the “moderating effect” of absorptive capacity in the impact of reverse technology
spillover of OFDI on GTFP, which is described as:

ln GTFPi,t = γ0 + γ1 ln SOFDIi,t + γ2 ln GTFPi,t−1 + γ3 INTERi,t + γ4Controlsi,t + εi,t (3)

Among them, INTERi,t denotes the interactive item between absorptive capacity and
reverse technology spillover of OFDI. The variables representing absorption capacity are
included in the control variables, which are described in the following sections.

3.3. Data Sources

Taking the data availability into consideration, this paper selects the manufacturing
industry of 30 Chinese provincial regions from 2005 to 2019 as samples (except Tibet,
Hong Kong, Macao and Taiwan). The original data come from the Statistical Bulletin of
China’s Outward Foreign Direct Investment, the Organization for Economic Co-operation
and Development Database (OECD), the World Bank Database, China Industry Statistical
Yearbook, China Statistical Yearbook of Science and Technology, China Labor Statistical
Yearbook, China Energy Statistical Yearbook, China Statistical Yearbook on Environment
and statistical yearbooks of every provincial region.

3.4. Definition of Variables

3.4.1. Explained Variable

GTFP (GTFPi,t) is employed as the explained variable in this paper. Referring to the
methods of Tone [40] and Oh [41], the SBM-GML model considering unexpected output is
adopted for its widely use in dealing with the relationship between multiple inputs and
outputs to evaluate efficiency. The selection and detailed description of input and output
indicators are shown below [19,26,33].

Input indicators: (1) labor input, which is expressed as the year-end number of em-
ployed people in the manufacturing industry of every provincial region; (2) capital input,
which is expressed as additional fixed capital and calculated using the perpetual inven-
tory method; (3) energy input, which is expressed as the industrial energy consumption
converted to standard coal of every provincial region.
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Output indicators: (1) expected output, which is expressed as the industrial sale
value after deflating by the producer price index (PPI) of industrial products in each year;
(2) unexpected output, which is expressed as comprehensive environmental pollution index
synthesized by entropy method using industrial wastewater discharge, industrial smoke
and dust discharge, industrial sulfur dioxide discharge and solid waste discharge.

Based on the above, this paper sets the GTFP of 2005 as 1, and the calculated change
rate is multiplied to obtain the GTFP level from 2006 to 2019 of the whole China as well as
eastern, central and western regions. To reduce the heteroscedasticity, logarithmic form is
taken when the model is regressed.

3.4.2. Explanatory Variable

Reverse technology spillover of OFDI (SOFDIi,t) is taken as the core explanatory
variable in this paper. Referring to the common practices in the existing literature [11,26], it
can be measured by calculating the international R&D capital stock obtained from OFDI, as
shown below:

SOFDIp,t = ∑q
OFDIp,q,t ×

Sq,t

GDPq,t
(4)

Among them, the subscripts p and q stand for home and host region, respectively.
OFDIp,q,t stands for the investment stock from region p to q in period t; GDPq,t and Sq,t
stand for the gross domestic product (GDP) and R&D capital stock of the host region q,
respectively. Sq,t can be further expressed as:

Sq,t = Sq,t−1 × (1 − δ) + RDq,t (5)

Among them, δ denotes the depreciation rate, set as 5%; RDq,t stands for the R&D
expenditure of region q in period t. Considering that the sample period of this paper starts
from 2005, Sq,2005 can be calculated as:

Sq,2005 =
RDq,2005

g + δ
(6)

Among them, g denotes the average growth rate of R&D expenditure from 2005 to
2019. The R&D expenditure is obtained by multiplying the R&D intensity of country q by its
GDP denominated in USD. In order to eliminate the influence of price factors, the consumer
price index of each country from 2005 to 2019 is used to convert the R&D expenditure with
2005 as the constant price. Based on data availability, and considering that technology
seeking OFDI going to developed economies can better realize learning of foreign advanced
technologies, this paper selects 11 countries and regions as the main sources for China
to absorb international technology spillover: Hong Kong, Japan, South Korea, Singapore,
Russia, Germany, The Netherlands, the United Kingdom, the United States, Canada and
Australia. By the end of 2020, China’s OFDI stock in the aforementioned 11 countries and
regions had totaled USD 1706.92 billion, accounting for 66.14% of China’s global OFDI
stock. Using the R&D stock in 2005 of 11 countries and regions, Sq,t from 2006 to 2019 can
be obtained, which is further summed up to calculate international R&D capital stock from
OFDI of the whole China.

Based on the above, reverse technology spillover of OFDI for every provincial region
can be calculated using Equation (7), where OFDIi,t and OFDIp,t stand for non-financial
OFDI stocks of provincial region i and the whole China, respectively.

SOFDIi,t = SOFDIp,t ×
OFDIi,t

OFDIp,t
(7)

3.4.3. Control Variables

Referring to existing literature [12–14,18,19], this paper includes the following con-
trol variables:
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(1) Lag term of GTFP (GTFPi,t−1). The growth of GTFP may be continuous, and the
previous period of GTFP may lead the growth of the later. Logarithmic form is taken when
the model is regressed to reduce the heteroscedasticity.

(2) Technology spillover of import (SIMPi,t). Generally, the greater the actual import
volume of a country, the stronger the reverse technology spillover. The calculation method
of SIMPi,t is similar to that of reverse technology spillover of OFDI. Logarithmic form is
taken when the model is regressed to reduce the heteroscedasticity.

(3) R&D stock of domestic manufacturing (SRDi,t). Due to the relative lack of R&D
data for provincial manufacturing, this paper uses the internal expenditure of R&D funds
of industrial enterprises above the scale in every provincial region to replace the R&D funds
of the manufacturing industry, and adopts the perpetual inventory method to convert it
into stock data. Logarithmic form is taken when the model is regressed to reduce the
heteroscedasticity.

(4) Human capital (HUMi,t). The higher the level of human capital, the more con-
ducive to the development of technological innovation. According to Barro and Lee [42],
this paper employs the average years of education of the labor force to approximate the
level of human capital. Logarithmic form is taken when the model is regressed to reduce
the heteroscedasticity.

(5) Economic development (GDPi,t). A higher level of economic development means
a higher level of scientific and technological research and innovation in the region, and
a stronger ability to absorb advanced technologies. The level of economic development
is generally expressed by regional GDP. In order to eliminate the influence of popula-
tion factors on GDP, this paper uses per capita GDP as the representation of economic
development level.

(6) Financial development (FINi,t). The higher the level of financial development,
the smaller the financing constraints of regional enterprises, and the more favorable it
is for enterprises to carry out foreign investment activities. In this paper, the ratio of
year-end credit to GDP of financial institutions is selected as the proxy index of financial
development level.

Among the above control variables, human capital, financial development and eco-
nomic development can reflect the local absorptive capacity for advanced technology
spillover. Therefore, this paper selects these three variables as the moderating variables in
the mechanism model, forming an interactive item with the core explanatory variable. That
is, INTERi,t in Equation (3) can be expressed as HUMi,t × SOFDIi,t, GDPi,t × SOFDIi,t
and FINi,t × SOFDIi,t. Descriptive statistics of each variable are shown in Table 1.

Table 1. Descriptive statistics of variables.

Variables Obs Mean Std Min Max

ln GTFP 450 0.028 0.397 −1.337 1.278
ln SOFDI 450 −0.634 2.1 −7.247 4.039
ln SIMP 450 2.241 0.133 1.861 2.632
ln SRD 450 3.12 1.63 −1.39 6.573

ln HUM 450 3.858 1.643 −3.429 7.26
GDP 450 0.641 0.417 0.065 2.381
FIN 450 3.005 1.146 1.288 8.131

4. Empirical Results and Description

In order to avoid spurious regression of panel data in empirical analysis, this paper
tests the stationarity of data before regression analysis. CADF test and CIPS test are used
to improve the accuracy, and the null hypothesis of both tests is that there is a unit root.
The results show that all variables have no unit root, that is, the variables are stationary.
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4.1. Baseline Regression

The regression results of the baseline model are presented in Table 2. Through stepwise
regression, variables that may cause multicollinearity are eliminated. The P value of the
Hansen test in column (7) is 0.465, which is smaller than 0.1, indicating that there is no
over identification problem for the tool variables selected in the model, and the selection of
tool variables is effective; the p value of the AR (2) test is 0.384, indicating that the random
disturbance term of the residual does not have second-order sequence correlation, and the
endogenous problem of the model has been well solved.

Table 2. Empirical results of baseline model using SYS-GMM model.

Variables (1) (2) (3) (4) (5) (6) (7)

ln SOFDI
−0.186 *
(−1.83)

−0.020 ***
(−3.07)

−0.040 ***
(−3.43)

−0.040 **
(−2.41)

−0.070 ***
(−3.03)

−0.928 **
(−2.58)

−0.810 ***
(−3.25)

ln GTFPt−1
0.991 ***
(16.22)

0.959 ***
(25.65)

0.974 ***
(28.39)

0.943 ***
(25.36)

0.785 ***
(26.24)

0.860 ***
(26.37)

ln SIMP
0.057 ***

(3.76)
0.057 ***

(3.76)
0.052 ***

(3.04)
0.533 ***

(3.40)
0.574 ***

(3.78)

ln SRD
0.026
(1.25)

0.014
(0.91)

0.345
(1.55)

0.288 **
(1.83)

ln HUM
0.483 ***

(3.05)
5.782 **
(2.43)

3.287 **
(2.38)

GDP
−1.197 **
(−2.22)

−1.560 ***
(−2.88)

FIN
0.318 **
(2.14)

Constant
−0.090
(−0.83)

−0.019
(−1.82)

−0.280 ***
(−3.84)

−1.930 ***
(−2.79)

−1.420 ***
(−3.12)

−8.667 *
(−2.49)

−11.100 ***
(−3.07)

AR(2) 1.59
(0.112)

0.43
(0.669)

0.89
(0.376)

0.79
(0.429)

1.01
(0.313)

0.79
(0.432)

0.87
(0.384)

Hansen 20.36
(0.119)

28.38
(0.291)

28.21
(0.453)

27.87
(0.472)

27.96
(0.467)

15.0
(0.307)

12.78
(0.465)

N 450 450 450 450 450 450 450

Note: (1) The numbers in brackets are the t statistics corresponding to the regression coefficient; ***, ** and * indicate
that they have passed the significance test at the 1%, 5% and 10% confidence levels, respectively, with the same
interpretations below. (2) The numbers in brackets of Hansen test are the P statistics to check the rationality of tool
variables, the same as in the following table.

The regression results of columns (1)–(7) robustly show that the coefficient of reverse
technology spillover of OFDI (SOFDI) is always significant. That is to say, Hypothesis
1 raised in the theoretical analysis is acceptable. From the sign of coefficient, it can be
observed that the impact of reverse technology spillover of OFDI on GTFP is negative.
This is consistent with the research conclusions of Bitzer and Kerekes [23] and Li et al. [24].
Column (5) is the result of using the complete Equation (2), indicating that GTFP decreases
by 0.81% for every 1% increase in reverse technology spillover of OFDI. This may be because
the negative impact of China’s OFDI to developed countries, such as capital crowding-out
effect and external dependence effect, is more obvious than the positive impact of R&D
feedback effect, cost allocation effect and resource optimization effect.

The coefficient of lag term of GTFP (GTFPt−1) is 0.860, which is significant at the level
of 1%, indicating that the growth of GTFP of the manufacturing industry is not only affected
by explanatory variables, but also by the GTFP of the previous year, and the GTFP of the
last year plays a positive demonstration role for this year. For other control variables, the
coefficient of technology spillover obtained through import (SIMP) is 0.574 and significant
at the level of 1%, indicating that every 1% increase in technology spillover obtained
through import will drive the GTFP of the manufacturing industry up by 0.574%. Import
trade provides opportunities for domestic enterprises to learn, imitate and absorb foreign
advanced technologies, thus improving the level of domestic manufacturing GTFP. R&D
stock of domestic manufacturing (SRD) is significant at the level of 5%, with a coefficient
of 0.288, indicating that the more domestic R&D investment accumulation to the purchase
of advanced equipment and the introduction of technical personnel, the more it promotes
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the improvement of manufacturing GTFP. The coefficient of human capital level (HUM)
is 3.287 and significantly positive, indicating that the higher the level of human capital,
the better domestic enterprises can learn, identify and absorb foreign advanced technical
knowledge. At the same time, the improvement of human capital will also promote the
independent technological innovation of enterprises to a certain extent, thereby further
driving the improvement of GTFP. The coefficient of economic development (GDP) equals
−1.56 and significant at the level of 1%, indicating that the economic development level
has a certain inhibiting effect on the manufacturing GTFP. The possible reason is that the
improvement of China’s economic development level during the sample period is still
based on large-scale energy consumption, and the economic development is not fully
compatible with green development. The coefficient of financial development (FIN) is
significantly positive, indicating that China’s financial development has actively promoted
the absorption of reverse technology spillovers. Reverse technology spillover of OFDI is
mainly concentrated in high-tech fields with high investment and risk. A sound financial
system can facilitate enterprise financing, reduce financing costs and improve financing
efficiency, thus promoting technology diffusion, transfer and absorption.

4.2. Robustness Test

Two methods are adopted for robustness testing in this section. First, this paper uses
practice of Zhang and Li [43] for reference, removes 1% of the minimum and maximum
values of GTFP and re-estimates Equation (2) to overcome the influence of the abnormal
values and non-randomness of explained variable on the regression. Secondly, this paper
adjusts the calculation method of core explanatory variables referring to the methods
of Rong et al. [44], that is, replace GDPq,t with Kq,t in the calculation formula of reverse
technology spillover of OFDI. Based on this, Equation (4) is reformulated as below:

SOFDIp,t = ∑q
OFDIp,q,t ×

Sq,t

Kq,t
(8)

The robustness test results are shown in Table 3. It can be seen that the two methods
both pass the Hansen test, and the values of AR (2) are greater than 0.1. The coefficients
of the core explanatory variables are significantly negative at the levels of 5% and 1%,
respectively, and all the other control variables pass the significance test except R&D stock
of domestic manufacturing (SRD) in column (1), which is basically the same as the results
in the baseline regression. The above results demonstrate that the conclusion of this paper
is robust.

Table 3. Empirical results of robustness test using SYS-GMM model.

Variables (1) (2)

ln SOFDI
−0.785 **
(−2.64)

−0.793 ***
(−3.28)

ln GTFPt−1
0.830 ***

(6.45)
0.844 ***

(6.48)

ln SIMP
0.558 ***

(2.92)
0.570 ***

(3.87)

ln SRD
0.268
(1.65)

0.287 *
(1.77)

ln HUM
2.957 *
(2.01)

3.107 ***
(2.35)

GDP
−1.466 **
(−2.20)

−1.540 ***
(−2.84)

FIN
0.305 *
(1.79)

0.326 ***
(2.23)
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Table 3. Cont.

Variables (1) (2)

Constant
−10.369 **

(−2.55)
−10.807 ***

(−3.10)

AR(2) −0.51
(0.608)

0.92
(0.358)

Hansen 13.54
(0.331)

12.41
(0.495)

N 441 450

Note: ***, ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

4.3. Heterogeneity Analysis

Different regions are quite different in resource endowment, economic development
basis, policy support and technological innovation capacity, so the overall sample may be
difficult to make a reasonable assessment of how reverse technology spillover of OFDI
affect GTFP in different regions of China. It is of great practical significance to further
analyze the regional heterogeneity. Thus, this paper divides 30 regions into the eastern
region, the central region and the western region, and performs sub-sample regression
to verify Hypothesis 2. On the basis of the baseline regression model, the heterogeneity
analysis takes the eastern region as the reference system, introduces two dummy variables
representing the central and western regions, and also employs the SYS-GMM method to
estimate the dynamic panel. See Table 4 for the estimation results.

Table 4. Empirical results of regional heterogeneity test using SYS-GMM model.

Variables Eastern Central Western

ln SOFDI
−1.260 *
(−2.08)

0.741 *
(1.88)

0.678 *
(1.86)

ln GTFPt−1
1.182 ***

(5.25)

ln SIMP
0.474 *
(2.06)

ln SRD
0.436 *
(1.99)

ln HUM
2.063
(1.66)

GDP
−1.463 *
(−1.72)

FIN
0.450 *
(1.79)

Constant
−8.698 **
(−2.20)

AR(2)
0.34

(0.735)

Hansen
14.36

(0.349)
N 450

Note: ***, ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

The regression results show that the impact of reverse technology spillover of OFDI on
manufacturing GTFP varies significantly among regions. In the central and western regions,
reverse technology spillover of OFDI play a positive role in promoting GTFP significantly
with coefficients of 0.741 and 0.678, respectively, of which the effect in the central region is
slightly greater than that in the western region. However, the coefficient of core explanatory
variable in the eastern region is −1.260, indicating that for every 1% increase in reverse
technology spillover of OFDI, the manufacturing GTFP in the eastern region will decline
by 1.260%. This partly explains the results of full sample regression, as more than 80% of
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China’s technology seeking OFDI flowing to developed countries come from the eastern
region. Although OFDI in the central and western regions has grown rapidly in recent
years, their overall scales are still small.

Why does reverse technology spillover of OFDI in the eastern region inhibit domestic
manufacturing GTFP? The core reason may be that enterprises in the eastern region have
stronger independent R&D ability, a smaller technology gap with overseas and a larger
scale of OFDI compared with the central and western regions. According to the conditional
convergence theory, when the technology gap between the two countries is small, the
technology learning space of OFDI activities will be limited, because the subsidiary in the
host country can hardly acquire more advanced knowledge and cannot provide much help
for the green production of the parent company in the home country. In this case, from
the perspective of technology acquisition, a larger scale of OFDI from the eastern region
will squeeze more investment in independent R&D of enterprises in the home country.
Especially when there is “incomplete information” in OFDI activities, the R&D spillover
investment of the host country will also have “repeated consumption” with the domestic
R&D funds, resulting in resource waste. As a result, the crowding-out effect caused by
reverse technology spillover of OFDI will be amplified in the eastern region, while the
positive effects such as R&D feedback and resource optimization are relatively insignificant,
which eventually lead to the suppression of manufacturing GTFP.

4.4. Moderating Analysis

The results of baseline regression show that reverse technology spillover of OFDI fails
to promote the GTFP of the manufacturing industry in the sample period. So, does an
increase in domestic absorptive capacity help ameliorate this negative effect? To answer
this question, Hypothesis 3 is proposed in the theoretical analysis, and interactive items
composed of human capital, economic development, financial development and reverse
technology spillover of OFDI are added as auxiliary explanatory variables in the baseline
model. The regression results using SYS-GMM are shown in Table 5.

It can be found that the coefficients of the three interactive items in the regression
results are all significantly positive, and the coefficients of the core explanatory variables
are still significantly negative, but their absolute values are reduced compared with those
of baseline regression. On this basis, Hypothesis 3 is validated: the improvement of absorp-
tive capacity can weaken the negative impact of reverse technology spillover of OFDI on
manufacturing GTFP, and promote the improvement effect of the former on the latter. By
contrast, the coefficient of the interactive item composed of financial development and core
explanatory variable is equal to 0.030, which is significant at the 5% level and relatively
higher than that of the other two groups representing absorptive capacity. This means that
financial development can play a more active role in the process of reverse technology
spillover of OFDI affecting the manufacturing GTFP. Through relaxing regional financial
constraints, enterprises can gradually enhance the ability to absorb and digest foreign
technologies acquired through OFDI, and amplify positive effects such as R&D feedback.
At the same time, enterprises can also invest sufficient funds to improve their indepen-
dent R&D capabilities, thereby weakening the crowding-out effect of reverse technology
spillover of OFDI, and comprehensively promote the manufacturing GTFP. The coefficients
of the other two interactive items are both equal to 0.020, significant at the 5% level. This
indicates that the accumulation of human capital and the promotion of regional economic
development can both effectively improve the absorptive capacity of local enterprises to
advanced technologies, and then help enterprises to better use the reverse technology
spillover of OFDI to improve the GTFP of the whole manufacturing industry.
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Table 5. Empirical results of moderating effect test using SYS-GMM model.

Variables (1) (2) (3)

ln SOFDI
−0.611 ***

(−3.56)
−0.668 ***

(−3.51)
−0.636 ***

(−3.50)

HUM × SOFDI
0.020 **
(2.13)

GDP × SOFDI
0.020 **
(2.12)

FIN × SOFDI
0.030 **
(1.85)

ln GTFPt−1
0.864 ***

(8.17)
0.842 ***

(7.30)
0.850 ***

(7.59)

ln SIMP
0.407 ***

(3.82)
0.455 ***

(3.84)
0.430 ***

(3.65)

ln SRD
0.204 *
(1.91)

0.228 **
(1.89)

0.219 *
(1.90)

ln HUM
2.500 **
(2.46)

2.766 **
(2.48)

2.599 **
(2.43)

GDP
−1.080 ***

(−2.92)
−1.260 ***

(−2.96)
−1.143 **
(−2.72)

FIN
0.200 *
(1.87)

0.229 *
(1.90)

0.207 *
(1.74)

Constant
−8.320 ***

(−3.20)
−9.210 ***

(−3.22)
−8.687
(−3.15)

AR(2)
0.13

(1.49)
0.15

(1.44)
0.14

(1.46)

Hansen
0.223

(16.51)
0.251

(15.97)
0.244

(16.09)
N 450 450 450

Note: ***, ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.

5. Conclusions and Policy Implications

This paper clarifies the impact of reverse technology spillover of OFDI on the GTFP
of China’s manufacturing industry by first conducting mechanism analysis theoretically.
Then, the panel data of the manufacturing industry in 30 provinces of China and SYS-GMM
regression model are adopted to quantitatively analyze the impact of reverse technology
spillover of OFDI on GTFP and the moderating role of absorptive capacity in it. The results
indicate that reverse technology spillover of OFDI has a negative effect on manufacturing
GTFP on the whole. This conclusion is still valid after changing the sample size and the
calculation method of the core explanatory variable. At a regional level, heterogeneity is
reflected in that the reverse technology spillover of OFDI significantly inhibits manufac-
turing GTFP in the eastern region, while it has a positive impact both in the central and
western regions, and the impact in the central region is greater than that in the western
region. Moreover, the impact of reverse technology spillover of OFDI on manufacturing
GTFP can be moderated by absorptive capacity. With the improvement of human capital,
economic development and financial development, the inhibiting effect of reverse tech-
nology spillover of OFDI on manufacturing GTFP will be weakened, and the promoting
effect will be enhanced. Among them, the moderating role of financial development as
absorptive capacity is more positive than the other two indicators.

Based on the results of the empirical analysis, the following policy implications are
put forward. First, it is necessary to implement regionally differentiated investment and
improve investment quality. Due to the large differences in the scale of OFDI in different
regions, reverse technology spillover of OFDI has different effects on manufacturing GTFP.
Therefore, differentiated investment strategies should be implemented according to the
actual region situation to maximize the positive effects of reverse technology spillover. For
example, reverse technology spillover of OFDI in the central and western regions can signif-
icantly promote manufacturing GTFP, so regional governments should continue to provide
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various investment related policies and actively encourage enterprises to “go global”. For
the eastern region, large-scale overseas investment cannot promote the upgrading of re-
gional manufacturing GTFP. The underlying reason may be that despite the large scale
of OFDI in the eastern region, the proportion of technology acquisition is relatively low,
and domestic R&D investment may be squeezed at the same time. Therefore, enterprises
in the eastern region should improve the quality of OFDI through targeted investment
in projects whose technology spillovers are needed by local development. At the same
time, the government should pay more attention to maintaining the ability of indepen-
dent innovation and promote the green development of the manufacturing industry in a
two-pronged approach. Second, the government should improve the regional absorptive
capacity and actively transform foreign advanced technologies. Absorptive capacity, which
can be reflected in the accumulation of human capital, economic development and financial
development, can help to reduce the negative effect of reverse technology spillover of OFDI
on GTFP and magnify the positive effect. Therefore, the local government should pay
attention to the introduction and training of high-tech personnel through strengthening the
cooperation between domestic and foreign universities and research institutes, promote
local economic development to tap market demand matching advanced technology and
promote technological competition, and build a more active financial support system and
improve the level of regional financial development to reduce the financing constraints of
enterprises in the process of “going global”.

To sum up, this paper takes China’s manufacturing industry as the research object
to verify the effect and moderating mechanism of reverse technology spillover of OFDI
on domestic manufacturing GTFP theoretically and empirically. The results show that
the reverse technology spillover of OFDI cannot significantly promote the growth of
manufacturing GTFP based on the provincial data of China from 2005 to 2019, which is
contrary to the research conclusions of Pan et al. [18], Bai et al. [12] and Song et al. [13], but
supports the findings of Zhang and Ren [21] and Li et al. [24] to some extent. On this basis,
this paper also verifies the heterogeneity of the above relationship in the eastern, central
and western regions, which can provide targeted OFDI development reference according
to the actual region situation. This is one of the important application contributions of
this study. Moreover, this paper further explores the moderating mechanism of absorptive
capacity, finding that human capital, economic development and financial development
can all play important roles in the impact of reverse technology spillover of OFDI on GTFP,
of which the positive moderating effect of financial development is the most significant.
This can help China’s manufacturing industry to select targeted forms and paths to amplify
the positive promotion effect of OFDI on GTFP and encourage enterprises to carry out
reverse technology spillover in the process of “going global”.

This study provides a theoretical basis and policy reference for China to promote
reverse technology spillover of OFDI and improve GTFP in the manufacturing industry.
Nonetheless, this study has the following limitations. First, because of the data limitations,
the time span chosen in this study to examine the impact of reverse technology spillover
of OFDI on manufacturing GTFP is from 2005 to 2019, and the latest relationship after the
pandemic cannot be analyzed. Second, the enterprise is the main element of OFDI, but due
to the restriction of database, we only conducted research through industry panel data,
without exploring typical cases or conducting research. In future research, we will seek
breakthroughs in these aspects.
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Appendix A

Table A1. Literature comparison.

Reference Methods Variables Data Conclusions

Pan et al.
2020 [18]

Spatial measurement model
OFDI; Total factor

carbon productivity
Period of 2004–2016;

30 provinces in China
Positive

Song et al.
2021 [13]

SYS-GMM
OFDI; Green total
factor productivity

Period of 2000–2013;
412,654 firms in China

Positive

Dai et al.
2021 [19]

SYS-GMM
OFDI;

Green innovation
Period of 2006–2017;

30 provinces in China
Negative but

not significant

Luo and Liang 2017 [20] Spatial measurement model
OFDI;

Green technology
innovation efficiency

Period of 2004–2015;
30 provinces in China

Negative

Zheng and Ran
2018 [21]

SYS-GMM
OFDI; Green total
factor productivity

Period of 2003–2015;
30 provinces in China

Negative

He et al.
2022 [26]

Threshold model
OFDI; Total factor
energy efficiency

Period of 2004–2017;
30 provinces in China

Nonlinear

Ren et al.
2022 [29]

Threshold model
OFDI; Green total

factor energy efficiency
Period of 2006–2017;

30 provinces in China
Nonlinear
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Abstract: According to the organizational learning theory, there are two types of corporate activities,
exploitation and exploration, for enhancing and improving corporate performance. However, orga-
nizations are continually faced with choosing between these two conflicting activities that require
different organizational structures, strategies, and environments, respectively. This study’s objective
is to use a systematic review methodology to investigate how implementing organizational ambidex-
terity affects managerial performance in small- and medium-sized enterprises (SMEs). Although
there is a general consensus about the relationship between ambidexterity and firm performance,
few studies have probed into the mechanism of how it is applied to management process and what
antecedents affect the implementation of OA in SMEs. The qualitative method was conducted to
investigate the influence of the ambidexterity strategy of SMEs on firm performance. According to
the findings, organizational ambidexterity in SMEs has a positive impact on the firm’s managerial
performance. SMEs must make decisions that consider environmental factors. Making practical
decisions based on accurate formation, considering organizational human resources for implementing
ambidexterity, and sharing specific performance goals are all important considerations. This study is
also important for SMEs’ top management teams to make proper decisions for the firm’s sustainable
growth via OA, and shed new light on the literature of organization theory that operates in a more
turbulent environment.

Keywords: SMEs; organizational ambidexterity; organizational learning theory; systematic review

1. Introduction

The company maximizes corporate operation efficiency by maximizing the exploita-
tion of accumulated resources through management. However, in today’s market environ-
ment of high market uncertainty, businesses must explore new opportunities. Exploration
activities at a company can capitalize on opportunities for new products, services, and
innovative technologies. So, in today’s companies, exploitation should be performed simul-
taneously with exploration. Companies must establish a process that balances exploitation
and exploration [1]. Large enterprises have relatively abundant resources. However, be-
cause resources are always scarce, it is difficult for small- and medium-sized enterprises
(SMEs) and ventures (hereinafter referred to as SMEs) to balance exploitation and ex-
ploration [2]. Various studies suggest approaches for carrying out these two activities.
Organizational ambidexterity refers to an organization’s ability to pursue and balance
these two activities at the same time. Recently, SMEs and ventures have also adopted
an ambidexterity strategy that simultaneously operates exploitation and exploration for
performance and survival [3,4].

This research looked at the ambidexterity strategies of SMEs that are growing with
limited resources. Various methods of implementing ambidexterity have been studied
according to the environment and situation of the enterprise. Due to a lack of resources and
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management skills, SMEs always face greater challenges when seeking ambivalence [5].
This is especially likely for SMEs in transitional and high-growth industries, where top
management teams are confronted with and must choose from a plethora of future busi-
ness opportunities. Many previous studies have discussed OA in SMEs, but there is
no integrated research and, therefore, no clear implications that SMEs could apply to
their business.

The goal of this study is to expand on previous research on organizational ambidexter-
ity in SMEs by looking into the factors that influence the relationship between OA and SME
performance. Although many scholars have studied the relationship between ambidexter-
ity and firm performance, few studies have looked into how it is applied to management
processes and what factors influence OA implementation in SMEs. The research questions
of this study are as follows:

(1) What factors influence the implementation of organizational ambidexterity in SMEs,
and how do different types of organizational ambidexterity affect SMEs’ performance?

(2) How should SMEs that have been through the effectuation process develop an am-
bidexterity strategy?

Some of the additional research questions that could flow from this main question
are: Do SMEs that were developed on the basis of the effectuation process after startup
choose organizational ambidexterity for their firm’s future growth? Can SMEs expect the
same effect as large firms through the implementation of organizational ambidexterity?
Although scholars have studied this emerging topic for more than 15 years, there has been
limited research conducted in the field of SMEs. This study is also important for SMEs’
top management teams to make proper decisions for the firm’s sustainable growth via OA.
Undertaking a careful analysis of the mechanism of organizational ambidexterity in SMEs,
this study may shed new light on the literature of organization theory that operates in a
more turbulent environment.

2. Literature Review

2.1. The Concept of Exploitation and Exploration

March (1991) [2] published a key paper on exploitation and exploration in organi-
zational learning, which clearly stated the notion of the activities required by the firm.
Exploitation implies an organization’s activities, such as efficiency, selection, execution,
production, as well as firms learning to enhance their existing capabilities and competencies,
using existing knowledge, focusing on current activities, mitigating risks, and predicting
outcomes through exploitation in their existing business [3,6,7]. Organizational activities
associated with exploration include variation, new knowledge, experimentation, flexibility,
long-term needs, risk-taking, entrepreneurship, and innovation [8–10]. Exploration, in
other words, refers to the development of new organizational routines, as well as the
discovery of new technologies, products, business opportunities, and processes [9,11,12].

Based on the conceptual understanding of exploitation and exploration, previous
studies have identified what each activity produces as an outcome within the organization.
Juni et al. (2013) [3] found that exploratory activity was primarily related to the firm’s
long-term growth in their meta-analysis. While the firm’s exploration activities may not
impact immediate profit, they eventually positively impact growth [13]. In contrast, firms
pursuing productivity efficiency rather than innovation were the focus of exploitation
activity [3,14]. That is, the firm’s exploitative activities mainly relate to the firm’s current
profits but do not closely relate to growth [3]. Organizations may abandon a promising and
seemingly attractive business opportunity because stakeholders perceive the opportunity
as overly disruptive. [15].

Because it is hard to choose just one of the two strategies, previous research on
ambidexterity has argued that firms must balance exploitation and exploration [16]. The
ability to aim and apply exploration and exploitation has been suggested as essential for
the long-term performance and survival of organizations [3,4]. Furthermore, according
to Schumpeterian theory, innovative organizations outperform noninnovative ones, and
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ambidextrous organizations outperform businesses that focus solely on one strategy, such
as exploitation or exploration [17].

However, organizational ambidexterity is recognized as a paradoxical characteristic in
the sense of pursuing two different activities at the same time as evidenced by the use of
various terminologies in various studies. Scholars, for example, assert that causation and
effectuation are not mutually exclusive but rather interactive relationships [18,19] and that
these two strategies can be viewed as distinct types of exploitation and exploration [2,20,21],
cost leadership and differentiation [22], competition and collaboration [23], and efficiency
and flexibility [24,25].

2.2. Characteristics of SMEs

SMEs face greater difficulties than large corporations when pursuing an ambidexterity
strategy. The majority of previous studies on ambidexterity have concentrated on large
corporations. However, in recent years, there has been a growing body of literature
studying the practice of ambidexterity at the scope of SMEs, such as ventures, high-tech
startups, and entrepreneurial firms [26]. Many SMEs face managerial quandaries regarding
their growth, such as whether to pursue differentiation or low cost as a strategy, adopt a
mechanistic or flexible structure, or prioritize control or autonomy [27]. SMEs may require
a new logic to effectively manage their resources and introduce entrepreneurial bricolage,
which is defined as “making do by applying combinations of the resources at hand to new
problems and opportunities” [28]. SMEs’ core competencies and management skills are to
overcome scarce resources and operate ambidextrous organizations.

This study helps to broaden the recognition and integration of organizational am-
bidexterity in SMEs, as well as the practical difficulties and factors that affect their ability
to engage in two different activities related to SMEs’ performance.

2.3. Features of Organizational Ambidexterity

Firms can use organizational ambidexterity to solve conflict and the dilemma of
paradoxes by employing a few typologies. In previous studies, two ambidextrous methods,
contextual and structural ambidexterity, were most representatively presented. Structural
ambidexterity is defined as the separation of individuals or groups based on the action plan
of an organization [29–31]. To address the conflict and dilemma created by the paradoxes
of balancing exploration and exploitation, firms establish separate units that respond to
environmental changes and communicate with external stakeholders.

On the other hand, contextual ambidexterity is defined as performing both two strate-
gies at an individual level in the organizational unit [30]. Individuals focus on the organiza-
tion’s regular activities while also undertaking new activities [30]. According to this HRM
viewpoint, an ambidextrous structure enables an organization to better take advantage
of business opportunities while holding onto its current market share. However, when
implementing contextual ambidexterity, an important question about who can manage an
individual arises [5,32].

Previous literature suggests another pathway to achieve organizational ambidex-
terity for firms; sequential ambidexterity [31,33]. Sequential ambidexterity refers to an
organization’s focus on one of the competing objectives in turn.

Firms achieve different structural alternatives, such as structural or contextual separa-
tion, to resolve the organizational paradox. While earlier studies argued that firms should
build separate organizational units to gain the benefits of adaptability and alignment at
the same time [16,34,35]. However, the separated units may not be effective for SMEs due
to their small size and limited resources. In reality, these structures hinder the sharing of
knowledge and capabilities with the mainstream units. Thus, Duncan (1976) [36] suggests
that organizations should implement a dual structure that allows them to structurally
respond to their environment while pursuing both exploration and exploitation.
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As a result, the focus of this research has been on the factors that enable organizations
to create dual structures, as well as the systems and processes that facilitate ambidexterity
for SME performance.

2.4. Performance in the SME Organizations

Empirical studies have already indicated that ambidextrous organizations have a
positive effect on the firm’s performance [4,5,33,37–41]. Many studies have proposed that
organizational ambidexterity is related to a longer period of survival [42], better financial
performance [43–45], and improved learning and innovation [46,47], whether directly
related to the firm’s performance or not.

However, scholars still have arguments that pursuing such organizational ambidexter-
ity can be either beneficial or detrimental to firms [48–50]. The lack of empirical tests of
the ambidexterity-performance relationship has been criticized by Raisch and Birkinshaw
(2008) [31] and Andriopoulos and Lewis (2009) [51]. Few studies have provided empirical
support for the hypothesis of ambidexterity and performance. For example, Bierly and
Daly (2001) [52] investigated the impact of ambidexterity on firm performance in a sample
of 98 manufacturing firms but found no significant results. Katila and Ahuja (2002) [53]
discovered a positive relationship between the proclivity to cite different patents and the
proclivity to cite specific patents repeatedly on new product development, but did not test
the impact on firm performance [54].

These ambiguous findings encourage further investigation into whether ambidexterity
has a significant impact on the performance and survival of SMEs. However, it is a challenge
to capture when and how ambidexterity is implemented and results are created due to the
nature of SMEs that operate firms with scarce resources.

Therefore, this study focuses on SMEs that are thriving with scarce resources, and
analyzes the evidence of the relationship between organizational ambidexterity and per-
formance. SME organizational performance indicators, such as SME innovation, financial
gains, product innovation, sales, and investment scales, must be defined, as well as any
qualitative outcomes presented in the literature. Simultaneously, the factors affecting SMEs’
performance need to be studied. Scholars have discovered that organizational culture is one
of the factors influencing firm performance [55–58]. Additionally, manager performance is
regarded as the degree to which the manager meets the requirements of his/her general
work context toward the firm’s performance [59,60]. Thus, by investigating the factors
influencing the firm’s performance, this study will determine the relationship between
SMEs’ ambidexterity and performance and under what conditions.

3. Theoretical Framework

3.1. Organizational Learning Theory

Organizational adaptation capabilities are a core concept of organizational behavior
theory, suggesting that exploitation and exploration activities are needed as a rational
system for organizational sustainability. Organizational learning refers to the distribu-
tion, acquisition, storage, and interpretation of new knowledge, which are vital success
factors of firms [61–63]. This study employs organizational learning theory from the per-
spective of adaptation to employ the ambidexterity strategy to overcome the company’s
uncertain environment.

March (1991) [2] stated that activities to improve corporate performance in terms of
organizational learning can be divided into exploitation and exploration. Organizations
are forced to concentrate on exploitation and exploration activities even though those
activities are in conflict [30]. Therefore, companies must find a compromise to balance these
two activities.

It is also necessary to consider a resource-based perspective (RBV), as companies
will eventually be forced to respond to an uncertain environment based on the resources
they own. RBV is a strategic position that governs how a company interacts with its
tangible and intangible resources [64]. Many studies suggest that the concept of RBV is
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more suitable for exploitation than exploration. However, understanding how to apply
the concept of RBV in an organization’s activities is required to maintain an appropriate
balance between exploration and exploitation. In most cases, businesses will focus and act
on either exploration or exploitation. When a company focuses solely on one activity, path-
dependent tendencies can be significant, increasing organizational inertia. This poses a
risk to the organization in the long run. Based on organizational learning theory, this study
explains how companies adapt to new activities that they have never engaged in before.

3.2. Conceptual Framework

Figure 1 shows the activities focused on exploitation and exploration based on large
companies and SMEs (startups and ventures) [65]. Quadrant 4 (Q4) represents the activity of
existing market participants. Q1 now represents startups entering the market and exploring
new businesses. SMEs can exist in both of these areas. However, the premise that SMEs are
close to startups and ventures was presented earlier in this study. Q1 and Q4 both choose a
path toward Q2, completing an ambidexterity strategy by reinforcing an activity they were
not focused on. Ferrary (2011) [66] described changes in an organization’s internal processes
toward Q2 after a large company acquisitioned and merged a startup. Startups that need to
investigate stable businesses in the market focus mainly on exploration activities. However,
most startups that are acquired by a larger company and primarily carry out the exploitation
process are primarily engaged in exploitation activities. Ferrary (2011) [66] explains that
it is not easy to implement an ambidexterity strategy unless companies are willing to do
both. Based on the theory of the resource-based view, the merged firm has comparatively
fewer resources, causing it to rely on the larger firm’s resources following the M&A.

Figure 1. Theoretical framework (Modified from the work of Gedajlovic et al., 2012 [65]). Note. Path
(a) suggests increasing exploration-related activities and path (b) implies increasing exploitation-
related activities in firms.

According to organizational learning theory, SMEs have internal resources that can be
used to quantify benchmarking and respond flexibly to environmental changes in a flexible
manner. SMEs belonging to Q4 might be in the growing or mature stage of the firm where
the SMEs already have exploitative capability and intention to adopt explorative activities.
In contrast, SMEs in Q1 may be in the early stages of development, where the SMEs
remain at the startup level and intend to increase the firm’s efficiency level. According to
Kollmann, Kuckertz, and Stöckmann (2009) [67], entrepreneurial growth companies that
have just survived the birth stage still have exploratory behavior—and have entered the
phase of rapid growth in which the venture is transferred into a managed firm [68–71].
Furthermore, traditional technological life cycle theory suggests that exploration may have
the highest payoff in the early stage due to radical product innovation and competing
product designs, whereas exploitation may have a higher payoff in the later stage due to
cost savings in incremental process innovation [67]. Thus, exploration is a prerequisite for
exploitation, but the advantage of exploration is also dependent on the knowledge gained
through exploitation [72].
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Previous research on organizational ambidexterity has been conducted mainly on large
firms. The purpose of this research is to look at SMEs that are implementing organizational
ambidexterity and analyze the factors that influence their ambidexterity and performance.
Thus, as illustrated in Figure 2, a conceptual framework was constructed for this research.

Figure 2. Conceptual framework. Source: author’s elaboration.

4. Methods

This research employs systematic review (SR) methodology, which employs a struc-
tured process to identify trends and meaningful themes in a large body of literature on
specific subjects and research questions. This SR methodology is part of the evidence-based
management (EBMgt) movement. Evidence-based research synthesis is a valuable method
for assessing, summarizing, and disseminating the findings of a large amount of data and
scholarship, which is available in print and online databases [73]. Popay et al. (2006) [73]
assert that the evidenced-based research synthesis is an invaluable method of assessing,
recapping, and sharing the findings of a large amount of data and scholarship, which is
available in print and online databases. Another strength of this method, as posited by
Gough, Thomas and Oliver (2012) [74] is that the evidenced-based research synthesis is to
demonstrate a transparent, thorough, and reliable process for evidence review. Evidence-
based synthesis can be a useful tool to help transform contemporary management practice
into evidence-based management (EBM). In addition, EBM can bridge the gap between
the business and academic worlds by utilizing systematic reviews as the methodology for
the decision-making process. The evidenced-based research synthesis has the potential to
deliver the synthesis of many different situations by highlighting how certain mechanisms
work in particular contexts [74].

SR is appropriate for this study because it allows us to examine a wide range of empir-
ical studies on organizational ambidextrous approaches in SMEs and their performance. As
a result, the SR approach enables us to examine the state of the research question in a short
time. Finally, we can use sophisticated and well-structured search and synthesis techniques
to draw meaningful conclusions about ambidexterity approaches in a variety of ways.

• According to Steven (2001) [75], an SR process should include formulating a clear
question, locating all relevant research, and carefully evaluating the quality of each
study to meet the rigor required for clinical decisions or, in the case of this review,
management decisions (p. 532). The following research questions will be addressed
through a synthesis of existing management theory and primary research studies. As
previously stated, the methodology will be thematic synthesis. Relevant research will
be found by employing carefully chosen inclusion/exclusion criteria, key terms, search
strings, and the most applicable date ranges. The following is the methodological
approach taken in this study. Identifying the question: this dissertation study’s
research question was to determine the antecedents to organizational ambidexterity
in SMEs as an intervention within the entrepreneurial and managerial processes of
organizational systems to achieve innovation and efficiency.
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• Clarifying the purpose of the review: determining whether ambidexterity in SMEs
will improve firm performance, allowing SMEs to seize new opportunities and in-
crease efficiency.

• Articulating theories: because the implementation of ambidexterity involves numerous
challenges and knowledge exchanges, the theory chosen is the basic principle that
drives this mechanism.

• Search for the evidence: the nature and approach of the bibliographic search chosen
to answer, obtain and identify bibliographic search engines containing appropriate
scientific literature, subject matter experts, databases, and gray materials.

• Appraise the evidence: an appraised piece of evidence for trustworthiness, validity,
and alignment to the research question.

• Extract the results: review cumulative findings from the literature and combine all the
knowledge, from the evidence-based literature appraised and instructional strategies.

• Synthesize findings: evaluate the decision’s effectiveness and efficiency, as well as its
relevance in answering the research question and solving the business problem while
making any necessary adjustments.

• Conclude and make recommendations: highlight gaps in the synthesis of the findings
that need to be addressed in the future to develop a set of recommendations and
document the implications for managers in SMEs.

To illustrate the entire process of selecting evidence and establishing the final sample
set for this SR, a preferred reporting items for SRs and meta-analysis (Prisma) diagram is
used. As shown in Figure 3, prisma is a preferred reporting chart for studies that were
included and excluded from the SR. As stated by Gough et al. (2012) [74], Prisma is an
essential component of the SR methodology because it allows the reader to follow the
rigorous process of reviewing the evidence and establishing the final sample size.

Figure 3. Prisma diagram of preferred reporting for systematic reviews.
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5. Analysis and Findings

5.1. Description of the Data Set

For this study, evidence from the scholarly literature was selected from a wide range of
contexts, including studies of firms of different SME sizes, industries, geographic locations
(different countries), growth stages, and lifespan.

The companies examined in the included scholarly studies were from three continents.
Given that the studies included in this study drew from firms in North and South America
(35%, 13 studies), Europe (24%, 9 studies), and Asia (27%, 10 studies), the common themes
extracted for this study may have cross-cultural applications, such as for firms from different
geographical locations.

Only studies published after the year 2000 were considered, which was one of the key
inclusion criteria. Given the relatively new and rapidly evolving theory development of
organizational ambidexterity in SMEs, this criterion was used to review the most recent
literature on ambidexterity-related topics.

The organizational level of analysis of this study was SMEs. Figure 4 also shows that
there was insufficient research on OA-SMEs related to the research question in the early
2000s, with an increase in articles occurring in recent years. This rise could be attributed
to changes in the market environment and a recognition of the importance of SMEs as a
driver of economic growth.

Figure 4. Number of studies by publication year (n = 37).

The distribution of the sample sizes was 37 studies. There were multiple studies for
each of the sample groupings (interview, review, 0-10 samples, etc.). This distribution chart
implies that the conclusions drawn from the evidence assessed in this SR of the literature
might have broad application given the varying number of SMEs reviewed in the aggregate
data. In addition, the type of research methodology for the 37 studies included in this SR
of the literature is shown next to the sample size chart. Tables A2 and A3 in Appendix B
contain more specific information, such as journal names, study context, the sample size
for each article, and the main theory employed in the study.

The citations of a study represent the ripple effect of a certain research domain. The
total number of citations for all studies examined in this study was 9290 with an average
of 251 citations across 37 articles. However, we excluded four studies that had quite high
citation numbers at the end of the process of article selection. Those studies with a high
citation count were cited numerous times in recent studies chosen through library research,
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so there was a strong possibility that they would be redundant to the others. Articles
for analysis were gathered with the most recent and influential articles in mind to draw
meaningful conclusions. Tables A2 and A3 in Appendix B provides citation numbers for
each study.

5.2. Antecedents of Ambidexterity in SMEs

Eighteen studies (49% of total articles) examined the causes of organizational ambidex-
terity or how specific factors influenced ambidexterity implementation in SMEs. Among
these 18 studies, 14 provided evidence in the results section of the article based on various
experiments conducted by each study, while four only provided antecedents in the liter-
ature review section of the study. The four studies that did not speak to the results were
excluded, and only the factors from the study results of the 14 articles were aggregated.
Table 1 shows how the antecedents were divided into eight categories.

Table 1. Key antecedents of SMEs ambidexterity as found in the systematic review.

Concept Category Antecedents Authors

Culture organizational culture (bottom-up approach) Ikhsan et al. (2017) [27]

Operation leadership ambidexterity, centralization, connectedness Chen and Kannan-Narasimhan (2015) [76]

HRM HRM system, HRM practices, manager’s fit, enhanced
human resource capacity

Patel et al. (2013); Du and Chen (2018);
Selcer and Decker (2012) [77–79]

Structure (legal) top-management shareholdings, advisory boards,
private companies

Gedajlovic et al. (2012) [65]; Kusumastuti (2018);
Chebbi et al. (2015) [80,81]

Competency creativity, long term consideration and entrepreneur’s
experience, entrepreneurial bricolage

Parmentier and Picq (2016) [82]; Chebbi et al. (2015) [81];
Günsel et al. (2018) [83]

Preparation readiness for change, firm life cycle stage Lillegraven et al. (2016) [84]; Günsel et al. (2018) [83]

Cooperation
Intra-firm knowledge exchange, inter-organizational

coordination, cross-functional organization,
unit inter-dependence

De Clercq et al. (2014) [85]; Ferrary (2011) [66];
Heavey et al. (2015) [86]

Support leaders’ commitment and support, senior team
(rewards, social relationships) Soares et al. (2018) [17]; Heavey et al. (2015) [86]

According to the literature uncovered for this SR, the most supportive mode to im-
plement organizational ambidexterity in SMEs is a cooperative organizational tendency.
Four of the studies support cooperation as an antecedent, including intra-firm knowledge
exchange, inter-organizational coordination, cross-functional organization, and unit in-
terdependence [27,66,77,82,85,86]. However, the authors who presented the cooperation
antecedent also discovered preparation and support antecedents in their study.

These findings are in line with previous scholars who focused their research on the
antecedents of organizational ambidexterity [5,30–32]. While earlier studies (e.g., [87,88])
provided empirical evidence of the importance of an organizational atmosphere based on em-
ployee and manager cooperation, the relationship between organizational support and new
product development performance was not statistically significant [58,83]. The resources,
care, and autonomy provided to employees were referred to as organizational support [89].

Although all eight antecedents identified in the body of evidence contribute to the
implementation of AMB for SMEs, cooperation may be the most fundamental antecedent,
in that it must be initiated before the other antecedents, such as leadership commitment,
readiness for changes, connectedness, etc. can be realized. Cooperation is especially
important in the pursuit of AMB in SMEs because knowledge utilization and sharing in
organizations must be actively performed to overcome a lack of slack resources, which is
common in SMEs.

5.3. Organizational Structure and Features of Ambidexterity in SMEs

For the second theme, almost all the studies chosen for the SR mentioned either
structural or contextual ambidexterity in SMEs, however, only nine of the 37 studies
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provided evidence for the type of ambidexterity in the study’s results and conclusions.
After analysis, eight of the nine studies concluded that contextual ambidexterity should
be implemented in SMEs. Although Ferrary (2011) [66] discussed the negative aspects of
contextual ambidexterity in the organization, there was only one study that concluded that
structural ambidexterity should be implemented in SMEs [89]. These findings demonstrate
that for many scholars contextual design for ambidexterity is assumed to contribute to
more valid results for SMEs than structural ambidexterity. In creative industries, SMEs
lacked the human and financial resources required to conduct two types of activity to
achieve an ambidextrous structure. As a result, Parmentier and Picq (2016) [82] argued that
contextual ambidexterity models are better suited to SMEs than other models, particularly
in the creative industries. Table 2 provides more information on the different types of
structures and their components.

Table 2. Types and common theme of SMEs ambidexterity resulted in the literature reviewed.

AMB Type Common Theme Components Selected Study

Structural Structure Need to separate the structures Felício et al. (2019) [89]

Contextual

HR

The proper set of HR practices Patel et al. (2013) [77]

Negative interaction with internal rivalry De Clercq et al. (2014) [85]

Contextual is more critical for employees Chang et al. (2009) [90]

Make integrated behavior of employees Du and Chen (2018) [78]

Culture The learning process (bottom-up culture) Ikhsan et al. (2017) [27]

Structure No internal separation for AMB Heavey et al. (2015) [86]

Industry Suite in the creative industries Parmentier and Picq (2016) [82]

Environment The disadvantage in changing environment Ferrary (2011) [66]

Chang et al. (2009) [90], Patel et al. (2013) [77], De Clercq et al. (2014) [85], and Du and
Chen (2018) [78] discussed the importance of human resources in contextual ambidexterity,
and Du and Chen (2018) [78] emphasized integrated-employee behavior as an advantage
of contextual ambidexterity. According to this viewpoint, contextual ambidexterity is more
likely to emerge from a distinct human resources base than from a set of practices. More
specifically, ambidexterity is realized through the flexibility with which SMEs’ human
resources allocate their time and attention to exploration and exploitation.

Previous research has increasingly argued for evidence for the positive impact of
contextual ambidexterity [38]. According to the findings of this study’s SR of the litera-
ture, contextual ambidexterity in an organization required practices that work to improve
resource flexibility in their human base so that employees have the discretion and motiva-
tion to devote their energy to activities associated with both exploitation and exploration.
Exploitation, for example, is seen as a result of having clear performance standards and
goals, rapid and open feedback systems, and consistency in how employees are managed.
Exploration, on the other hand, refers to an organizational context in which employees
actively and voluntarily push their standards and goals to higher levels. Therefore, the
HR system in SMEs is highly important to produce these contextual elements. Finally,
developing contextual ambidexterity within the HR system improves employees’ practical
activity in demonstrating exploitation and exploration across an entire business unit. HRM
practices can help SMEs create a behavioral environment that encourages employees to
explore and exploit.

In pursuing contextual ambidexterity, SMEs need to provide an appropriate envi-
ronment for employees by offering social support and setting aggressive performance
targets. That is, SMEs must provide employees with the appropriate set of HR practices
for the development of both efficiency-related competencies and innovation-related com-
petencies [77]. SMEs must ensure that their HR practices encourage cooperative behavior
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and mitigate internal rivalry because increasing internal rivalry among employees creates
inefficiency in organizations because they compete for knowledge, information, and other
types of resources [85].

5.4. Performance of SMEs

There were four operational factors influencing the performance of SMEs found in
the synthesis of the literature: preparation, human resources, resources, and structure.
Preparation was defined as readiness for change, goal setting, behavioral integration of the
top management team, and a combination of exploitation and exploration that enabled
SMEs to improve their firm’s performance [5,21,79,84,91]. In addition to preparation,
human resources are also emphasized as being a fundamental factor for performance
in SMEs [54,77,92]. Human resources appear to be a major attribute of organizational
ambidexterity because it has been identified as one of the most important subthemes for
ambidexterity antecedents and it contributes to SME performance.

The results of analyzing the operational factors affecting performance in more detail
are as follows. Patel et al. (2013) [77] concluded that HPWS affect SME performance and,
more specifically, growth by producing an ambidextrous workforce in SMEs. In this study,
the results provided robust evidence for the relationship between HPWS in SMEs and
firm performance. Firms can expect the dynamic processes of knowledge exploration and
exploitation as a key source of a firm’s sustainable competitive edge by increasing the
abilities of employees through the system [93].

De Clercq et al. (2014) [85] demonstrated a negative relationship between internal
rivalry and firm performance and discovered that internal battles over a firm’s resources can
impede internal knowledge transfer. Employees must collaborate and interact with others
to effectively meet the demands the firm faces rather than compete inside the firm [92].

Other studies [13,21,85,92] demonstrated the performance of SMEs in terms of the
environment and government policy. Businesses should consider and capitalize on the
direction of government policy. Combining exploitation and exploration can serve as
a portfolio diversification function and, depending on the environment, SMEs should
balance the contradictory activities. In a less uncertain environment, for example, SMEs
should prioritize exploitation, while in a more uncertain environment, they should combine
exploitation and exploration [21].

The performance literature was fairly homogeneous in terms of its assessment and
value for ambidexterity in SMEs. SMEs that implement a combination of exploitation and
exploration perform better overall, but younger or early-stage SME firms should prioritize
one activity first to achieve higher performance [91]. Finally, Lubatkin et al. (2006) [5]
proposed that behavioral integration of the top management team is critical for achieving
an ambidextrous orientation that affects performance in SMEs.

In addition to investigating operational factors for performance in SMEs, it is also nec-
essary to carefully explore the practical meanings of performance that operational factors
affect. As we previously discussed, many other researchers have focused on the outcomes
and impact of ambidexterity on performance. Among these studies, contextual ambidexter-
ity appropriate for SMEs contributes to both financial and nonfinancial performance [94,95].
In the same vein, almost all the studies selected for the SR defined the word performance
in each study. Revenue, revenue growth, sales growth, profit or profitability, and return
on investment were all used to define performance (ROI). It was also defined in nonfinan-
cial terms, such as perceived performance in comparison to competitors, user increases,
innovation, firm growth, fulfillment of requirements in the firm, customer relationship,
and commercialization of a firm’s intellectual properties. Surprisingly, nonfinancial per-
formance measures were more common in this SR than financial performance measures.
This is most likely due to nonfinancial performance measures being more easily accessible
through survey sampling than profitability estimates. Table 3 summarizes the financial and
nonfinancial performance measures identified in this SR.
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Table 3. Financial and nonfinancial measures of performance in the SR.

Attribute Performance Measure Selected Study

Financial performance

• Revenue
• Revenue growth
• Sales growth
• Profit or profitability
• Return on investment (ROI)

Battaglia et al. (2018); [91]
Lillegraven et al. (2016); [84]

Lubatkin et al. (2006); [5]
Han and Celly (2008); [54]
De Clercq et al. (2014); [85]

Nonfinancial performance

• Perceived performance
compared to competitors

• User increases
• Innovation
• Growth of the firm
• Fulfillment of the

requirement in the firm
• Relationship with customers
• Commercialization of the

firm’s intellectual properties

Yu et al. (2014); [21]
Patel et al. (2013); [77]

Lillegraven et al. (2016); [84]
Chang et al. (2009); [90]
Mom et al. (2015); [92]

Selcer and Decker (2012); [79]
Han and Celly (2008); [54]

Cegarra-Navarro and
Dewhurst (2007) [93]

5.5. Organizational Resources and Dilemmas in SMEs

Recall that studies indicated that there are often internal fights for a firm’s resources in
ambidextrous organizations [85]. March (1991) [2] previously assumed that simultaneously
implementing exploitation and exploration in an organization resulted in a zero-sum game
in which both approaches competed for scarce organizational resources. Exploitation and
exploration generate tensions with a fundamentally different logic and compete for scarce
resources, so the firm must weigh the two [38]. As a result, this situation leads to dilemmas
or difficulties for SMEs, even with the implementation of ambidexterity.

As previously discussed in this study, dilemmas of the availability of resources, such as
financial support, human resources, knowledge, and skills exist in the firm. Gedajlovic et al.
(2012) [65] insisted that firms with better performance typically possess more slack resources
to support exploitative and exploratory activities. Larger firms may have more slack
resources than SMEs. Larger firms may engage more in strategic planning (due to their
size) and are more likely to be ambidextrous due to resource constraints. However, the
size of the firm is not an omniscient factor that always results in having the ability to better
implement ambidexterity. According to Lillegraven et al. (2016) [84], firm size does not
affect strategic planning and/or being ambidextrous. Larger established firms are also
frequently slower to respond to opportunity than SMEs because their entrepreneurship
ability deteriorates over time as their internal structures become increasingly laden with
rules, procedures, and systems [5].

However, in most organizations, key resources appear to be predetermined and
housed in core units. Most entrepreneurial or new venture units lack the core resources or
the infrastructure required to transform an early-stage venture project into an established
viable business [76]. These resources are typically housed within core business units.

6. Conclusions and Implication

This study’s main goal was to determine whether ambidexterity, which has been
described as a strategy for large corporations, can be applied to SMEs, and if so, what
precedents there are for doing so and what effect these strategies would have on the
performance of SMEs. The research question, “what are the determinants of ambidexterity,
and what is the effect of organizational ambidexterity on corporate performance in SMEs?”
can be answered in part by this study’s findings.

An SR methodology was used in this study. An SR is an effective way to check the
direction of previous studies on a research question. The SR of 37 studies has demonstrated
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that the original conceptual model should be revised. Figure 5 depicts the relationships
discovered during the SR.

Figure 5. Postsynthesis conceptual model of the organizational ambidexterity in SMEs and its
influence on firm performance.

According to the review, the organizational ambidexterity of SMEs is a key organiza-
tional component that affects the performance of businesses. Additionally, entrepreneurial
orientation, where exploration is stronger than exploitation, creates a cooperative culture in
the firm, which tends to form contextual ambidexterity in SMEs. Structural ambidexterity
influences cooperative organizational culture and knowledge transfer. Additionally, firm
performance was not supported by this study however. That is, depending on the firm’s
given situation, contextual or structural ambidexterity should be chosen, but most of the
studies analyzed in this dissertation study supported contextual ambidexterity.

The initial conceptual model put forth the idea that organizational learning helps
SMEs develop their ambidexterity. The key finding of the synthesis was that organizational
learning not only improves contextual ambidexterity but also offers an experience that
informs the decision-making process improvement, as well as creativity and innovation
know-how to seize future opportunities and maintain current profit. The mechanism of the
conceptual model is very crucial for SME organizations as this provides an opportunity
to modify and adapt to a quickly changing environment. For SMEs, organizational am-
bidexterity can be invaluable in orchestrating changes to the organization’s structure and
how it handles potential future opportunities in the VUCA environment. This conceptual
model as shown in Figure 5 can serve as a mechanism for the top management teams to
implement ambidexterity in SMEs.

A total of 37 carefully chosen scholarly studies supported the aforementioned research
question. In particular, corporate performance is more important than anything else, and
ambidexterity has been shown to have a significant correlation with the performance
improvement of SMEs. The company’s resources, organizational structure, organizational
goals, and vision are significant factors in implementing ambidexterity. The relevance
to performance and the factors of execution provide an important foundation for the
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company’s working manpower to establish a strategy. In the still underdeveloped field of
SMEs, achieving successful results through an efficient blending of related elements can be
good practice for ambidexterity. An important organizational decision is how a company
will implement an ambidextrous strategy. Decisions made by business executives must
take into account the organization’s resource level and various environments.

The SR methodology used in this study gave management practitioners who imple-
ment organizational ambidexterity in their SMEs invaluable insight. We offer managers
a framework for modifying organizational ambidexterity to shape overall innovation
management and efficiency.

First, we discovered a strong correlation between organizational structure design
and performance. The organizational structure should take into account the company’s
resources, core competencies, and environments because these choices have an impact
on the company’s sustainability. Since the ambidexterity structure requires a balance
between exploitation and exploration as an organizational behavior, organizations must
support their members to perform both types of activity because the ambidexterity structure
necessitates a balance between exploitation and exploration as an organizational behavior.
In this vein, temporal separation is considered for a manager to control organizational
changes sequentially between phases of exploration and exploitation [96]. In this type of
contextual ambidexterity model, organizations alternate between decentralized periods to
foster innovations and centralized periods to increase efficiency. Thus, as a result of this
dissertation study, this sequential approach is recommended for practitioners in SMEs.

Second, this study implies that contextual ambidextrous SMEs should pay attention to
internal competition. Internal conflicts over a firm’s resources may obstruct the transfer of
internal knowledge according to De Clercq et al.’s (2014) [85] research, which established a
negative correlation between internal rivalry and firm performance. Practitioners should
lessen internal competition because employees need to work together and interact with
others to effectively meet the demands the firm faces [92]. A reward system for sharing
knowledge and skills could be suggested.

Third, this study shows the need for SMEs to increase knowledge exchange. From
the organizational learning perspective, organizations learn to improve their capabilities,
apply knowledge, and enhance competencies in their business [3,6,7]. To allow employees
to share and learn about the other aspects of their work, firms hold regular project meetings
or seminars.

Fourth, the systematic review suggests that the three activities should be used to
further HRM. First of all, foster talents internally in the long term rather than recruit from
outside. Establish precise criteria for hiring outside talent as well. Lastly, provide hands-on
training programs and career development opportunities for employees.

7. Limitations and Future Research

This study has several limitations. First, it is possible that the systematic review
methodology used in this dissertation study to extract constructs only adequately captured
a subset of the distinction between exploitation and exploration. Future research needs
to examine the usefulness of additional measures. Second, as market and technological
dynamism change, the successful balance between exploration and exploitation may change
significantly. Due to the selected articles’ limitations, this study was only able to analyze
specific industries and certain growing stages of firms. To provide more precise controls
for industry and growing stage environmental factors, and to investigate how the ideal
balance between exploration and exploitation may be dependent on such environmental
factors, future research should bring together diverse SME samples. Third, due to sample
limitations, this dissertation study could not investigate the impact of explorative and
exploitative innovation on long-term performance; 10 years or more. This amount of time
is required if we are to examine entrepreneurial orientation businesses in a VUCA setting.
To address this issue, future research needs to assemble articles studying longitudinal data
over a sufficiently long period.
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Appendix A

Table A1. Quality Assessment Using Weight of Evidence.

# Authors WoE-A WoE-B WoE-C WoE-D Decision

1 Felício et al. (2019) [89] 2 3 3 8 H

2 Yu et al. (2018) [97] 2 3 3 8 H

3 Sussan et al. (2017) [13] 2 3 3 8 H

4 Gedajlovic et al. (2012) [65] 3 2 3 8 H

5 Patel et al. (2013) [77] 3 3 3 9 H

6 Clercq et al. (2014) [86] 3 2 3 8 H

7 Lillegraven et al. (2016) [84] 2 2 2 6 M

8 Ikhsan et al. (2017) [27] 2 2 2 6 M

9 Parmentier and Picq (2016) [82] 3 2 2 7 M

10 Ferrary (2011) [66] 3 2 2 7 M

11 Martínez-Climent et al. (2019) [98] 2 2 1 5 M

12 Ren and Jackson (2020) [99] 1 1 1 3 L

13 Chang et al. (2009) [90] 3 2 3 8 H

14 Soares et al. (2018) [17] 2 3 2 7 M

15 Mom et al. (2015) [92] 3 3 3 9 H

16 Du and Chen (2018) [78] 2 3 3 8 H

17 Chen and Kannan-Narasimhan (2014) [76] 3 3 3 9 H

18 Kusumastuti et al. (2018) [80] 2 2 1 5 M

19 Selcer and Decker (2012) [79] 2 2 2 6 M

20 Han and Celly (2008) [54] 3 3 3 9 H

21 Joharianzadeh et al. (2015) [100] 2 2 1 5 M

22 Kollmann et al. (2009) [67] 2 3 2 7 M

23 Chebbi et al. (2015) [81] 3 3 2 8 H

24 Heavey et al. (2015) [86] 3 3 3 9 H

25 He and Wong (2004) [38] 3 3 3 9 H

26 Cegarra-Navarro and Dewhurst (2007) [93] 2 2 3 7 M

27 Burpitt and Valle (2010) [72] 2 3 3 8 H

28 Park and Kim (2015) [101] 2 3 2 7 M

29 Liu, Wang, and Li (2019) [102] 2 3 3 8 H

30 Battaglia et al. (2018) [91] 2 3 3 8 H

31 Günsel et al. (2018) [83] 2 3 3 8 H
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Table A1. Cont.

# Authors WoE-A WoE-B WoE-C WoE-D Decision

32 Soto-Acosta et al. (2018) [103] 3 2 2 7 M

33 Venugopal et al. (2018) [104] 2 2 2 6 M

34 Voss and Voss (2013) [105] 3 2 3 8 H

35 Chang et al. (2011) [106] 3 2 2 7 M

36 Chang and Hughes (2012) [107] 3 2 2 7 M

37 Lubatkin et al. (2006) [5] 3 2 3 8 H

38 Jansen et al. (2005) [96] 3 1 2 6 M

39 Cao et al. (2009) [20] 3 1 1 5 M

40 Tiwana (2008) [108] 3 1 1 5 M

41 O’Reilly and Tushman (2008) [109] 3 2 2 7 M

Note. Appraisal criteria: 3 = high quality (strong); 2 = medium (moderate); 1 = low quality (weak).

Appendix B

Table A2. Basic Description of Included Articles.

# Database Published Year Cited Authors Journals

1

OneSearch

2019 0 Felício et al. Journal of Business Research

2 2018 9 Yu et al. Technological Forecasting and Social Change

3 2017 2 Sussan et al. JOURNAL OF THE ASIA PACIFIC ECONOMY

4 2012 87 Gedajlovic et al. Journal of Business Venturing

5 2013 310 PATEL et al. Academy of Management Journal

6 2014 48 Clercq et al. Small Bus Econ

7 2016 1 Lillegraven et al. Nordicom Review

8 2017 3 Ikhsan et al. International Journal of Business and Society

9 2016 12 Parmentier and Picq Human Resources Management

10 2011 147 Ferrary European Management Journal

11 2019 3 Martínez-Climent et al. Sustainability

12 2009 165 Chang et al. Research Policy

13 2018 0 Soares et al. Journal of Technology Management and Innovation

14 2015 93 MOM et al. Human Resource Management

15 2018 5 Du and Chen International Journal of Innovation Studies

16 2014 23 Chen and
Kannan-Narasimhan R&D Management

17 2018 1 Kusumastuti et al. Policy and Governance Review

18 2012 12 Selcer and Decker The International Journal of Organization Innovation

19 2008 118 Han and Celly Canadian Journal of Administrative Sciences

20 2015 1 Joharianzadeh et al. International Journal of Management, Accounting,
and Economics

21 2009 30 KOLLMANN et al. Journal of Enterprising Culture

22 2015 33 CHEBBI et al. Human Resource Management

23 2015 42 HEAVEY et al. Human Resource Management

24 2004 3579 He and Wong Organization Science

25 2007 106 Cegarra-Navarro and
Dewhurst

The International Journal of Human Resource
Management

26
ABI/INFORM

2010 12 Burpitt and Valle Journal of Small Business Strategy

27 2015 19 Park and Kim Asia Pacific Journal of Management
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Table A2. Cont.

# Database Published Year Cited Authors Journals

28

SCOPUS

2019 1 Liu, Wang, and Li Frontiers of Business Research in China

29 2018 5 Battaglia et al. Management Decision

30 2018 7 Günsel et al. Kybernetes

31 2018 32 Acosta et al. Journal of Knowledge Management

32 2017 5 Venugopal et al. Management Decision

33 2013 228 Voss and Voss Organization Science

34 2011 153 Chang et al. Management Decision

35 2012 219 Chang and Hughes European Management Journal

36
Snowballing

2006 1743 Lubatkin et al. Journal of Management (from article #4)

37 2008 2036 O’Reilly and Tushman Research in Organizational Behavior (from article #4)

Note. Cited: from an article published year until 3 November 2019.

Table A3. Sample, Methodology, and Theory Descriptions of Included Articles.

# Authors Study Context Methodology (Sample Size) Main Theory

1 Felício et al. (2019) [89] Portugal SMEs Quantitative (202 respondents) Organizational learning theory,
Behavioral theory

2 Yu et al. (2018) [97] China software firms Quantitative (312 firms) Causation and Effectuation

3 Sussan et al. (2017) [13] Korea high-tech firms Quantitative (2800 firms) Traditional strategy

4 Gedajlovic et al. (2012) [65] China high-tech firms Quantitative (122 firms) Agency theory

5 Patel et al. (2013) [77] US high-tech
manufacturing SMEs Quantitative (215 firms) Behavioral theory

6 Clercq et al. (2014) [85] Canadian SMEs Quantitative (146 firms) Contingency perspective

7 Lillegraven et al. (2016) [84] US newspaper SMEs Quantitative (143 firms) Strategic management theory

8 Ikhsan et al. (2017) [27] Indonesia SMEs Quantitative (133 firms) Organizational learning theory

9 Parmentier and Picq (2016) [82] France’s creative industry
SMEs Qualitative (11 firms) Ambidexterity

10 Ferrary (2011) [66] US corporations Qualitative (2 Corp.–case
study) Open innovation

11 Martínez-Climent et al. (2019) [98] (N/A) Qualitative (review) Resource-based view, theory of
dynamic capabilities

12 Chang et al. (2009) [90] Taiwan universities Quantitative (229 respondents) Institutional theory

13 Soares et al. (2018) [17] Brazil’s higher education
institutions Quantitative (79 respondents) Institutional theory

14 Mom et al. (2015) [92] Global 500 (service and
manufacturing) firms Quantitative (337 respondents) Maturity degree of organizational

ambidexterity

15 Du and Chen (2018) [78] China high-tech SMEs Qualitative (2 firms–case
study) Human resource management

16 Chen and Kannan-Narasimhan
(2015) [76] US Silicon Valley firms Qualitative (51 interviewees) (N/A)

17 Kusumastuti et al. (2018) [80] Indonesia business group Quantitative (450 respondents) Formal integration mechanisms
(OT)

18 Selcer and Decker (2012) [79] US large oil and gas
company Qualitative (31 interviewees) Resource-based view

19 Han and Celly (2008) [54] Canada’s international
new venture firms Quantitative (70 firms) Structuration theory (loose-tight

coupling)

20 Joharianzadeh et al. (2015) [100] (N/A) Qualitative (Propositions) Theory of dynamic capability

21 Kollmann et al. (2009) [67] (N/A) Qualitative (Propositions) (N/A)

22 Chebbi et al. (2015) [81] France telecommunication
market Qualitative (interview) (N/A)
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Table A3. Cont.

# Authors Study Context Methodology (Sample Size) Main Theory

23 Heavey et al. (2015) [86] US high-tech SMEs Quantitative (99 firms) Structural configurations theory

24 He and Wong (2004) [38] US manufacturing firms Quantitative (206 firms) Social capital theory

25 Cegarra-Navarro and Dewhurst
(2007) [93]

Spain optometry and
telecommunication SMEs Quantitative (269 firms) Organization theory

26 Burpitt and Valle (2010) [72] US furniture industry
SMEs Quantitative (94 firms) Organizational learning theory

27 Park and Kim (2015) [101]
Korean

government-sponsored
companies

Quantitative (467 firms) Behavioral theory, Resource-based
view

28 Liu, Wang, and Li (2019) [102] China SMEs Qualitative (63 firms) (N/A)

29 Battaglia et al. (2018) [91] Italy’s high and
medium-tech industries Quantitative (221 firms) (N/A)

30 Günsel et al. (2018) [83] Turkey SMEs Quantitative (105 firms) The emerging view of domain
ambidexterity

31 Soto-Acosta et al. (2018) [103] Spain manufacturing
SMEs Quantitative (429 firms) Strategic management

32 Venugopal et al. (2018) [104] India IT, electronics,
biotech SMEs Quantitative (78 firms) Knowledge-based view

33 Voss and Voss (2013) [105] US nonprofit theater
industry SMEs Quantitative (107 firms) Behavioral integration

34 Chang et al. (2011) [106] Scotland manufacturing
and service SMEs Quantitative (265 firms) Strategic combinations

35 Chang and Hughes (2012) [107] Scotland manufacturing
and service SMEs Quantitative (243 firms) (N/A)

36 Lubatkin et al. (2006) [5] US SMEs Quantitative (139 firms) (N/A)

37 O’Reilly and Tushman (2008) [109] (N/A) Qualitative (Propositions) Echelon theory

Appendix C

Table A4. Contribution of Each Article in the Systematic Review.

# Authors A S P M

1 Felício et al. (2019) [89] O

2 Yu et al. (2018) [97] O O

3 Sussan et al. (2017) [13] O

4 Gedajlovic et al. (2012) [65] O O

5 Patel et al. (2013) [77] O O O

6 Clercq et al. (2014) [86] O O O O

7 Lillegraven et al. (2016) [84] O O

8 Ikhsan et al. (2017) [27] O O O

9 Parmentier and Picq (2016) [82] O O O

10 Ferrary (2011) [66] O O

11 Martínez-Climent et al. (2019) [98] O

12 Chang et al. (2009) [90] O O

13 Soares et al. (2018) [17] O

14 Mom et al. (2015) [92] O

15 Du and Chen (2018) [78] O O

16 Chen and Kannan-Narasimhan (2014) [76] O

17 Kusumastuti et al. (2018) [80] O
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Table A4. Cont.

# Authors A S P M

18 Selcer and Decker (2012) [79] O O

19 Han and Celly (2008) [54] O

20 Joharianzadeh et al. (2015) [100] O O O

21 Kollmann et al. (2009) [67] O

22 Chebbi et al. (2015) [81] O

23 Heavey et al. (2015) [86] O O

24 He and Wong (2004) [38] O

25 Cegarra-Navarro and Dewhurst (2007) [93] O

26 Burpitt and Valle (2010) [72] O

27 Park and Kim (2015) [101] O

28 Liu, Wang and Li (2019) [102] O

29 Battaglia et al. (2018) [91] O

30 Günsel et al. (2017) [83] O O

31 Soto-Acosta et al. (2018) [103] O

32 Venugopal et al. (2017) [104] O

33 Voss and Voss (2013) [105] O O

34 Chang et al. (2011) [106] O O

35 Chang and Hughes (2012) [107] O O

36 Lubatkin et al. (2006) [5] O O

37 O’Reilly and Tushman (2008) [109] O O

Note. Cited: A: Antecedents, S: Structure of Ambidexterity, P: Performance in SMEs, M: Moderating/Mediating.
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Abstract: It is argued that the role of the Chinese government to support the cross-border operations
of Chinese firms is to assist these firms in overcoming their limited established brands, and their
disadvantages in technology and managerial resources, which were also the reasons why such firms
decided to enter emerging markets instead of developed markets. This strategic choice is preferred to
avoid direct confrontation with established firms from developed countries endowed with superior
ownership advantages. Therefore, Chinese resources seeking firms innovate by increasing investment
in developing and emerging markets to develop unique ownership advantages for sustainable market
development and competitive advantage. This research investigates the ownership advantages of
resources seeking Chinese firms in these markets using the OLI theory. The paper contributes to
explaining the specific advantages of Chinese MNEs when entering emerging markets. The study
applied a two-stage qualitative methodology to examine Chinese firms operating in Nigeria. The first
stage included an exploratory study based on interviews with key informants and experts while the
second stage included a case study methodology. The study focused on resources seeking Chinese
MNEs operating in Nigeria.

Keywords: resources seeking MNEs; emerging markets; ownership advantages; OLI theory and
Chinese firms

1. Introduction

Ownership advantages are firm-specific competitive advantages that the firm pos-
sesses [1,2]. It is the why of MNEs activity [3] which are created through firm international
experience, size, product differentiation, and product adaptability [4]. These intangible
advantages create an added value to the firms and also aid the decision-making processes
of these firms because it assists a firm in determining when these variables are transferable
at a reasonable cost and in answering the question of why it should operate in another
country. When firms have these advantages, they help to overcome the costs of cross-border
production and increase the firm’s revenue. It is seen as providing a competitive or mo-
nopolistic advantage to the firm when they derive economic rent [5]. These advantages are
otherwise known as ‘competitive’ or ‘monopolistic’ advantages that compensate for the
additional costs associated with setting up and operating abroad.

Dunning [3] identified several firm-specific advantages that give resource seeking
MNEs an advantage over existing competitors in the host country [3]. They are capital,
technology, access to market, complementary assets, size and negotiating strength, informa-
tional, management and marketing and organizational skills. These superior resources or
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capabilities [6] include surplus R&D capacity, economies of scale and scope, ability to gen-
erate brand, firm size and experience, know-how capability and production differentiation.

It has been noted that several firms from emerging markets, most especially Chinese
resource seeking firms wishing to operate in developing markets, behaved differently due
to the lack of these superior specific advantages over existing competitors [7,8]. Recent
arguments of notable IB scholars, the likes of Buckley [9], Hernandez and Guillén [10], and
He, Khan, Lew, and Fallon [11] supported the above statement that existing theories did
not take into account the behavior of these firms. Nambisan and others [12], supported the
informed contributions of these major theories as they served as theoretical foundations for
most of the extant research in international business but most of them came up short in
their applications to emerging market situations. Therefore, the emergence of resources
seeking Chinese MNEs with large-scale business activities in emerging markets demands
attention since they are not properly accommodated in most of the existing theories.

The emergence and large-scale operations of resource seeking Chinese MNCs in
developing markets present considerable implications for international business theories.
This study is advancing the applicability of existing OLI theory in relation to Matthew [7,13]
and Luo and Zang’s [14] advancement of other existing theories to provide relevant theories
adequate for emerging MNEs’ internalization. Dunning [15] and Narula [16] argued
that the ownership, location, and internalization advantages (OLI) paradigm provides a
theoretical basis for EMNCs’ emergence and their internationalization behavior. These
provided them the opportunity to move from the realm of imitators to fully globalized and
innovative firms [13]. This study is to explore the advantages that orchestrated tremendous
involvement of resources seeking Chinese operations in Nigeria.

2. Ownership Advantages of Chinese Resources Seeking Chinese

As mentioned, Dunning’s OLI paradigm is among the leading theoretical approaches
to explain the internationalization of activities of Western multinational corporations.
This theory holds in the context of western multinationals but not necessarily for firms
from emerging and developing countries. Research shows that the majority of ownership
advantages are missing in Chinese multinationals [7,17] therefore the success of a Chinese
firm’s internalization activity cannot be based entirely on the ownership advantages that
are present in western multinational enterprises [18,19], because conventional OLI theory
doesn’t fully account for Chinese MNES behavior and these firms’ motivations differ from
established Western MNEs [7,11,14,16]. However, OLI still provides a framework from
which to build a new analytical framework to explain Chinese multinational firms in
developing countries [15,16].

Resources seeking Chinese firms do not possess the same ownership advantages as
Western companies due to different institutional factors, liabilities of foreignness, and
liabilities of newness [20]. However, Chinese firms enjoy strong support from the Chinese
government [21], allegedly overcoming their limited international experience and estab-
lished brands [18,21]. Other advantages offered are sales channel power (monopolistic
positioning), size and monetary resources, human capital, and technology [3,18,21–23].
The contrast between ownership advantages of resources seeking multinationals from
developed countries and China are presented in Table 1, and each advantage is discussed
in the following sections.

Table 1. Ownership advantages of resources seeking firms.

Resources Seeking MNEs Chinese Resources Seeking MNEs

-Capital -Government Support
-Technology -Supporting network (Guanxi)
-Access to Markets -Sales Channel Power
-Complementary Assets -Size and monetary resources
-Size and Negotiating Strengths -Technology

Source: Dunning, J. 2000 [3,4,15]; Alden, and Davies, 2006 [21]; Athreye et al. 2009 [18]; Morck and Zhao, 2008 [24].
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2.1. Government Relationship

The relationship between the Chinese firms and the government is the core of China’s
economic reform [23]. The widespread involvement of the state in the international activi-
ties of Chinese firms helps them to maintain a symbiotic relationship of mutual interest
with the government that is beyond commercial activities [23]. It is entangled with many
facets of interest, including the Chinese government’s ability to control its domestic econ-
omy, enhance state stability, and attain economic power in the global arena [25]. In some
instances, companies such as China National Offshore Oil Corporation enjoy monopolistic
privileges to operate in strategic industries [25].

Besides this, the Chinese government played a positive role by using a series of policies
and state-owned financial institutions to support Chinese firms [26], including resources
seeking Chinese firms [24]. Preferential arrangements include financial aids, management
autonomy, profit retention, low-interest financing, favorable use of home currency for
exchange, and reduced taxation [27].

2.2. Supporting Network

There has been growing interest among researchers in the influence of networking on
operations of resources seeking Chinese firms in emerging markets. [28,29] pointed out
that a supporting network is a key strategic instrument of Chinese firms’ activities that
links Chinese investors from home to host countries to promote professional esprit de corps,
which leads to knowledge and experience sharing [30]. This practice is consistent with the
concept of Guanxi, or social networking, which has been identified as one of the ownership
advantages specific to the Chinese [19,23].

Chinese firms’ interest in cross-border activity is highly encouraged by their extensive
networking in other parts of the world [31]. Chinese firms are widely known to engage in
extensive networking in search of opportunities to achieve corporate goals [7,32]. These
forms of personal connection and special relationships are used as substitutes for formal
institutional arrangements and are also employed to compensate for ownership and location
disadvantages [23]. Chinese firms may be lacking in experience and established brands but
supporting networks and the guanxi factor play a major role in the internalization drive
of these companies. In Nigeria, a good number of Chinese investments were established
through companies in Hong Kong and Taiwan [33,34].

2.3. Sales Channel Power

This is the ability of a channel member to control the marketing variables of any
other member in a channel at a different level of distribution [35]. Channel members in
China depend on the ownership structure and there are considerable unequal distributions
of power among the different actors [36]. According to Polsa [36], Chinese state-owned
actors tend to have management freedom, experience, and financial and social resources to
operate more extensively than the other two actors. State-owned actors tend to dominate
the distribution of material sources abroad. They are in a sort of monopolistic position
against the other actors most especially in the private sector. Resource seeking Chinese
firms’ relationships with channel actors is positively linked to the concept of guanxi [22].
Network actors do most of the distribution within their network, and the source of their
power is based on the value of their respective relationships in China.

2.4. Size and Enormous Resources

One of the important features of Chinese firms is their size and the monetary resources
at their disposal [24,37]. The reform of large state-owned enterprises [37] provided resources
seeking Chinese firms an advantage to access a large pool of capital [24]. Examples of
preferential financial arrangements provided to these firms include financial aids, profit
retention, low-interest financing, and reduced taxation [27]. Chinese firms possess access
to special financing channels such as state allocation, state-owned national banks, and
national government financial sources for the international market.
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Dunning [38] noted that large firms endowed with resources such as skilled labor,
monetary resources, and suitable investment opportunities have a greater tendency to
move abroad. In this case, Chinese firms are no exception. Their size is related to resources
which in turn is a strong determinant of growth through foreign direct investments [37].

2.5. Technology

Multinational enterprises should possess superior technology [17] to engage in cross-
border activities. Some technology developed by Chinese firms in China was found to be
unreliable and of low quality compared to foreign technology made in China [39]. The low
level of Chinese technology [40] may not be adequate to compete favorably with their West-
ern counterparts but it gives them unique leverage in developing countries [41]. Chinese
technology has not only a cost advantage in developing countries, but its accessories are
also unsophisticated [42,43], less expensive [44–46], and readily available [47].

Furthermore, emerging markets provide a suitable ground for Chinese firms to launch
their brand of technology [41]. For example, recently, the Nigerian market was flooded
with Chinese products with 100% Chinese technology, such as Chinese heavy-duty mining
dump trucks, China-made Hono trucks, and Keno tractors. Another example in Nigeria
is the electronic consumer market (televisions, air conditioners, refrigerators, and mobile
phones). These products are cheaper than those from countries with advanced technology
and they come with inexpensive spare parts. A good number of government and private
contracts were also won and successively carried out by Chinese firms. One of these is the
Dangote Cement plant in Ibese, Ogun State, built by Sinoma, a Chinese firm [48].

In summary, with the development of emerging market institutions and changes
in environmental factors due largely to reforms and engagement with other emerging
markets, there is pressure to examine the behavior of MNCs firms from these markets
as they engage with each other. In this case, we deal with two countries, China and
Nigeria, and the literature revealed that Chinese firms’ internalization cannot be determined
solely by ownership attributes experienced by Western firms. Unique factors such as
Government relationship with Chinese MNCs, Home and abroad supporting networks,
Chinese type of technology, Chinese MNCs’ enormous resources, and an impregnable sales
Channel network of Chinese MNCs are important factors that distinguish them from other
MNCs in the Western world. Although terms such as technology; capital and size, and
monetary resources are similar, government relationships, support networks, and sales
power channels revealed the differences between developed markets and emerging market
ownership advantages. Table 2 below showed the similarities and differences which are to
be tested further in the exploratory stage of this research.

Table 2. Emerging and Developed Markets Ownership Advantages.

Similarities Differences

1. Capital/Size and Monetary Resources
2. Technology

1. Government Relationship
2. Sales Channel Power
3. Supporting Network

3. Methods

The explorative nature of this investigation to draw a distinction between Western
firms and emerging firms determined our consideration for the choice of qualitative re-
search method with a focus on the case study. This method is adequate for this research
because previous knowledge may not be adequate to shed light on the activities of emerg-
ing markets MNCs operating in emerging markets. Therefore, the choice is an important
tool to identify and understand the new phenomenon that is rising rapidly concerning
Chinese MNCs’ activities in Nigeria. It is suited to opening the black box of the organization
process [49].
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Given the number of Chinese MNCs operating in Nigeria, it will also be a difficult task
to adopt a quantitative research method even though it is considered the best approach
for MNC study in IB. Its richness in developing new theory [50] and contributions to an
in-depth understanding of the context in the real-world justify its adoption for this study.
The study on resources seeking Chinese firms’ ownership advantages applied a two-stage
qualitative methodology [51] to revisit the specific ownership advantages of resources
seeking Chinese firms operating in Nigeria.

As an exploratory empirical study, the aim of this paper is to capture and justify the
appropriateness of the constructs assembled from the literature that were tested in stage two
using the case study method. The new concepts from the literature cannot be used directly,
they need to go through robust scrutiny, confirming identification and addition through
several expert’s involvement using open question interviews made this preliminary section
inevitable. The second stage aimed to further address the issues identified in the first stage.
It offers in-depth empirical inquiry to investigate contemporary issues within a real-life
context to provide rich information through multiple sources to describe the phenomenon.

3.1. Preliminary Study

The first stage includes a preliminary study encompassing exploratory interviews for
the first part of the investigation [49,50,52]. The exploratory research interview method is
acknowledged for its effectiveness to justify the appropriateness of the resources seeking
Chinese firms’ ownership advantages constructs assembled in the research. Besides justify-
ing and validating the relevance of the constructs, it also led to the identification of new
concepts in the final development of the list of ownership advantages specific to Chinese
resources seeking firms in emerging markets.

This exploratory research was in two phases. The first phase included a detailed
review of the literature and face-to-face interviews with seven academic experts in the
field of International Business, two academic experts in the field of China-African studies
from Mainland China, and three from Hong Kong and two from Macau. Considering
the goal of this paper, the second phase in the exploratory study involved six CEOs and
fourteen Managers doing business in Nigeria and China as indicated in Table 3. The six
CEOs participated in both exploratory and case study interviews. The remaining fourteen
participants were seasoned managers involved in exportation and importation businesses
across the two countries.

Table 3. Preliminary exploratory study interview participants.

Interviewees’
Codes P

1

P
2

P
3

P
4

P
5

P
6

P
7

P
8

P
9

P
1
0

P
1
1

P
1
2

P
1
3

P
1
4

P
1
5

P
1
6

P
1
7

P
1
8

P
1
9

P
2
0

P
2
1

P
2
2

P
2
3

P
2
4

P
2
5

P
2
6

P
2
7

Language
1
2
3

1
2
3

1
2
3

1
2
3
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Position 1 1 1 1 2 2 2 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 3 3 1 1 1

Nationality 1 1 1 1 2 2 2 2 1 2 2 2 2 2 1 1 1 1 1 2 2 2 2 2 2 2 2

Key Language: English 1, Cantonese 2, Mandarin 3, Yoruba 4, Igbo 5, Hausa 6; Position: Academic Professor 1, Manager 2 and CEO 3; Nationality: Chinese
1, Nigerian 2; Location: Macau 1, China Mainland 2, Hong Kong 3

We start with a purposeful sampling strategy using a snowballing or chain sampling
approach to gather Chinese and Nigerians doing business in China and Nigeria. The
approach helps us locate information-rich informants [53] because the first respondents
directed us to the next respondent who has vast knowledge and experience in the area of
this study. [53]. These respondents were chosen because they all have a good number of
years of dealing in business activities in Nigeria and Mainland China. All the respondents
also speak English, and the majority of them can speak either Cantonese or Mandarin.
This makes it very easy to conduct the interview with the assistance of two secretaries
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without missing important valued points. These 27 respondents were contacted, and the
face-to-face interviews took place in Macau, Hong Kong, and Mainland China.

The data analysis process began with the transcription of responses from the interview
because a majority of the interviewees did not agree to the use of audio and video materials.
Therefore, qualified assistants were engaged to take notes along with me, to make sure
every word was recorded, and not to lose the meanings of issues discussed by respondents
during the interview. Next, themes drawn out from the discussions were categorized and
differentiated by attaching labels such as phrases and sentences to ‘chunk’ the data from
the 27 interviews. Finally, new codes and categories were added as they were discovered
during the reading and revision of the data, which simplified the process of highlighting
cogent quotes and themes necessary for the analysis of the data.

This first approach used in this paper allowed us to dig deeper into the phenomenon as
it is appropriate for under-researched areas and also contributes to an in-depth understand-
ing of the context in the real world [54] and solving practical research [55]. The Chinese
firms’ specific advantages such as government relationships, supporting networks, sales
channel power, size, and monetary resources and technology, found in the literature were
validated and considered appropriate for the exploratory study. The first stage findings
revealed further that the two-stage research adopted is appropriate. There were modifica-
tions, and supporting networks and sales channel power were combined as supporting
networks. On the other hand, ‘Chinese technology’ was adopted to differentiate from
other technologies from advanced countries. Size and monetary resources also changed to
size and enormous resources, and supporting infrastructures initially seen as a location
advantage was considered as ownership advantages of Chinese MNEs.

3.2. Case Studies

Considering the difficulties associated with using quantitative survey instruments
with Chinese firms operating in emerging markets as well as using exploratory research
interviews alone is not sufficient for research of this nature. Therefore, the findings in
the stage one exploratory research set the stage for the second stage study using multiple
interview-based case studies to establish the final ownership advantages of Chinese MNEs
in emerging markets. The approach appeals in its ability to collect data necessary to
address all the issues identified in the exploratory stage of the research. The ownership
advantages were developed into five concepts (identified in the literature and tested and
explored in stage one of the research) to study the ownership advantages of resources
seeking Chinese firms operating in emerging markets. The method offers the researcher the
ability to substantiate the final part of the inductive processes because it offers a detailed
investigation in terms of data analysis, vis-à-vis the application of preliminary interviews.

The second phase began with six in-depth cases, which included twelve main case
interviews on the basis of purposeful sampling, identifying theoretical and literal repli-
cation as indicated in Table 4. They were top management personnel from the level of
Senior Manager to Group Chairman. They were selected based on their understanding
and involvement in bilateral trade agreements between Nigeria and China. Their roles
and experience in managing Chinese resources seeking firms in Nigeria were considered
important factors. Each of the participants was contacted by phone and a consent letter
was immediately sent by mail. A detailed but brief explanation of the nature of the research
was made by phone. The consent letter expressly detailed the purpose and benefits of
collecting the information. Participation was made voluntary and the right to withdraw
from the exercise was available. An assurance to protect privacy, respect identities, and
the identification of the researcher and their affiliations were provided. A minimum of one
and a half to two hours was assigned and devoted to each interview but the longest lasted
about two hours and fifteen minutes.
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Table 4. Cases and interviewees’ profiles.

Case Codes CA CB CC CD CE CF

Interviewees’
Codes

CA1 CA2 CB1 CB2 CC1 CC2 CD1 CD2 CE1 CE2 CF1 CF2

Nationality 1 2 1 1 2 2 1 1 1 1 1 2

Key Chinese 1, Nigerian 2 and Location: Macau 1, China Mainland 2, Hong Kong 3

In the research, codes were developed to represent the identities of the respondents and
their employers in the data. The quotes and perceptions of the interviewees were directly
included in the analysis and research findings without disclosing their true identities [53,56].
These steps enhanced the quality of the data collected from each interviewee who felt at ease
to give his/her maximum support to reveal enrich information as to whether the resources
seeking Chinese firms’ constructs should be considered as firms’ specific advantage. The
strategies help the researcher to entrench the rights of all the stakeholders and adhere to
ethical considerations. The data collected were guided by the concepts analyzed.

All the interviewees occupied a top position at the time of interview.

4. Findings

Based on the convergence of seven experts in the field of International Business, six
CEOs and fourteen Managers’ views expressed in the interviews, the respondents involved
ownership advantages popular with developed markets resources seeking MNEs such
as capital, technology, access to markets, complementary assets and size and negotiating
strengths into what they regarded as ownership advantages of Chinese resource seeking
MNEs -Chinese government relations, Chinese type of technology, supporting networks, enormous
resources, and impregnable sales Channel networks of Chinese MNEs were identified as important
factors that distinguish them from other MNEs. They also agreed, through their preliminary
interviews, that these five factors in the literature are useful constructs relevant for the case
study of Chinese firms’ ownership advantages specific to resources seeking Chinese MNCs.
Therefore, the presentation of the findings is to synthesize the respondents’ views from the
exploratory stage and case studies in the form of the emergent themes related and linked
to Chinese resources seeking ownership advantages in Nigeria. Each of the five specific
concepts is discussed below.

4.1. Government Relationship

In stage one, Chinese managers mentioned frequently the role of the Chinese gov-
ernment in supporting the internationalization process. For example, P3 mentioned that
“The objective of sourcing for raw materials to fuel Chinese growth and development make
the home government to provide for the financial need of the Chinese firms in Nigeria”.
Another participant (CA1) in stage two emphasized that “Chinese government provided
different opportunities and avenues to help (Chinese firms). . . they have unhindered ac-
cess to cheap loans through their export and import bank–(the) Export-Import Bank of
China. Participant (P19) also mentioned that “over 3 billion US dollars has been invested
by the Chinese government on Chinese firms operating in Nigeria”, and participant CB2
confirmed vividly that “My government financially encouraged the move to Nigeria”.

Nigerian managers also recognized the distinctive role of top Chinese and Nigerian
leaders in helping Chinese firms to handle major projects in Nigeria. This indirectly opens
financial sources for Chinese MNEs in Nigeria. Participants CB1reinforced the belief that
“An agreement with Nigeria’s Communications Ministry for a Telecom Network project
was witnessed by the Presidents of China and Nigeria-Mr. Hu Jintao and Chief Olusegun
Obasanjo in Beijing . . . and CF1 summed it up rhetorically “with these types of people
working for Chinese company success is sure in Nigeria, why do you think they would not
like to do business in our country”.
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The experts and business executives unanimously identified that resource seeking
Chinese firms are fulfilling their home country objectives as indicated by participants 3 and
CC2 that “Nigeria is blessed with majority of natural resources such as oil and gas, iron ore,
Kaolin, gold and cassava and the objective of sourcing for raw materials to fuel Chinese
growth and development make the home government to provide for financial need of
Chinese MNEs in Nigeria”. It is evident from this plethora of views that the relationship
between Chinese firms and their home government is a form of competitive advantage.
Financial support, preferential treatment, and management autonomy were identified as
important factors that establish the Chinese government’s relationship with Chinese firms
in Nigeria.

4.2. Supporting Network

Different networks were identified by the majority of the respondents such as the
Nigerian-China network, old generation Chinese firm network, and new generation Chi-
nese firm network. The majority of respondents in stage one of this research saw this
as a link to their participation in trade and business-related activities in Nigeria and as
an important factor attracting new Chinese firms to engage in business in Nigeria. For
example, P16 confirmed that “No matter which of the networks on which they came into
Nigeria, there is no distinction among these networks. Whether it is the Nigeria-Chinese
government network with Nigeria government, old generation of Chinese firm’s network
and individual company network” This axiom was supported by Chinese manager (CB2)
that “the network that brought us to Nigeria and other developing world is the network
between our government and most of these countries”.

It was confirmed in the two stages that this general attitude of Chinese firms working
together was exploited to resolve common problems in Nigeria. For example, P6/CE2
stated that training and helping new members to negotiate contracts and agreements with
local firms and fighting common problems such as double taxation and frequent public
holidays make them even better than most Nigerian firms. In the same manner, its Chinese
counterpart (CF1) established that “we provide information they required to start their
business in Nigeria and whenever they run into troubles, we are willing hands to help them
out of it”. He further claimed that any new Chinese company that needs their assistance
must be a member of the association. A few Chinese elites such as Philip Tung and Jacob
Wood were mentioned. They are used to the Nigerian business environment and were
mentioned with more than six decades of experience.

Interestingly, respondents tend to see congruence in supporting network and sales
channel power as Chinese firms benefit from the symbiotic relationship among them-
selves. The influence of their interconnection, interaction, and cooperation is seen as a
specific advantage in terms of a formidable network to support each other. Issues such
as institutional distance and liabilities of foreignness were addressed through this type of
experience-sharing framework. Many of the respondents believed that they are at home
in Nigeria. For instance, CE1 set the record straight with “It is only Chinese people who
know African people very well. Nigerian and Chinese have the same Culture”. Finally, a
Nigerian manager concluded that “these Chinese supporting network do influence most of
Chinese firms to Nigeria”.

4.3. Chinese Technology

The theme was captured within these four dimensions: affordability, availability,
maintainability, and unavoidability considering the views of the majority of respondents
from both stages one and two. For example, in stages one and two, Chinese managers
P4/CD2 claimed that Chinese types of technology are affordable and available “Not only
that they are fast moving products . . . the price is affordable and they are everywhere
in Nigeria . . . investment cost is very low compare to when you have to import heavy
machines from Europe”. Likewise, senior Chinese managers recognized why the products
are available at the lowest price and against the market price. CD1 insinuated that both
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Nigerian and Chinese hugely contributed to the affordability of Chinese technology. “Low
labor cost at home and host countries coupled with great talents to develop the best
products at affordable price advantage”.

One common thing about Chinese technology in Nigeria is that the cost of maintaining
Chinese technology is really low and therefore accepted by users. CD2 established this fact
when stating“It is not easy to find other accessories from other countries in Nigeria . . . .
the reason is that Chinese tech parts are very cheap in Nigeria and they are able to buy
them”. A Chinese manager purposely claimed that they are able to achieve that because
they are in the best position to meet Nigerian business needs, “you know that we are also
from a developing country; we do understand what business environment in developing
countries looks like”. We fully understand what Nigeria needs from us (CB1). Therefore,
CC1 concluded that “Nigerian consumers are faced with many Chinese brands that are
very cheap at a reasonable good quality”.

Chinese types of technology are not just available and affordable; they are meeting
the needs of Nigerian users such as telecommunication companies even though there were
slightly different opinions from some quarters. “The quality may be below what we use to
get from Europe years back but is the right thing to have started during the time of President
Obasanjo’ (CE2)”. A Chinese manager claimed that “We do not believe in substandard
products because Hi-tech technology cannot be compromised at the level we operate”.
Apart from testimonies from Hi-tech companies, a Nigerian manager (CF1) working with
hard resources seeking Chinese firm testified and provided examples of such products
as the China Hono Truck, BZK D45 Dump Truck, Keno tractors, and other heavy-duty
agricultural products by Beijing Zhonghua and Changzhou Dongfeng companies.

The participants claim that the Chinese level of technology was ideal for resource
extractive activities in Nigeria since they do not only meet the need in this market but are
also available and affordable and invariably become unavoidable. These are justifications
for the theme of inclusion as an ownership advantage. It was repeatedly claimed as ‘Chinese
technology’ to differentiate it from other technologies in advanced markets.

4.4. Size and Enormous Resources

Another important firm’s specific advantage that emerged repeatedly from this study
is the size and sufficient resources at the disposal of Chinese resource seeking firms oper-
ating in Nigeria. Evidence from stages one and two show that resources such as skilled
labor, monetary resources, and technology were deployed for investment opportunities
in Nigeria. A Nigerian businessman (P13) made the assertion that “They are not the type
of organizations that wait for foreign government assistance before they realize their ob-
jectives”. In stage two, a senior Chinese manager (CD2) provided the opinion that “The
money they possess without considering what they get from my government to transact
business for them is enough to take over business in Africa”.

Resources seeking Chinese firms are known to be large because of their antecedent
and capabilities in all business areas in Africa. For example, a Chinese manager in Nigeria
confirmed that “Chinese firms in Nigeria such as ZTE, Huawei, SINOPEC, and CNOCC
are big companies and are as big as other firms from other countries” (CD2). They become
bigger in Nigeria due to their formation and structure. According to participant CF1, he
claimed that “The first company my Grandfather established when he came to Nigeria was
known a (large Chinese Company) . . . he brought (three other large Chinese. companies to
Nigeria) . . . from Enamel wares, we moved into metals, plastic, glass, wastepipes, fibre
weaving, iron, mining and steel” (CF1). Another Chinese Manager (CA1) confirmed the
above statement “My company has not metamorphosed into any group like Lee Group,
Wempco Group and other Chinese conglomerations . . . but still in the process of becoming
a big Chinese firms in Nigeria”.

171



Sustainability 2022, 14, 8345

The size of their resources positions the Chinese firms to be recognized in Nigeria and
other developing nations. Their ownership structure influences the nature and composition
of each group of companies. The formation provides the opportunity to demonstrate their
intention to work in different mining companies. It also reveals a unique capability that
differentiates them with an added advantage from both local and foreign competitors.

4.5. Supporting Infrastructures

There were general indications from stages one and two that supporting infrastruc-
tures are inadequate for resources seeking Chinese firms to achieve their goals. It was
reputedly mentioned by Chinese and Nigerian managers (CE1/CD1) that “Nigeria cannot
be compared to China in term of infrastructures facilities but its government is trying to
provide the basic ones” and “Nigeria is not having the best infrastructures now but they are
still enough for Chinese companies to invest in Nigeria”. In stage one, P1 and P6 supported
CE1’s assertion of what needs to be resolved in the provision of unavailable facilities in
Nigeria before achieving their goals because of the poor state of infrastructures in Nigeria.
“Chinese firms have started investing in infrastructures by bring in technology aim for
infrastructures development . . . Huge amount of resources was deplored into Nigeria to
provide supporting infrastructures and engagement in providing facilities that will aid
development to Nigeria”.

Inadequate infrastructures pose complications in operating business in Nigeria. A
Chinese manager rhetorically complained about the poor condition of Nigerian roads.
“Nigerians roads have caused us so much when our Lorries involved in series of acci-
dents...we have to cover so many distances on road since there are limited numbers of
airport base in Nigeria” (CD2). In the same manner, another manager from China operating
in Nigeria said to CC1 “Nigerian business men cry every day because of epileptic nature
of power in the country; we do not complain. Instead we decided to generate power
more than what we need. We give out to the nearby communities” a statement supported
by a Nigerian manager CF1. Some of the firms from China knew that they needed to
provide basic infrastructures before they can get what they want such as natural resources
(CC1/CF1).

To resolve the inadequacies, Chinese resource seeking firms entered into an agreement
with the Nigerian Government according to CC1. “Nigerian Government allowed these
firms to create their own infrastructures . . . to build, operate and transfer (BOT) at later
date”. In summary, the lack of quality supporting infrastructures in Nigeria should have
discouraged Chinese firms from investing in the solid mineral sector as inadequacies had
caused the majority of Chinese firms to lose properties, time, and lives. However, the
decision or agreement to join forces with the Nigerian government in order to improve the
standard of supporting facilities that will provide access to natural resources in Nigeria
creates a sort of advantage for Chinese resources seeking Chinese firms.

4.6. Findings: Similarities and Differences

From Table 5 below, the findings confirm that there were similarities and differences
in Dunning’s lists of Ownership advantages and resources seeking Chinese MNCs. The
literature review and exploratory study showed that capital/size and enormous resources
are similar in nature compared to government relationships, support networks, and sup-
porting infrastructures are features specific to Chinese MNCs. In the final stage, access to
markets, complementary assets, and size and negotiating strengths are not specific features
of Chinese MNCs.

Table 5. Similarities and Differences Identification in Research Stages.

Types Literature Review Exploratory Study Case Study

Similarities
Capital/Size and Monetary

Resources; Technology
Size and Enormous Resources;

Chinese Technology
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Table 5. Cont.

Types Literature Review Exploratory Study Case Study

Differences

Chinese MNCs
Government Relationship;

Sales Channel Power;
Supporting Network

Government Relationship;
Supporting Network;

Supporting Infrastructures

Government Relationship;
Supporting Network; Size and
Enormous Resources; Chinese

Technology;
Supporting Infrastructures

Developed
Market MNCs

Complementary Assets; Size
and Negotiating Strengths;

Access to Markets

Complementary Assets; Size
and Negotiating Strengths;

Access to Markets

Complementary Assets; Size
and Negotiating Strengths;

Access to Markets

5. Discussion

This finding provides empirical confirmation that Chinese government-firm rela-
tions manifested under the soft provisions from the parent body. For instance, financial
support [21,57,58] preferential treatments [24], and management autonomy [59–61] pro-
vided resources seeking Chinese firms’ additional advantages over their competitors in
an emerging market. It was noted that the relationship between Chinese firms and their
government is the core of China’s economic reform [23]. This was due to long years of
ownership structure between them, a strategic tool to achieve political and economic gains.
On this ground, a series of policy tools and state-owned financial institutions were used
to financially support Chinese firms [24]. Financial support, management autonomy, and
preferential treatment are vividly reflected in resources seeking Chinese firms’ performance
in Nigeria.

The research further expanded the values associated with foreign supporting networks
by Chinese firms operating outside their domain to demonstrate the development of core
competence in relational/supporting networks termed Guanxi is an important form of
Chinese firms’ specific advantages [19,23,29]. The research confirmed that the institution
distance and liabilities of the foreignness phenomenon were addressed by the role of
business networking because Chinese firms earn support through the linking of individuals
and institutions in a knowledge and experience sharing type of framework [30]. The
support of the Chinese network is a cultural phenomenon in China. It is seen as a system of
social networks and influential relationships in Chinese society and it plays some important
roles such as business relationship development and supporting the growth of firms’
operations both home and abroad. The research confirmed that Chinese firms are widely
known to engage in extensive networking in search of opportunities and performance [7,32].

The research also found that availability [47], affordability [45,46,62], and the maintain-
ability of Chinese technology in the emerging market make their substandard technology
relevant. Chinese substandard technologies in this regard are a case of relative or compara-
tive advantage for Chinese multinationals operating in emerging markets [41]. The firm’s
level of technology may not be adequate to compete favorably with their Western counter-
parts, but it gives them unique leverage in developing countries. Chinese technology is
what developing countries need because of its cost advantage. The spare parts are readily
available [41], unsophisticated [42,43] and less expensive [44–46].

Enormous resources such as skilled labor, monetary resources, technology, and suitable
investment opportunities [63] are important features of Chinese firms [11]. The research
found that the Chinese government used its control power over state-owned financial
institutions to provide resources seeking Chinese firms’ adequate sources of financial re-
sources. Examples of preferential financial arrangements are financial aids, profit retention,
low-interest financing, favorable exchange rate, and reduced taxation [27]. Other special
financing channels are state allocation, state-owned national banks, and national govern-
ment financial sources for the international market. From these indications, without the
Chinese government’s implicit and explicit control over these firms, the financial structures
would not have been erected. Therefore, the ownership structure gives Chinese firms the
advantage of access to a large pool of capital [37]. It was rightly indicated that financial sup-
port in the form of state allocation and low-interest loans from State-owned banks makes
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these Chinese firms super-rich to the extent that they do not wait for foreign government
assistance before they realize their objectives of accessing natural resources in Nigeria.

Availability or improved supporting infrastructures such as power, water, transporta-
tion, telecommunications, and technology are critical for foreign direct investment into
developing markets [4,64–68]. The research found that resources seeking Chinese firms
made the inadequate resources adequate because inadequate infrastructures pose some
form of complications in operating business in Nigeria. They also demonstrated their
support to the Nigerian government to improve the existing facilities.

Resources seeking Chinese firms recognize the importance of quality supporting
infrastructures; they entered into agreements to upgrade basic infrastructural facilities
to facilitate their investments and also reduce the cost of operations. In reality, the lack
of quality supporting infrastructures in Nigeria should have discouraged Chinese firms
from operating in the solid mineral sector as most of the literature suggested, but the
decision or agreement by resources seeking Chinese firms to join forces with the Nigerian
government in order to improve the standard of supporting facilities was not confirmed
from any literature. This effort to make the supporting infrastructures available at a better
state categorized this element as resources seeking Chinese firm ownership advantage

Basically, the paper reaffirmed the importance of the international business theory
of eclectic paradigm by looking into the activities of Chinese resources seeking firms in
emerging markets. A total of five ownership advantages emerged that have been con-
sidered before, with a few factors that are somehow similar contextually but different
when operationalized. These were the use of Government-firm relationships, Supporting
networks, and Chinese Technology. Size and monetary resources and Supporting infras-
tructures factors are contributions to OLI theory by John Dunning within the emerging
market context.

6. Implication for Theory, Policy and Practice

The literature review implies that prior research can provide a framework for new
research and the perceptions of experts and international business executives are essential
to explore and refine new concepts and constructs to understand the activities of resources
seeking firms in Nigeria. An exploratory research study also would not have been enough
for a theory-building study of this nature, but a two-stage research method provided the
window to understand the reality that old theories are inadequate to make new MNCs
sustainable in today’s global markets.

A new approach of this nature also has implications for policymakers in emerging
markets, and international business and marketing practitioners. The Chinese government
can align with the Nigerian or other governments in emerging markets to further strengthen
their bilateral relationship with elements that make resources seeking firms use these
ownership advantages. The Nigerian government and other policymakers in emerging
markets, provide incentives that will make MNCs invest in their market considering the
dynamic nature of their environment.

One important piece of information to managers is that the research provides holistic
or different business or marketing opportunities to resources seeking firms. They have
to examine their specific advantages before internalizing them in emerging markets with
abundant natural resources. Strong ownership advantages are the most important tools
for resources seekers in emerging markets. It helps them to efficiently use the funding and
resources at their disposal to gain a competitive advantage and aspire to achieve growth
and sustainability.

7. Limitation and Direction for Further Studies

Despite the robustness of the qualitative analysis, this study has some noteworthy
limitations. Qualitative research is rare in international business and the dominance
of quantitative research is a limitation to the adoption of this research. There is also a
limitation to the extent to which the findings can be generalized to the wider population.
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Nonetheless, previous knowledge and ways of doing research may not be adequate to
shed light on the activities of emerging multinationals operating in emerging markets.
Qualitative research is a uniquely suited tool to identify and understand new phenomena
that are rising rapidly within the research context. The research is also not aimed at testing
pre-defined hypotheses. The research in this area is not exhaustive and there are promising
avenues for future studies. Exploratory studies on the strategic motives of resources seeking
Chinese multinationals as well as the outcome of internalizing the ownership advantages
in other developing markets are further areas of study.

8. Conclusions

A total of five resources seeking Chinese firms’ ownership advantages emerged from
this present research. The analysis of each of the constructs demonstrated the importance
of revisiting ownership advantages as demonstrated by John Dunning. The evidence
from data collected and examined showed that Chinese technology, supporting network,
size, monetary resources, government-firm relationship, and supporting infrastructures
are specific attributes of Chinese firms seeking resources in an emerging market. The
findings confirm that there were similarities and differences in Dunning’s lists of Ownership
advantages of capital, technology, access to markets, complementary assets and size, and
negotiating strengths. These specific advantages enable the resources seeking firm to
survive the business terrains in emerging and developing markets.
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Abstract: Corporate innovation has become the main driving force for the long-term development
of enterprises, but the characteristics of high risk, long cycle, and high capital demand of corporate
innovation activities expose enterprises to high financial rejection. Financial technology, formed by
combining digital technology with traditional financial services, is gradually changing the financial
service model and providing new ideas for corporate investment and financing. In this study,
using the data of non-financial and non-real estate listed companies in Shanghai and Shenzhen
markets, A-shares from 2015 to 2020, we examine the effect of financial technology on corporate
innovation through a fixed-effects model and investigate the influence of corporate characteristics on
the relationship between financial technology and innovation through a moderating-effects model.
The results show that financial technology enhances the ability to serve real enterprises by reshaping
financial services, which in turn effectively drives an increase in corporate innovation, and the
mechanism is conditionally heterogeneous. In addition, the moderating effect of the firm’s nature
is found to be more significant in non-state-owned firms, high-technology firms, and firms in the
growth and maturity stages by life cycle. The policy implications of this study are to continuously
promote theoretical research, to guide the development of fintech, and to improve the construction of
financial technology infrastructure. Additionally, to deepen the integration of financial technology
with real enterprises and establish differentiated financial technology support tools, so as to improve
the precision of promoting enterprise innovation.

Keywords: financial technology; corporate innovation; state-owned enterprises; high-tech enterprises;
life cycle

1. Introduction

The endogenous driving effect of technological progress [1] argues that corporations
can break the restriction of diminishing marginal benefits by improving their technological
innovation ability. Technological innovation can effectively improve the production effi-
ciency of enterprises by improving the three labor force factors, and it can also form a new
innovative industry by relying on science and technology.

In recent years, science and technology globally have been developing rapidly and
new breakthroughs have been made in key areas. Major economies around the world are
accelerating the deployment of innovation development strategies, increasing innovation
and R&D expenditures, and intensifying competition in the field of innovation [2]. As
an important part of the innovation system, the increase in corporate innovation strongly
supports the operation of the national innovation system and drives the global technological
progress. Although the global spread of the epidemic has negatively impacted a large
number of business operations, the overall level of corporate innovation continues to rise,
and the number of patents and research investments continue to increase. Enterprises have
become the most dynamic sector for global innovation development [3,4].
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In China, corporate technological innovation mainly refers to the R&D, technological
transformation, technology introduction, and technology promotion activities of enter-
prises, and the evaluation of corporate technological innovation includes two aspects:
technological innovation activities and innovation output capacity; the former is mainly
measured by the financial investment of enterprises in various aspects of technological
innovation activities, and the latter is mainly measured by the number of corporate patents,
which is the most direct and important index to evaluate the technological innovation
capacity of enterprises [5]. By 2020, China’s total research and development (R&D) in-
vestment exceeded CNY 2.4 trillion, an increase of CNY 224.95 billion or 10.2% over 2019;
however, owing to the influence of the COVID-19 outbreak and other factors, the growth
rate fell by 2.3% from 2019. The intensity of R&D expenditure (R&D expenditure as a
share of GDP) reached 2.40%, an increase of 0.16 percentage points from 2019, a new high
over the past 11 years. This indicates that China attaches more importance to the need for
independent innovation [6]. By the end of 2020, China’s participating R&D personnel had
reached 7.5 million, and the total number of enterprises involved in R&D and innovation
activities was 379,409, with a total of 346,491 domestic enterprises. Domestic firms are
major players in R&D and innovation activities, accounting for 91.32% of the total num-
ber of innovative firms, with a share of over 90%, thus reflecting the strong innovation
dynamics and willingness of Chinese firms [7]. In 2020, China’s total R&D spending was
approximately 54% of that of the United States and 2.1 times that of Japan, ranking second
in the world.

In recent years, China’s technological innovation achievements have grown rapidly,
albeit “large quantity but low quality” and “strategic catering” characteristics exist in
Chinese corporate technological innovation, which leads to the “low-end locking” dilemma
of corporate innovation in the global technology chain [8]. From a financial perspective, the
reasons for these are the adverse selection and moral hazard problems that are induced by
the essential characteristics of innovation projects, such as high sunk costs, high uncertainty,
long cycle time, and information asymmetry [9], which expose firms’ innovation activities
to serious external financing challenges and high internal financial risks [10,11]. Then, how
to further strengthen the willingness and ability to promote technological innovation of
individual micro enterprises in the market and crack the financing dilemma of enterprise
innovation becomes an important issue.

Financial technology is a new financial services business model formed by the transfor-
mation of modern scientific and technological achievements to innovate the business model
and business processes of financial products [12,13], which has great potential in terms
of financial services industry profits, regulators’ earnings, and consumers’ welfare [14].
In recent years, with the development of advanced technologies such as big data, cloud
computing, and blockchain, the emergence of “finance + technology” (fintech) has provided
new ideas for corporate financing [15]. By integrating the abovementioned technological
means and combining the business concept of sharing economy, fintech has developed
two terminal application models, namely, fintech crowdfunding financing and financial
technology lending financing, which present several advantages, such as wide funding
channels, full range of financing, and high service quality [16–18], which have a profound
impact on alleviating financing constraints and enhancing enterprises’ financial stability.
Financial technology can enable financial institutions to enhance information identification
and screening of enterprises, provide financial support to enterprises with innovative
potential, avoid financial mismatches, and improve the efficiency of credit fund usage.
Moreover, a digital financial system can provide investors with more information about the
current market conditions and industry prospects of investment projects, reducing the cost
of information identification for investors and enhancing their willingness to invest [11,13].
As a new product formed by the way of traditional finance and technology enablement,
digital finance supported by financial technology can effectively reduce financing costs,
lower the financial risks of enterprises, and provide a sustainable and stable economic
foundation for technological innovation of micro enterprises by continuously optimizing
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financial services, breaking down information barriers, and providing personalized prod-
ucts [19]. Digital finance supported by financial technology, as a new product formed by
traditional finance through a technology-enabled approach, has a significant impact on the
technological innovation of micro enterprises. The development of China’s fintech industry
started late. However, with its rapid development speed, China’s financial technology
development level has been ranked among the top in the world. According to the “2020
Global financial technology Index Report” published by Findexable, China ranks 21st in the
world in overall financial technology strength, while the ranking of companies engaged in
financial services as Internet companies shows that Chinese financial technology companies
are ranked first in the world in terms of overall strength, with Ant Financial, Jingdong
Digital, and Du Xiaoman Financial ranking 1st, 3rd, and 6th, respectively [20,21]. In view
of China’s leading position in the world’s financial technology development scale and tech-
nology practice, under the general trend of the rapid development of big data, blockchain,
artificial intelligence, and other technologies, an in-depth study on financial technology-
driven corporate innovation has strong practical value and inspiring significance from a
multidisciplinary-cum-intersectional research perspective.

Based on an analysis of the literature and real-world context, we construct a research
sample with the data of non-financial non-real estate firms listed in A-shares in China’s
Shanghai and Shenzhen markets from 2015 to 2020, to empirically examine the driving role
and structural differences of financial technology on corporate innovation. The results show
that financial technology can effectively drive corporate innovation and has a stronger
promotion effect on substantive innovation than non-substantive innovation. The study
further explores the impact of financial technology on innovation of firms with different
attributes and in different life cycles through the moderating effect model test, and finds
that the nature of firms has a moderating effect in the above impact relationship, and the
promotion effect of financial technology on firm innovation is more significant in non-SOEs,
high-technology firms, and firms in the growth and maturity stages.

The possible marginal contributions of this study are as follows: first, the driving
effect of financial technology on corporate innovation is empirically tested to reveal the
differential impact of financial technology on different levels of corporate innovation.
Second, the role of the firm’s nature, such as ownership attributes, nature of technology,
and stage of life cycle involved, in the relationship between financial technology and
firm technological innovation is tested in economic practice. The heterogeneous effects
of financial technology on corporate innovation performance are investigated along the
lines of information economics theory, credit rationing theory, financial exclusion theory,
technological innovation theory, and agency theory.

2. Theoretical Background and Hypotheses

2.1. Financial Technology and Corporate Innovation

Schumpeter [22] proposed a technological innovation theory wherein the optimal
reorganization of production factors and conditions was first outlined as innovation and
asserted that financial variables could affect economic growth by influencing corporate
innovation. Later, Domar [23], Solow [24], and Hicks [25] further refined and developed
the theory of economic growth, and they all concluded that the development of financial
markets had a positive relationship with corporate technological innovation. The new
growth theory of financial markets’ influence on corporate innovation points out that the
more mature the financial market development, the lower the possibility of moral hazard
in enterprise financing, the smaller the external financing constraints faced by enterprises,
and, consequently, the higher the level of firm technological innovation [26–28]. Originally
proposed by Bettinger [29], financial technology means “combining the expertise of banks
with modern management technology and computers”, representing the fusion of finance
and technology. The most evident feature that distinguishes it from traditional finance is
“technologization”, and the financial services it provides combine several emerging tech-
nologies, such as artificial intelligence, big data, blockchain, and cloud computing [10,12],
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which can significantly reduce the transaction costs of financial services, break the time and
space limitations, make information transparent and networked, and effectively alleviate
the information asymmetry problem [30]. However, at the same time, the new business
form of financial technology has broken through traditional financial regulatory boundaries,
increased the difficulty of regulation, and, to some extent, expanded financial risks. Fintech
can provide diversified financing methods for enterprises, which can solve the problem of
difficult and expensive financing by widening financing channels and accelerating capital
flow, as well as effective financial support for enterprises to achieve technological upgrades.
It can also enhance the risk tolerance of enterprises, encourage them to invest more effec-
tively in high-risk and high-return projects, and improve their investment efficiency [31].
Finance is a core part of the micro-subject of technological innovation environment, and
effective financial supply directly affects the development of technological innovation
activities [32]. Based on information asymmetry theory and financial exclusion theory,
financial technology uses information technology, such as big data, cloud computing, and
artificial intelligence, to improve the problems of high risk premiums and high operating
costs of traditional finance due to information asymmetry [14,30,33], provide stable tech-
nical support for finance to expand its services, reduce financial exclusion of innovative
enterprises, and increase their availability of funds [34]. Based on the abovementioned
analysis, this study proposes the following hypothesis:

Hypothesis 1 (H1). Fintech can effectively improve corporate innovation performance.

2.2. The Moderating Effect of Corporate Nature

Some structural mismatch problems exist in the traditional financial structure in eco-
nomic activities, as mainly reflected in several aspects, including the nature of enterprise
ownership, enterprise technology field, and enterprise life cycle. In the afore-stated anal-
ysis, financial technology can effectively promote corporate innovation activities, but its
ability to effectively correct the target deviation problem existing in traditional finance and
thus improve corporate innovation capacity deserves in-depth investigation. To further
decompose the structural differences of enterprises, it is necessary to distinguish enterprises
according to their individual characteristics. Many studies have also established that these
natures are the main factors that influence corporate innovation activities [35–37].

2.2.1. Nature of Enterprise Ownership

The research on financial development, based on agency theory and the monitoring
cost perspective, indicates that financial development is conducive to corporate inno-
vation [31]. In the same financial environment, there may be differences in enterprise
behavioral preferences and the performances of innovation output, and differences in
enterprise ownership may affect the relationship between financial technology investment
and innovation. State-owned enterprises (SOEs) have better economic strength and income,
and they have national credit as support. Compared with non-SOEs, financial institutions
can easily obtain financial support from financial institutions [38]. Moreover, SOEs assume
more social responsibilities and undertake major issues of the national economy and peo-
ple’s livelihoods, and their innovation activities are more inclined toward the main areas
of the country. According to agency theory, SOE operators are more interested in their
economic or political goals [39], which leads to their preference for projects with short
return cycles and reflected performance, while less attention is paid to innovative projects
with long return cycles and high risks; their willingness to innovate and financial exclusion
is also lower. In contrast, non-SOEs face greater financial exclusion in economic activities
and are more active in innovation activities, where the rise of fintech has a greater impact.
Based on the abovementioned analysis, this study proposes the following hypothesis:

Hypothesis 2 (H2). Fintech plays a smaller role in promoting corporate innovation performance
in SOEs than in non-SOEs.
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2.2.2. Nature of Enterprise Technology

The classification of firms into high-tech and non-high-tech firms when studying their
innovation activities allows for a more accurate analysis of their influence mechanisms.
The nature of enterprise technology is highly related to the development of innovation
activities. The innovation of the high-tech industry is higher, the enterprise itself has a
good foundation for innovation, and innovation activities are the main driving force to
support the development of enterprises. Compared with non-high-tech enterprises, high-
tech enterprises pay more attention to technological development and inherent innovation
drive, while innovation itself is characterized by high uncertainty, high risk, and a long
cycle, which require long-term sustainable financial support for high-tech enterprises, and
the development of fintech can provide more convenient and low-cost financial support
for high-tech enterprises. Aghion et al. [40] believe that venture capital institutions would
help firms to solve the financing dilemma faced by technological innovation, thus pro-
moting their growth. Han and Gu [41] empirically tested a panel model of data from
high-technology industries by measuring the efficiency of innovation in different regions
and show that fintech improves the efficiency of technological innovation. Canepa and
Stoneman [42] point out that the technological innovation output of high-tech enterprises
is more influenced by financial factors than in other industries, as well as the development
of local banks [43]. Technological innovation theory considers financial variables as an
important component of corporate innovation, and credit support is necessary for the devel-
opment of corporate innovation [22]. In addition, the demand for innovation and the need
for stable credit support is higher in high-technology firms than in non-high-technology
firms, and the development of financial technology can meet this demand. Based on the
above analysis, the following hypothesis is proposed:

Hypothesis 3 (H3). Fintech plays a stronger role in promoting high-tech innovation performance
than non-high-tech enterprises.

2.2.3. Enterprise Life Cycle

It is difficult to obtain effective financing in the financial market, as it is an activity
with both high risk and positive externality. This financing dilemma is more centrally
reflected in some specific periods of the enterprise. Based on enterprise life cycle theory,
the enterprise can be regarded as an organization with a life state; that is, the enterprise
is bound to go through the development stage from germination, growth, and maturity
to decline [44]. According to enterprise life cycle theory, in different stages of the life
cycle, there are significant differences in various aspects of cash flow, financing constraints,
and R&D innovation needs [45,46], and firms at different life cycle stages reflect different
characteristics in terms of corporate governance, operations, and finance; thus, firms need
to choose varying problem-solving approaches and strategies [47]. When enterprises are in
different life cycle stages, the impact of fintech on corporate technological innovation may
differ. From the perspective of financing demand and corporate innovation willingness and
ability, firms in the growth and maturity stages have stronger willingness and potential
to innovate and greater financing demand than firms in the decline stage, but firms in the
decline stage have lower expansionary demand, less subjective motivation to innovate, as
well as a better operating system and relatively lower external financing demand [48]. Based
on financial exclusion and life cycle theory, financial institutions will reduce their support
to declining stage firms, and effective financial support can have a great contribution
to the development of corporate innovation for growth stage and mature stage firms
with high innovation demand. Based on the above discussion, limiting the study of the
relationship between fintech and technological innovation to the same cross-sectional time
characteristics will result in biased research findings and blunted policy orientation. In
view of this, drawing on Ling et al. [35] and Caggese [49], this study introduces a “life
cycle” variable into the discussion of fintech promoting corporate innovation and proposes
the following hypothesis:
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Hypothesis 4 (H4). Compared with companies in decline periods, fintech plays a stronger role in
promoting corporate innovation performance in the growth and maturity periods.

Figure 1 shows the model of this study.

Figure 1. The Study Model.

3. Research Methods

3.1. Data and Samples

We constructed a panel dataset of 17,447 firm years from 2015 to 2020 using non-
financial and non-real estate companies listed in Shanghai and Shenzhen as the research
object. The enterprise-related data were obtained from the China Stock Market & Account-
ing Research (CSMAR) database. Enterprise patent data were obtained from the Chinese
Research Data Services and Wind databases. The fintech proxy variable digital financial
index was obtained from the Peking University Digital Inclusive Finance Index 2011–2020.
To ensure the reliability of the research data, drawing on previous literature data processing,
this study adopts the following data: (1) financial and real estate companies are excluded
from the sample; (2) companies with ST, ST*, and PT during the study period were excluded;
(3) variables in the data (excluding dummy variables) were winsorized to reduce the impact
of outlier fluctuations; (4) samples with missing values were excluded; and (5) continuous
variables were logarithmized to mitigate the interference of heteroskedasticity.

3.2. Definition and Measurement of Variables

3.2.1. The Explained Variable

The explanatory variable is firm innovation (Pat). Corporate innovation performance
is generally represented by corporate R&D investment, share of intangible assets, and
number of patent applications in the current year in previous studies [50,51]. However,
due to the essential characteristics of long innovation activity cycles, high uncertainty,
and the influence of data disclosure systems, enterprises have certain limitations as proxy
variables of innovation performance [52]. Based on this, this study draws on Ling et al. [35]
and Zhao et al. [53] to use patent innovation output data as a proxy variable to measure
firms’ technological innovation performance. We divide the number of enterprise patents
into three levels according to the available enterprise patent application data: (1) the total
number of patent applications by enterprise in the current period (Patent); (2) the number
of invention patent applications by enterprise in the current period (Pati), to indicate the
substantive technological innovation output performance of enterprises; and (3) the total
number of utility model patent applications and design patent applications by enterprise
in the current period (Patud), which is mainly the number of low-end patent applications,
indicating the non-substantial innovation output of enterprises. The group of enterprise
innovation variables, denoted by Pat, includes three measurement dimension indicators,
Patent, Pati, and Patud. Due to the large variation in the degree of innovation among firms,
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they were normalized (LnPatent, LnPati, and LnPatud), and the measurements are shown in
Table 1.

Table 1. Combination of the cash flow characteristics of companies in different life cycle periods.

Life Cycle
Net Cash Flow

from Operations
Net Cash Flow

from Investments
Net Cash Flow
from Financing

Growth period Start-up − − +
Growth + − +

Maturity period Maturity + − −

Recession
period

Decline − − −

Decline + + +
Decline + + −

Elimination − + +
Elimination − + −

Note: When cash flows from financing are 0, depending on the characteristics of cash flows from operations
and investments, they are included in the maturity, elimination, and decline periods. When the investment cash
flow is 0, depending on the characteristics of operating and financing cash flows, the maturity, elimination, and
recession periods are included.

3.2.2. The Explanatory Variable

The core explanatory variable is the fintech index (Fintech). This study draws on the
variable design of Deng et al. [54], Liu et al. [55], and others to use the digital financial
inclusion index as a proxy variable for Fintech.

3.2.3. The Moderating Variables

Different corporate natures have significant differences in various aspects of their busi-
ness objectives, innovation areas, and capital needs. Drawing on the studies of Caggese [49],
Guo et al. [56], and DeAngelo et al. [57], we selected here the natures of corporate ownership
and technology, as well as the corporate life cycle as moderating variables.

The Nature of Corporate Ownership

Soe, the nature of enterprise ownership, is classified according to the nature of enter-
prise equity in the CSMAR database. A dummy variable is used, and it takes a value of 1
when the enterprise is state-owned; otherwise, it is 0.

The Nature of Enterprise Technology

The definition of “high technology industry”, first proposed by the Organization for
Economic Cooperation and Development to make high-technology industry research inter-
nationally comparable, is divided into six industries: aerospace manufacturing, pharma-
ceutical manufacturing, computer and office equipment manufacturing, electrical machin-
ery manufacturing, scientific instruments and instruments manufacturing, and electronic
and communication equipment manufacturing. To accurately reflect the development of
high-tech industries and improve the statistical system of high-tech industries, China has
released the “Classification of High-tech Industries (Manufacturing) (2017)”, and added
the information on chemical manufacturing industry to the “China High-tech Industries
Statistical Yearbook.” Meanwhile, the proportion of the tertiary industry in the national
economy is gradually increasing, and several high-tech service industries, such as electronic
information and professional and technical services, have developed rapidly in recent years,
which has significantly altered the production and lifestyle of enterprises and residents.
According to the “Classification of High-Technology Industries (Service Industry) (2018)”
by the State Council of China, high-tech service industry is a collection of service activities
using high-tech means for society, including information services, e-commerce services,
inspection and testing services, high-tech services of professional and technical service
industry, R&D and design services, science and technology achievement transformation
services, intellectual property and related legal services, environmental monitoring and
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governance services and other high-tech services, and so on, in nine categories. This study
draws on the treatment method of Lin et al. [58] on high-tech industry classification, and
corresponding to the “Industry Classification Guidelines of Listed Companies (2012 Revi-
sion)”, a total of 13 industries were selected as high-tech industries, with a value of 1, while
other industries have a value of 0.

Enterprise Life Cycle

In the literature, with Chinese listed companies as the research sample, considering the
strict requirements of the listing terms on enterprise profitability and establishment period,
scholars generally believe that the sampled companies have passed the start-up period; thus,
only the three divided stages of growth, maturity, and decline are retained. The academic
circle has different definition standards regarding enterprise life cycle, but overall, they
can be divided into the following three categories: single variable analysis, comprehensive
financial index, and cash flow model methods. The cash flow method is more practical and
exogenous than the single variable analysis and the financial composite index methods,
and cash flow reflects the core vitality of the enterprise, which can comprehensively reflect
the level of resource allocation, the strength to cope with risks, and the difference in the
operating status of the enterprise in different growth stages [45]. This study adopts the cash
flow-based classification method proposed by Dickinson [44] to judge the symbol of the
life cycle proxy variable (Lifecycle) of the sample companies according to the requirements
of Chinese listed companies (the specific results are detailed in Table 1). The start-up and
growth periods are categorized as the growth period of the firm, and both the decline and
elimination periods are categorized as the decline period of the firm. As the demand for
external capital is higher in the growth and maturity periods than in the recession period,
the demand for productivity improvement and increased innovation capacity is also higher
in the growth and maturity periods than in the decline period. Therefore, the impact of
fintech development on firms in the growth and maturity periods is significantly different
from the impact on firms in decline. Based on the findings of Akcigit and Kerr [59], Chiang
et al. [60], and Caggese [49] for fintech, digital finance, and the differences in firms’ demand
for external funding in different life cycles, dummy variables were set. The value is 1 for
firms in the growth and maturity stages, and 0 for firms in the decline stage.

3.2.4. Control Variables

According to the relevant literature, this study has added a series of variables that can
influence corporate innovation [61,62]. The variables include enterprise size (Size), year of
enterprise (Age), asset-liability ratio (Lev), equity concentration (SD), net profit growth rate
(PG), capital intensity (CD), and enterprise growth capacity (Growth). Owing to the large
differences in enterprise technological innovation level between the different industries,
we introduce the industry effect (Industry), a dummy variable that takes a value of 1 if
the enterprise belongs to this industry and 0 otherwise. With the change in the macro
environment and policy, the level of technological innovation may have a large difference
in each year; therefore, we introduce the year effect (Year) to set a dummy variable; if the
company is in the year, the value is 1, otherwise it is 0. Table 2 shows he variable names
and definition of this study.
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Table 2. Variable Names and Definition.

Variable Symbol Name Definition

Explained variable

Lnpatent
Total number of enterprise

patents
Ln (Total number of enterprise patents in the

current period + 1)

Lnpati
Substantial innovation

performance
Ln (Total number of invention patents of

enterprise in the current period + 1)

Lnpatud
Non-substantial innovation

performance

Ln (Current period number of utility model
patent applications + number of design patent

applications + 1)

Explanatory variable Fintech Digital finance index
The Digital Inclusive Finance Index of Peking
University Digital Financial Research Center,

2011–2020

Moderating variable

Soe
Equity nature of the

enterprise
1 = State-owned enterprise,

and 0 = non-State-owned enterprise

Tech
Technical nature of the

enterprise
1 = High-tech enterprise

0 = Non-high-tech enterprise

Life Enterprise life cycle Cash flow mode method to measure it

Controlled variable

Growth
Enterprise growth ability

(%)
Main business income of this period/previous

main business income of this period-1

Age
The year of the
establishment

(Study year—Establishment year) + 1

Lev Asset–liability ratio Total liabilities/Total assets

SD Equity concentration
The largest shareholder holds the shareholding

proportion

Size Total assets scale
Natural log of (millions of total assets disclosed

in financial statements)

PG Net profit growth rate
(Current net profit-net profit of the previous

period)/previous net profit of × 100%

CD Capital intensity The ratio of total assets to operating income

3.3. Model Design

3.3.1. Benchmark Model

To analyze the impact of fintech on corporate innovation, based on the previous
theoretical analysis and research hypotheses as well as with reference to the research of
Makosa et al. [63], this study sets the following panel econometric model:

LnPatit = α0 + α1Fintech−1 + ΣControlit + μi + γt + εit (1)

In the regression, Equation (1), subscripts i and t indicate the individual enterprise
and year, respectively. The explained variable is the corporate innovation performance
(Pat) of the enterprise; in the variable group Pat, three variables are included: overall
innovation by enterprise (Patent), substantial innovation by enterprise (Pati), and non-
substantial innovation by enterprise (Patud). The core explanatory variable is Fintech. To
avoid endogeneity and reverse causality problems and to consider the lagged effect of
Fintech on innovation activities, this study treats Fintech with a one-period lag (Fintech−1)).
Control indicates a series of control variables that affect corporate innovation. In addition,
to reduce the impact of individual heterogeneity and year characteristics on corporate
innovation performance, this study considers industry fixed effects μi and year fixed effects
γt, in addition to individual effects, to eliminate the effects of time-invariant corporate
characteristics and time-invariant macroeconomic environment. ε is the model’s random
error term.
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3.3.2. Moderation Effect Model

To further verify the influence mechanism of heterogeneous enterprise nature on the
role of fintech in promoting corporate innovation, the interaction term of enterprise nature
variables and fintech was added to the benchmark regression model [55]. The following
model was constructed:

LnPatit = β0+β1Fintech−1+β2Soe + ΣControlit+μi+γt +εit (2)

LnPatit= β0+β1Fintech−1+β2Soe + β3Fintech−1∗Soe

+ΣControlit+μi+γt +εit

(3)

Model (2) indicates that, based on Model (1), the corporate ownership nature variable
Soe is added, and Model (3) represents the interaction term Fintech−1*Soe, with the nature
of the firm’s ownership based on Model (2). Soe takes a value of 1 when the firm is state-
owned and 0 when it is non-state-owned. If the coefficient β3 of the interaction item
(Fintech−1*Soe) in Model (3) is negative and can pass the significance test, Fintech is less
effective in promoting innovation in SOEs than in non-SOEs. Conversely, the role of Fintech
in promoting firm innovation is considered to be stronger in SOEs.

LnPatit= ϕ0+ϕ1Fintech−1+ϕ2Tech + ΣControlit+μi+γt +εit (4)

LnPatit= ϕ0+ϕ1Fintech−1+ϕ2Tech + ϕ3Fintech−1∗Tech

+ΣControlit+μi+γt +εit

(5)

Models (4) and (5) are based on Model (1), with the addition of the technology nature
variable (Tech) and the interaction term (Fintech−1*Tech) between fintech and firm technology
nature, in turn. Tech takes the value of 1 when the sample firm is a high-technology firm and
0 when the sample firm is a non-high-technology firm. If the coefficient ϕ3 of Fintech−1*Tech
in Model (5) is positive and passes the significance test, it indicates that compared to non-
high-tech firms, fintech is a stronger contributor to corporate innovation in high-tech firms.

LnPatit= γ0+γ1Fintech−1+γ2Life + ΣControlit+μi+γt +εit (6)

LnPatit= γ0+γ1Fintech−1+γ2Life + γ3Fintech−1∗Life

+ΣControlit+μi+γt +εit

(7)

Similarly, Models (6) and (7) add the enterprise life cycle variable (Life) and the
interaction term between Fintech and enterprise life cycle (Fintech−1*Life), respectively,
based on Model (1). When Life takes a value of 1, it means that the firm is in the growth and
maturity stages; when Life takes a value of 0, it means that the firm is in the decline stage. If
the coefficient, γ3, of Fintech−1*Life in Model (7) is positive and can pass the significance
test, it means that the greater the contribution of Fintech to the innovation performance of
the firm in the growth and maturity stages relative to the declining-stage firms, and vice
versa, the greater the contribution of Fintech to the innovation of the firm when it is in the
declining stage.

4. Empirical Analysis Results

4.1. Descriptive Statistics and Correlations

Table 3 presents the descriptive statistics. The mean value of the overall innovation
performance index (Lnpatent) is 2.478, the median value is 2.565, the standard deviation
is 1.682, the maximum value is 6.650, and the minimum value is 0. This indicates that
there is a significant difference in the overall level of innovation performance among the
sample firms, and the fact that the median is higher than the mean also reflects to a certain
extent that the level of innovation of the firms is more concentrated in the low-level stage.
There are also significant differences between firms’ substantive innovation (Lnpati) and
firms’ non-substantive innovation (Lnpatud), and the difference between firms’ substantive
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innovation is slightly smaller than that of non-substantive innovation. The mean value of
Fintech is 5.724, with a standard deviation of 0.192, which shows that the level of Fintech
development varies greatly among provinces. For the enterprise nature variables, the
mean value of Soe is 0.318, with a standard deviation of 0.466, the mean value of Tech
is 0.425, with a standard deviation of 0.494, while the mean value of Life is 0.803, with a
standard deviation of 0.398, indicating that there are significant differences in the individual
characteristics of the sample companies. From the descriptive statistical results given above,
the value range of the variables selected in this study is within reason, and there are no
evident outliers or indicators that mainly violate the regression hypothesis, while the
selected samples meet the requirements of the present study.

Table 3. Descriptive statistics.

Variable n Mean p 50 SD Min Max

Lnpatent 17,447 2.478 2.565 1.682 0 6.650
Lnpati 17,447 1.811 1.792 1.493 0 5.969

Lnpatud 17,447 1.850 1.792 1.609 0 5.974
Fintech 17,447 5.724 5.739 0.192 5.325 6.068

Soe 17,447 0.318 0 0.466 0 1
Tech 17,447 0.425 0 0.494 0 1
Life 17,447 0.803 1 0.398 0 1
Size 17,447 8.411 8.251 1.249 6.228 12.29
CD 17,447 2.390 1.916 1.768 0.424 11.42
Lev 17,447 0.404 0.395 0.191 0.062 0.852
SD 17,447 33.67 31.49 14.51 8.540 73.56
PG 17,447 −0.251 0.050 3.557 −22.00 13.27

Growth 17,447 0.173 0.091 0.546 −0.790 3.735
Age 17,447 19.51 19 5.461 8 34

Before testing the impact of fintech on corporate innovation, the correlation among
variables is preliminarily evaluated, judging whether there are multicollinearity problems
and obtaining the Pearson correlation coefficient table (Table 4). In Table 4, the correlation
coefficient of Fintech and the three dimensions of corporate innovation (Lnpatent, Lnpati, and
Lnpatud) are 0.029, 0.031, and 0.0103, respectively, and pass the significance test, which can
initially verify the correctness of the previous hypothesis. From the correlation analysis of
the variables, the correlation coefficients between the variables are all below 0.8, indicating
that the variables are relatively independent and there is no problem of multicollinearity,
which has less influence on the errors arising from the subsequent regression analysis.

4.2. Analysis of the Empirical Results

4.2.1. Fintech and Corporate Innovation

According to the Hausman test results, the p-value is less than 0.05; therefore, this
study chooses a fixed-effects model regression that controls for both year and industry
fixed effects. Table 5 reports the results of the benchmark regression test for fintech and
corporate innovation.

In Columns (1)–(3) of Table 5, the regression coefficients of Fintech−1 are found to
be significantly positive, regardless of the level of technological innovation activities of
enterprises, thereby indicating that the development of Fintech has a significant contri-
bution to the patent innovation performance of enterprises. However, the magnitude
and significance of the coefficient of Fintech (Fintech−1) in Column (3) are slightly lower
than those of the previous two, indicating that the impact of the non-substantive patent
innovation level on Fintech development enterprises is slightly weaker than that of sub-
stantive innovation. Second, the regression coefficients of Fintech−1 on total corporate
innovation and corporate substantive technological innovation in Columns (4)–(6) are 0.435
and 0.502, respectively, both of which are significantly positive at the 1% level, indicating
that the development of fintech can significantly enhance the performance of corporate
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substantive technological innovation. However, the regression coefficients on the level of
corporate non-substantive patent innovation (Lnpatud) regression coefficients are positive
at the 10% level of significance, indicating that the impact of fintech development on firms’
non-substantive innovation is slightly smaller than that of substantive innovation. The
results indicate that the positive contribution of fintech to technological innovation activi-
ties in these three dimensions remains robust. This indicates that the increase in corporate
innovation performance, especially the increase in firms’ substantive creativity, can be
effectively promoted through the development of fintech, thus supporting H1.

Table 4. Correlation matrix.

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 Lnpatent 1

2 Lnpati
0.903

***
1

3 Lnpatud
0.905

***
0.701
***

1

4 Fintech
0.029

***
0.031
***

0.103
***

1

5 SOE
0.027
***

0.052
***

0.036
***

−0.098
***

1

6 Tech
0.114

***
0.174

***
0.009

***
0.054

***
−0.157

***
1

7 Life
0.088

***
0.080

***
0.081
***

−0.067
***

−0.030
***

0.015
**

1

8 Size
0.347
***

0.370
***

0.324
***

0.031
***

0.385
***

−0.205
***

0.101
***

1

9 CD
−0.153

***
−0.129

***
−0.137

***
−0.058

***
0.029

***
0.005

***
−0.099

***
0.018

***
1

10 Lev
0.161
***

0.159
***

0.182
***

−0.012
0.266

***
−0.209

***
0.072

***
0.516

***
−0.097

***
1

11 SD
0.014

***
−0.007

***
0.048

***
−0.032

***
0.230

***
−0.141

***
0.039

***
0.170

***
−0.068

***
0.034

***
1

12 PG
0.047
***

0.042
***

0.044
***

−0.020
***

−0.017
***

0.008
***

0.062
***

0.043
***

−0.080
***

−0.080
***

0.053
***

1

13 Growth
0.063

***
0.057
***

0.068
***

−0.047
***

−0.051
***

0.025
***

0.069
***

0.077
***

−0.099
***

0.062
***

0.001
***

0.219
***

1

14 Age
−0.077

***
−0.043

***
−0.081

***
0.161
***

0.244
***

−0.127
***

−0.074
***

0.153
***

0.023
***

0.134
***

−0.051
***

−0.025
***

−0.038
***

1

Note: n = 17,447; *** p < 0.01, ** p < 0.05.

4.2.2. The Moderating Effect of Corporate Nature on Fintech for Corporate Innovation

The operating objectives of enterprises with different natures are inconsistent. Facing
the role of fintech under the same conditions, there may be differences in enterprise
behavioral preference and its innovation output performance. Based on previous theoretical
analysis and literature [6,64–66], enterprises are divided based on three different attributes—
SOEs and non-SOEs (Soe), high-tech and non-high-tech enterprises (Tech), and enterprises
with different life cycles (Life)—to identify the differential innovation-driven impact of
Fintech on firms with different attributes.
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Table 5. The impact of fintech on corporate innovation: fixed-effects regression.

(1) (2) (3) (4) (5) (6)

Variables Lnpatent Lnpati Lnpatud Lnpatent Lnpati Lnpatud

Fintech−1
0.572 ***

(4.20)
0.606 ***

(4.80)
0.295 **
(2.32)

0.435 ***
(3.75)

0.502 ***
(4.66)

0.191 *
(1.70)

Size
0.711 ***
(66.55)

0.667 ***
(67.23)

0.586 ***
(56.70)

CD
−0.100 ***
(−14.51)

−0.074 ***
(−11.58)

−0.092 ***
(−13.79)

Lev
−0.329 ***

(−4.72)
−0.369 ***

(−5.69)
−0.089
(−1.32)

SD
−0.001 *
(−1.92)

−0.002 **
(−2.52)

0.000
(0.19)

PG
0.003
(1.05)

0.002
(0.56)

0.003
(1.05)

Growth
−0.089 ***

(−3.57)
−0.067 ***

(−2.91)
−0.080 ***

(−3.32)

Age
−0.009 ***

(−4.46)
−0.005 **
(−2.57)

−0.008 ***
(−4.19)

Constant
−0.734
(−0.95)

−1.580 **
(−2.20)

0.188
(0.26)

−5.377 ***
(−8.06)

−6.162 ***
(−9.95)

−3.769 ***
(−5.84)

Year FX Yes Yes Yes Yes Yes Yes
Industry FX Yes Yes Yes Yes Yes Yes

Obs 13,947 13,947 13,947 13,947 13,947 13,947
R-squared 0.267 0.206 0.302 0.478 0.434 0.468

Adj. R2 0.263 0.202 0.298 0.475 0.430 0.465

Notes: t-statistics in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

Nature of Corporate Ownership

Table 6 reports the regression results of the moderating role of heterogeneous firm
ownership attributes in the promotion of firm innovation by Fintech. The results in the
table show that in the regression of the total number of corporate innovations (Lnpatent),
the coefficient of Fintech−1 in Model (3) is 0.499, while the coefficient of the interaction
term between fintech and firm equity attributes (Fintech−1*Soe) is −0.504, and both pass
the significance test at the 1% level. The adjusted R2 of Model (3) increases from 0.4777 in
Model (2) to 0.4783 after adding the interaction term, indicating that the moderating effect
of the nature of corporate ownership on the promotion of corporate innovation by fintech
is significant; that is, the promotion of fintech on the overall innovation performance of
firms is weaker in SOEs compared to non-SOEs. In the regression of substantive corporate
innovation (Lnpati), the coefficient of Fintech−1 in Model (3) is 0.547, while the coefficient
of the interaction term (Fintech−1*Soe) between fintech and corporate equity attributes
is −0.507, and they both pass the significance test at the 1% level. The adjusted R2 of
Model (3) after adding the interaction term increases from 0.4375 in Model (2) to 0.4382,
indicating that the moderating effect of corporate ownership nature on the promotion
of substantive innovation by Fintech is significant; that is, the promotion of substantive
innovation by Fintech in SOEs is weaker in SOEs compared to non-SOEs. In the regression
of corporate non-substantial innovation (Lnpatud), the coefficient of the Fintech index
(Fintech−1) in Model (3) is 0.253, which passes the 5% significance test, and the coefficient of
the interaction term Fintech−1*Soe between the Fintech index and corporate equity attributes
is −0.417, and it passes the significance test at the 1% level; after adding the interaction
term, the adjusted R2 of Model (3) increases from 0.4658 in Model (2) to 0.4662, indicating
that the moderating effect of corporate equity properties on the promotion of corporate
non-substantive innovation by Fintech is significant; that is, the promotion of corporate
non-substantive innovation by Fintech is weaker in SOEs compared to non-SOEs.
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Table 6. The regulating role of the ownership nature of enterprises.

(2) (3) (2) (3) (2) (3)

Variables Lnpatent Lnpatent Lnpati Lnpati Lnpatud Lnpatud

Fintech−1
0.529 ***

(4.53)
0.499 ***

(4.26)
0.578 ***

(5.32)
0.547 ***

(5.03)
0.278 **
(2.46)

0.253 **
(2.24)

Soe
−0.120 ***

(−4.41)
−0.151 ***

(−5.36)
−0.165 ***

(−6.55)
−0.197 ***

(−7.50)
−0.062 **
(−2.34)

−0.088 ***
(−3.21)

Fintech−1*Soe
−0.504 ***

(−4.03)
−0.507 ***

(−4.37)
−0.417 ***

(−3.44)

Constant
−6.023 ***

(−9.04)
−5.790 ***

(−8.66)
−6.582 ***
(−10.63)

−6.348 ***
(−10.22)

−4.462 ***
(−6.92)

−4.269 ***
(−6.60)

Control Yes Yes Yes Yes Yes Yes
Year FX Yes Yes Yes Yes Yes Yes

Industry FX Yes Yes Yes Yes Yes Yes
Obs 13,947 13,947 13,947 13,947 13,947 13,947

R-squared 0.4810 0.4816 0.4410 0.4418 0.4692 0.4696
Adj. R2 0.4777 0.4783 0.4375 0.4382 0.4658 0.4662

Notes: t-statistics in parentheses; *** p < 0.01, ** p < 0.05.

The regression results presented above show that the nature of enterprise ownership
has a significant moderating effect on the promotion of corporate innovation performance
at all three levels of fintech; that is, the promotion of corporate innovation by fintech is
weaker in SOEs than in non-SOEs, thus supporting H2.

Technical Nature of the Enterprise

Table 7 reports the regression results on the moderating role of heterogeneous firm
technology properties in fintech-driven corporate innovation. The results show that in
the regression of the total number of corporate innovations (Lnpatent), the coefficient of
Fintech index (Fintech−1) in Model (5) is 0.475, and the coefficient of the interaction term
(Fintech−1*Tech) between Fintech and firm technology nature is 0.742, and they both pass
the significance test at the 1% level. Then, the adjusted R2 value increases from 0.4678 in
Model (4) to 0.4693 in Model (5) after the inclusion of the interaction term, indicating
that the moderating effect of the nature of firm technology on the promotion of corporate
innovation by fintech is significant; that is, compared with non-high-tech enterprises,
high-tech enterprise fintech plays a stronger role in promoting the overall innovation
performance of enterprises. In the regression on firm substantive innovation (Lnpati), the
coefficient of the fintech index (Fintech−1) in Model (5) is 0.526, while the coefficient of the
interaction term (Fintech−1*Tech) between fintech and firm equity attributes is 0.622, and
they both pass the significance test at the 1% level. The adjusted R2 value increases from
0.4215 in Model (4) to 0.4228 in Model (5) after adding the interaction term, indicating that
the moderating effect of the nature of firm technology on the promotion of substantive
innovation by Fintech is significant; that is, compared to non-high-tech firms, the promotion
of substantive innovation performance by Fintech in high-tech firms is stronger. In the
regression of firms’ non-substantial innovation (Lnpatud), the coefficient of the fintech
index (Fintech−1) in Model (5) is 0.235, which passes the 5% significance test, while the
coefficient of the interaction term (Fintech−1*Tech) is 0.814 and passes the significance test
at the 1% level, and the value of R2 increases from 0.4591 in Model (4) to 0.4661 in Model
(5) after adding the interaction term. The value of R2 increases from 0.4591 in Model (4) to
0.4661 in Model (5) after adding the interaction term, indicating that the moderating effect
of the nature of firm technology on the promotion of non-substantial innovation by fintech
is significant, meaning that the contribution of fintech to the non-substantial innovation
performance of firms is stronger in high-tech firms compared to non-high-tech firms.
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Table 7. The moderating effect of the nature of the firm’s technology.

(4) (5) (4) (5) (4) (5)

Variables Lnpatent Lnpatent Lnpati Lnpati Lnpatud Lnpatud

Fintech−1
0.468 ***

(4.08)
0.475 ***

(4.15)
0.521 ***

(4.91)
0.526 ***

(4.97)
0.227 **
(2.05)

0.235 **
(2.12)

Tech
−1.246 ***

(−6.66)
−1.198 ***

(−6.41)
−0.957 ***

(−5.54)
−0.917 ***

(−5.31)
−1.315 ***

(−7.29)
−1.263 ***

(−7.01)

Fintech−1*Tech
0.742 ***

(6.25)
0.622 ***

(5.67)
0.814 ***

(7.11)

Constant
−4.790 ***

(−7.37)
−4.816 ***

(−7.42)
−5.622 ***

(−9.36)
−5.645 ***

(−9.41)
−3.176 ***

(−5.06)
−3.205 ***

(−5.12)
Control Yes Yes Yes Yes Yes Yes
Year FX Yes Yes Yes Yes Yes Yes

Industry FX Yes Yes Yes Yes Yes Yes
Obs 13,947 13,947 13,947 13,947 13,947 13,947

R-squared 0.4711 0.4726 0.4251 0.4264 0.4625 0.4645
Adj. R2 0.4678 0.4693 0.4215 0.4228 0.4591 0.4611

Notes: t-statistics in parentheses; *** p < 0.01, ** p < 0.05.

The regression results presented above show that, regardless of the level of innovation
performance of the explained variables, the promotion effect in high-tech enterprises is
stronger than that in non-high-tech enterprises; that is, compared to non-high-tech firms,
the contribution of fintech in high-tech firms to firms’ innovation performance is stronger,
thus supporting H3.

Enterprise Life Cycle

When an enterprise is in different life cycle stages, its investment, financing, and
operational funds show significant differences, and the business purpose of the enterprise
is also different. Innovation activities indicate different aspects for each stage of the firm.
Table 8 reports the regression results for the moderating role of heterogeneous corporate
life cycle attributes in fintech-driven corporate innovation. The results show that in the
regression of the total number of corporate innovations (Lnpatent), the coefficient of the
fintech index (Fintech−1) in Model (7) is 0.400, while the coefficient of the interaction term
(Fintech−1*Life) is 0.387, and they all pass the significance test at the 1% level. Then, the
adjusted R2 value increases from 0.4773 in Model (6) to 0.4776 in Model (7) after adding the
interaction term, indicating that the moderating effect of the nature of the firm’s technology
on the contribution of fintech to the overall innovation of the firm is significant; that is,
compared to the declining period firms, the contribution of fintech to the overall innovation
performance of the firm is stronger in the growing and maturing period firms. In the
regression of substantial corporate innovation (Lnpati), the coefficient of the fintech index
(Fintech−1) in Model (7) is 0.454, while the coefficient of the interaction term (Fintech−1*Life)
between fintech and the corporate life cycle is 0.294, and they pass the significance test
at the 5% level. The adjusted R2 value after adding the interaction term increases from
0.4360 in Model (6) to 0.4361 in Model (7), indicating that the moderating effect of the nature
of the firm’s technology on the promotion of substantive innovation by Fintech is significant,
which means that the contribution of Fintech to the substantive innovation performance
of firms in the growth and maturity periods is stronger than that of firms in the decline
period. In the return to corporate non-substantial innovation (Lnpatud), the coefficient of
the fintech index (Fintech−1) in Model (7) was 0.166, but it failed the significance test. The
coefficient of the interaction term Fintech−1*Life between fintech and corporate life cycle is
0.407, and it passes the significance test at the 1% level, while the adjusted R2 value after
adding the interaction term value increases from 0.4657 in Model (6) to 0.4660 in Model (7),
indicating that the moderating effect of the nature of firm technology on the promotion of
non-substantial innovation by fintech is significant; that is, compared to firms in decline,
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fintech has a stronger contribution to the non-substantial innovation performance of firms
in growth and maturity periods.

Table 8. The moderating effect of the enterprise life cycle.

(6) (7) (6) (7) (6) (7)

Variables Lnpatent Lnpatent Lnpati Lnpati Lnpatud Lnpatud

Fintech−1
0.486 ***

(4.18)
0.400 ***

(3.32)
0.519 ***

(4.79)
0.454 ***

(4.04)
0.256 **
(2.27)

0.166
(1.42)

Life
−0.077 ***

(−2.93)
−2.276 ***

(−2.80)
−0.058 **
(−2.39)

−1.729 **
(−2.29)

−0.049 *
(−1.92)

−2.361 ***
(−3.01)

Fintech−1*Life
0.387 ***

(2.71)
0.294 **
(2.21)

0.407 ***
(2.94)

Constant
−5.966 ***

(−8.95)
−5.480 ***

(−7.94)
−6.531 ***
(−10.53)

−6.161 ***
(−9.59)

−4.428 ***
(−6.86)

−3.917 ***
(−5.86)

Control Yes Yes Yes Yes Yes Yes
Year FX Yes Yes Yes Yes Yes Yes

Industry FX Yes Yes Yes Yes Yes Yes
Obs 13,947 13,947 13,947 13,947 13,947 13,947

R-squared 0.4806 0.4809 0.4395 0.4397 0.4691 0.4694
Adj. R2 0.4773 0.4776 0.4360 0.4361 0.4657 0.4660

Notes: t-statistics in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

Based on the results presented above, it can be seen that regardless of the dimension
of patent innovation activities for enterprises, the effect of fintech in promoting corporate
innovation in the growth and maturity periods is higher than that of enterprises in the
decline period, thus supporting H4.

4.3. Robustness Test

To further verify the robustness of this study’s findings related to the promotion of
corporate innovation performance via fintech, the main effects regression of this study is
tested for robustness by varying the sample interval and 2SLS.

4.3.1. Test Based on Sample Interval Adjustment

The global COVID-19 outbreak in late 2019 has had a huge impact on social and
economic growth in all countries. With the implementation of various restrictive epidemic
prevention policies, the operation of enterprises has been greatly restricted. Big data infor-
mation, contactless service models, and online Internet products have developed rapidly
during the COVID-19 pandemic. Fintech can use its Internet technology to provide more
diversified financial products and services to demanders without contact. Therefore, in
2020, an important period after the COVID-19 outbreak, notable differences in the produc-
tion, operation, and technological innovation of enterprises as well as the development of
fintech were evident. The sample observation value may lead to bias in the study findings;
therefore, this study uses sample firms excluding 2020 to conduct robustness tests to verify
the reliability of the abovementioned empirical analysis findings.

Table 9 reports the regression analysis results of fintech promoting corporate inno-
vation after excluding the sample of enterprises in 2020. As can be seen from the results
of Columns (1)–(3), the regression coefficients of fintech on the overall innovation level,
substantive innovation, and non-substantive innovation are 0.517, 0.521, and 0.288, re-
spectively, all of which pass the significance test, indicating that fintech has a significant
promoting effect on firm innovation, which is consistent with the results of the previous
regression analysis.
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Table 9. Robustness test: the regression results of the adjusted sample interval.

(1) (2) (3)

Variables Lnpatent Lnpati Lnpatud

Fintech−1
0.517 ***

(3.86)
0.521 ***

(4.23)
0.288 **
(2.22)

Size
0.715 ***
(56.28)

0.666 ***
(57.12)

0.594 ***
(48.33)

CD
−0.122 ***
(−13.66)

−0.093 ***
(−11.33)

−0.114 ***
(−13.09)

Lev
−0.338 ***

(−4.15)
−0.391 ***

(−5.25)
−0.064
(−0.82)

Share
−0.002 ***

(−2.65)
−0.003 ***

(−3.22)
−0.000
(−0.45)

PG
0.004
(0.69)

0.000
(0.10)

0.006
(1.18)

Growth
−0.085 **
(−2.44)

−0.067 **
(−2.10)

−0.083 **
(−2.48)

Age
−0.011 ***

(−4.58)
−0.007 ***

(−3.08)
−0.009 ***

(−4.00)

Constant
−5.667 ***

(−7.42)
−6.095 ***

(−8.69)
−4.199 ***

(−5.68)
Year FX yes yes yes

Industry FX yes yes yes
Obs 10,813 10,813 10,813

R-squared 0.481 0.433 0.477
Adj. R2 0.476 0.429 0.473

Notes: t-statistics in parentheses; *** p < 0.01, ** p < 0.05.

4.3.2. Test Based on a Two-Stage Least Squares Model

In this study, when benchmark regressions are used to study the impact of fintech
on corporate innovation performance, endogeneity problems may arise due to differences
in the selection of control variables, omitted variables, and reciprocal causality. Accord-
ing to previous research, fintech development can effectively enhance firms’ innovation
performance, but the enhancement of firm innovation may also affect the level of fintech
development. To avoid the reverse causality problem, this study uses the lags of fintech
as explanatory variables for fixed effects regression, but it is necessary to conduct further
endogeneity tests on the model to make the research results more credible. Therefore,
this study uses 2SLS regression with a lagged second period of Fintech (Fintech-t-2) as
the instrumental variable. The 2SLS regression is conducted using the same test for the
identifiability of instrumental variables and the presence of weak instrumental variables.

Table 10 presents the 2SLS regression results. The results show that at a significance
level of 1%, the regression coefficient of Fintech−1 on the overall innovation performance of
enterprises is 9.752, and the regression coefficient increases after solving the endogenous
nature of variables, indicating that the development of fintech has a significant effect on
promoting corporate innovation performance. At the 5% significance level, the regression
coefficient of fintech on firms’ substantive innovation is 8.676, and the regression coefficient
of fintech on firms’ non-substantive innovation is 8.576; that is, fintech significantly con-
tributes to corporate innovation, and its contribution to firms’ substantive innovation is
stronger than that of non-substantive innovation. The benchmark regression results with
the inclusion of instrumental variables are generally consistent, further indicating the relia-
bility of the results. Moreover, in Table 10, the Kleibergen–Paap rk LM statistic for Models
(1)–(4) is 259.802, which corresponds to a p-value of 0, indicating that the instrumental
variables are identifiable. Meanwhile, the Cragg–Donald Wald F statistic of 387.686 is much
larger than the Stock–Yogo weak ID test critical values at the 10% level of judgment of
16.38; thus, there is no weak instrumental variable problem.
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Table 10. Robustness test: two-stage least squares regression results.

First Stage Second Stage

(1) (2) (3) (4)

Variables Fintech−1 Lnpatent Lnpati Lnpatud

Fintech−2
0.077 ***
(12.042)

Fintech−1
9.752 ***

(2.62)
8.676 **
(2.53)

8.576 **
(2.18)

Size
0.001

(1.001)
0.450 ***

(7.81)
0.429 ***

(8.10)
0.329 ***

(5.79)

CD
−0.000
(−1.19)

−0.029
(−1.53)

−0.020
(−1.23)

−0.015
(−0.82)

Lev
0.002

(1.0204)
−0.273 *
(−1.68)

−0.282 *
(−1.93)

−0.075
(−0.45)

SD
0.000
(0.61)

0.006 **
(2.16)

0.003
(1.33)

0.006 **
(2.01)

PG
0.000 ***

(5.05)
−0.018 ***

(−3.51)
−0.015 ***

(−3.25)
−0.010 *
(−1.82)

Growth
−0.000

(−1.160)
0.002
(0.05)

−0.012
(−0.35)

0.021
(0.50)

Age
−0.008 **
(−2.31)

0.015
(0.38)

−0.007
(−0.21)

−0.004
(−0.10)

Year FX yes yes yes yes
Industry FX yes yes yes yes

Obs 10,582 10,582 10,582 10,582
R-squared 0.212 0.065 0.313

Kleibergen–Paap rk LM
statistic

259.802 (Chi-sq(1) p-value = 0.0000)

Cragg–Donald F
statistic

387.686

Kleibergen–Paap rk
Wald F statistic

237.755

10% maximal IV size 16.38

Notes: t-statistics in parentheses; *** p < 0.01, ** p < 0.05, * p < 0.1.

5. Discussion and Conclusions

5.1. Discussion

The rapid development of digital technology has promoted the integration of finance
and technology, giving rise to a series of new financial business models. The study found
that the development of fintech has reduced the financing dilemma faced by innovative
subjects, further enhanced enterprises’ willingness to innovate technology, and enabled
technological innovation. We argue that, first, fintech fills the gaps in traditional financial
services. Financial institutions can provide more diversified and personalized financial
services for enterprises, enabling them to obtain a more stable flow of funds to support
their innovation projects and achieve the optimal allocation of financial resources [18].
Second, the development of financial technology can effectively crack the information
asymmetry within enterprises, between enterprises, and between enterprises and financial
institutions. It enhances the information recognition ability of enterprises, helps them judge
the innovation direction and market potential, as well as maintain customers, etc., and
improves the efficiency of enterprise innovation decisions [19,33]. Furthermore, due to the
profit-seeking nature of capital, firms will pay more attention to the improvement of core
innovation competitiveness and focus their resources on these innovation activities, with
little impact on those non-substantial innovations with less economic potential (e.g., utility
model patents and design patents) [30].

Differences in corporate nature lead to large differences in business goals, innovation
motivation, and innovation behavior, and such differences can similarly affect the role
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of fintech in driving corporate innovation [6,65]. We argue that SOEs are more likely to
receive policy support than non-SOEs, and that the incentives they receive from fiscal,
tax, and subsidy sources expose them to lower financial exclusion from traditional finan-
cial services [36]. Therefore, the impact of fintech on SOEs’ economic activities has clear
boundary limits [38,39]. In terms of technological nature, high-tech enterprises face fiercer
competition than non-high-tech enterprises, have stronger technology development re-
quirements and an intrinsic innovation drive, and pay more attention to the improvement
of innovation capability, which makes high-tech enterprises have higher requirements
for long-term sustainable funding, and the development of fintech effectively meets this
demand [42]. From the perspective of enterprise life cycle, enterprises in the growth stage
develop rapidly and have high innovation creativity, but lack sufficient funds to transform
into real innovation results. Firms at this stage have higher technological and operational
risks, growth in earnings lags behind revenue growth, and external investors are more
cautious or require higher risk premiums, limiting the possibility of obtaining funding.
Therefore, firms in the growth stage have a higher degree of demand for financial resources,
and the development of financial technology enables investors to more accurately identify
the development capabilities of firms and increase the availability of capital [44,47]. Upon
entering the maturity stage, the internal organizational structure of enterprises tends to
be perfected, management is gradually standardized, market share reaches its highest
level, the trend of capital expansion gradually slows down, and the innovation capacity of
enterprises reaches its highest level at this stage, where fintech can play its facilitating role
more effectively [45]. The differences in the nature of enterprises prompt the development
of fintech to consider the differences in the nature of innovation subjects, and through
personalized services can effectively play its promotional role, which is of great practical
significance for the study of how fintech can promote enterprise innovation.

5.2. Conclusions, Implications, and Limitations Section

This study empirically examines the promoting effect of fintech on corporate inno-
vation and the moderating effect of corporate characteristics by using Chinese A-share
non-financial and non-real estate listed companies from 2015 to 2020. The study finds that
fintech has a significant facilitative effect on corporate innovation, supporting hypothesis 1.
In-depth comparisons reveal that this facilitative effect reflects structural differences, with
fintech having a stronger facilitative effect on corporate substantive innovation than non-
substantive innovation, extending previous studies in the literature. Further research finds
that corporate nature has a moderating effect on the promotion of corporate innovation
by fintech. The difference in firm ownership makes the role of fintech in promoting firm
innovation weaker in SOEs than in non-SOEs. Differences in technology nature result in dif-
ferences in firms’ willingness to innovate and financial needs, making the promotion effect
stronger for high-tech firms than for non-high-tech firms. Similarly, the promotion effect
of financial technology on firm innovation is stronger in firms in the growth and maturity
stages than in firms in the decline stage. Hypotheses H2, H3, and H4 are supported.

The findings of this study provide the following theoretical and practical implications
for promoting fintech development and enabling corporate innovation. First, it is imper-
ative to accelerate theoretical research on fintech and provide constructive guidance for
macro-policy formulation to promote the reform and development of the financial industry.
Second, we actively promote the development of financial technology and build a healthy
fintech ecosystem to promote the innovation performance of enterprises [67]. The key to
the development of financial technology lies in the effective combination of finance and
technology, and technology companies and financial institutions should target frontier
areas, actively participate in the research of emerging technologies, establish specialized
technology research teams, and increase investment in talents and funds, especially strate-
gic resources such as global financial technology talents, patents, and standards. Third,
from a life cycle perspective, growing firms need to make full use of fintech to obtain
diversified financing channels through new fintech products and services, such as equity
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and accounts receivable financing [48,66]. Enterprises in the mature stage should face up
to their technological shortcomings, promote the integration of financial technology inno-
vation and enterprise technological innovation, and mobilize their innovative energy [68].
For enterprises in decline, we should strengthen the identification function of financial
technology for declining enterprises, encourage financial institutions to provide targeted
financial support for innovation, and encourage enterprises to actively explore new R&D
fields to achieve sustainable development.

There are limitations in the research on the moderating effect of corporate nature in
this study, as there are other micro and macro factors on corporate innovation performance,
such as financial regulation, regional capital market development level, and regional capital
market development level, in the previous literature, which are not fully incorporated in
this study and can be explored more deeply and extensively in future research.
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Abstract: Recently, the number of Mexicans who buy sustainable products has been increasing, which
has led to sustainable trade. Therefore, the objective of this study is to determine which variables
have a greater effect on Mexicans’ intention to buy green products, their ecological awareness, or
moral obligation, and, in turn, to determine the degree to which moral obligation is affected by
ecological awareness. A sample of 690 Mexicans was obtained, and a PLS–SEM model was applied
for data analysis. The results confirmed that both a moral obligation and ecological awareness
explain the intention to purchase green products, with ecological awareness contributing the most
to the intention. Furthermore, the findings showed that moral obligation is affected by ecological
awareness. The originality of the article is that it contributes to the consumer behavior literature
by providing an insight for companies that manufacture sustainable products to understand and
promote environmentally conscious consumer behavior. However, there are some limitations that
can be addressed in future research.

Keywords: sustainability; ecological awareness; moral obligation; purchase intention

1. Introduction

Recent consumer behavior towards eco-friendly or green products is a prominent
issue for governments and companies [1]. Today, companies apply sustainable marketing
strategies to gain a competitive advantage by creating ecological awareness among con-
sumers [2], focusing on economic, social, and environmental values to achieve a balance
between people, profit, and planet [2]. The Brundtland report describes sustainability as
the process of meeting today’s needs without compromising tomorrow’s resources [3].
According to [4], awareness of green consumption is necessary regarding concern for the
health of the planet. Indeed, the Earth is considered a system that connects space and time,
so it is important to promote and support sustainable development in Mexico so that the
rest of the world can follow [5].

Many studies describe a person’s motivation through extrinsic means, i.e., perceived
behavioral control, subjective norms, and attitude, and subsequently study their effect
on green purchasing behavior [4,5]. However, a consumer may be willing to buy green
products due to their interest in environmental care (intrinsic motivation), because they
realize how important it is to consume green products (identified motivation), because
they feel uncomfortable not buying them (introjected motivation), or because their partner
wants them to buy green products (external motivation) [6,7].
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According to Vargas-Hernández and Cervantes-Guzmán (2019) [8], “eco-conscious”
consumers are a fast-growing niche in Mexico; moreover, there is also some research on
green products in Mexican academia, such as the TNS Research Green Study (2010) [9],
which notes that almost 50% of Mexicans are more willing to buy green products, so
further research on Mexican consumers and their sustainability intentions is needed. In
a previous study, the variables considered predictors of intention—attitudes, subjective
norms, and perceived purchase control—which, according to Ajzen (2011) [10], did not
have a significant effect on intention; however, environmental awareness was an additional
variable in ongoing behavioral studies [11,12], while moral obligations have been shown to
be the opposite [13].Therefore, the study aims to find out the extent to which environmental
awareness and moral obligation influence the purchase decision of Mexican consumers to
buy green products, and whether environmental awareness influences consumers’ moral
obligation. The study contributes in two ways: firstly, by contributing to the literature
on Mexican consumer behavior in the sustainable context, and, secondly, by providing
an overview for companies that manufacture sustainable products on consumer behavior
for them to understand and promote such environmentally conscious behavior in their
sales strategies.

2. Background

2.1. Mexican Consumers and Their Purchase Intention

Over the last decade, several studies have been conducted to understand how con-
sumers react when given the opportunity to purchase green or sustainable products, and
what aspects consumers consider important for purchasing these products [3]. Consumer
behavior is seen as an activity that enables consumers to purchase, consume, and acquire
products and services, including the decision-making stages before and after a purchase [14].
The above reflects the interesting analysis presented by the World Bank concerning con-
sumer price inflation (annual %) in Mexico [15]. Inflation is a phenomenon observed in the
economy of a country related to the disorderly increase in the prices of most of the products
in a market that can be fixed or variable at given intervals, e.g., annually (See Figure 1). The
Laspeyres formula is generally used.

Figure 1. Inflation, consumer prices (annual %) in Mexico. Source: World Bank data 2022.
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Green consumer behavior refers to the purchase of environmentally friendly products,
the conservation of natural resources, and the shift towards recycled products [7]. Accord-
ing to Ghose and Chandra (2020), a green product is beneficial for human beings, and does
not harm the environment; furthermore, it can be perceived when some of these are made of
recyclable materials or if their packaging is made of biodegradable materials. For example,
LUSH cosmetics replaced standard wrapping paper with reusable fabric wrapping, and
when they ship some products that are sold online, they send them in biodegradable bags
cushioned by compostable renatured peanuts, packaged in 100% recyclable cardboard
boxes [8]. On the other hand, an example of products that do not harm the environment is
energy efficient appliances (EEAs) since they promote energy efficiency to cut total green-
house gas emissions globally [9]. For example, LG India launched an LED E60 and E90
series of monitors that consume 40% less energy than conventional LED monitors [10]. At
the same time, in the fashion industry, clothing made of cotton, linen, silk, or wool can be
recycled into fibers or resold, donated, repaired, adapted, or redesigned [11]. For example,
the company “Indi-green” in India use 100% eco-friendly cotton, bamboo material, and
hand-woven khadi in their products [12–15]. Furthermore, the purchase intention for
these products indicates the extent to which consumers are willing or prepared to buy
environmentally friendly products, or at least adopt greener practices [16]. Additionally, in
the construction, textile, gardening, landscape architecture, and energy sectors, bamboo
is used to replace conventional materials, since it has a positive environmental impact, as
well as economic benefits, playing a key role in economic development from environmental
protection as a key green material.

In this sense, refs. [17] mentioned that purchase intention for environmentally friendly
products is considered as the desire to buy environmentally friendly products, rather
than conventional products. Furthermore, ref. [18] pointed out that intention is the most
important predictor of human behaviour, and that humans are rational in their systematic
use of available information.

Furthermore, purchase intention for these products indicates the extent to which
consumers are willing or prepared to buy environmentally friendly products or, at least,
to adopt greener choice practices [16]. Therefore for, refs. [17–19] mention that purchase
intention for green products is considered as the desire to buy green products, rather than
conventional products. Furthermore, refs. [20–22] point out that intention is the most
important predictor of human behaviour and that humans are rational in their systematic
use of available information.

2.2. Moral Obligation

According to Fu et al. (2019) [23], moral obligation refers to a person’s sense of pride
or guilt in performing a particular action. Furthermore, moral obligation is an important
variable for measuring intention, especially in terms of environmental protection and
green consumption behavior [24]. For example, consumers may feel that they should use
products and services in a sustainable way because they may feel guilty if they do not [25].
However, Schwartz (1977) [26] was one of the first to propose the concept of personal
duty, defining it as a moral feeling that manifests itself to enforce some form of pro-social
acceptance. Schwartz (1977) [25] emphasized its effect on an individual’s tendency to help
others. Generally, ethical or green consumers tend to be conscientious, and tend to buy
green products to contribute to caring for the environment [24]. Similarly, Chen (2016) [27]
described moral obligation as an important variable in understanding a person who has the
intention to take care of the environment and consume green products. Similarly, Bergquist
(2020) [28] mentions that people have a positive moral self but, to maintain it, they face
social and ethical dilemmas, which motivate them to take pro-social actions when their
moral self is threatened. Generally, ethical or green consumers are looking to buy green
products or other products that do not cause much harm to the environment or society [24].
Furthermore, ref. [24] mentions that previous studies have found that moral obligation
can greatly enhance the explanatory or predictive power of consumer intentions. This was
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demonstrated in a study conducted by Si et al. (2020) [25] in China, where moral obligation
was one of the most important elements that increase intention.

However, Chan and Bishop (2013) [29] highlighted that morality is of paramount
importance in the study of consumer behavior, as the lack of mitigation response is believed
to be the result of not perceiving climate change as a moral issue, thereby failing to stimulate
an effective response that would otherwise motivate more people to act. Therefore, the
following hypothesis is developed:

H1. Moral obligation positively affects purchase intention for green products.

2.3. Environmental Awareness

Landry et al. (2018) [30] stated that environmental concerns are widespread, but
many are reluctant to take environmental action. Other studies have found a correla-
tion between environmental awareness and green purchasing behavior, which increases
consumers’ willingness to spend [31]. Environmental awareness lies in understanding
that environmental problems exist, and that these problems can significantly influence
individual behavior to be more environmentally friendly [32]. According to Taufique and
Vaithianathan (2018) [33], the environmental impact of products and services purchased
by environmentally conscious consumers is positive (or negative). Similarly, Han et al.
(2017) [34] demonstrated that environmental awareness indirectly affects behavioral in-
tention through three fundamental variables: attitudes, subjective norms, and perceived
purchase perception. Similarly, Paul et al., (2016) [35] mentioned that when consumers
know about the environmental and health benefits of consuming green products, they
exhibit higher purchase intentions. Furthermore, Saleki et al., (2019) [36] showed that
environmental awareness impacts purchase intention for organic products.

Finally, Paul et al., (2016) [35] reveal that there are more and more studies related to
the effect of consumers’ environmental awareness concerning various issues and, above
all, the direct and indirect effect of environmental awareness on other variables considered
predictors of intention (See Figure 2). Therefore, the following hypotheses are formulated:

Figure 2. Conceptual model. Source: Own elaboration.
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H2. Environmental awareness positively affects purchase intention for green products.

H3. Ecological awareness is positively related to the moral obligation in the intention to purchase
green products.

3. Materials and Methods

Data were collected online, since it allowed for replicability and strengthened the
statistical power [37,38]. Data collection was carried out between 4 January 2021 and
2 February 2021. All measurement items were adopted from related studies, which were
previously validated.

In the first part of the questionnaire, the items of ecological awareness, moral obliga-
tion, and purchase intention were taken, where a six-point Likert scale was implemented,
where 1 = “Strongly disagree” and 6 = “Strongly agree”. Regarding the ecological awareness
variable, it was based on items used by [12,33,35,39]; in the moral obligation variable, items
used by Diddi y Niehm (2017) [40], Wang et al., (2016) [41], and Yadav y Pathak (2016) [42]
were used; for the purchase intention variable, the statements used by Paul et al., (2016)
and Nystrand and Olsen (2020) [35–43], and Huang and Ge (2019) [44] formed a basis (see
Table in appendix). Finally, some demographic data, such as age, educational level, and
gender, were requested. Non-probability sampling was employed, applying the conve-
nience technique [45]. Convenience sampling has several advantages in terms of variables
of access, territory, time, and participation [21,46–48]. The sample involved 690 consumers,
mostly residing in the states of Tamaulipas, Nuevo Léon, and Coahuila.

The objective of the study was to predict which variables most influence purchase
intention for green products in Mexico, and to determine the degree to which moral
obligation is affected by ecological awareness (see Figure 3. Therefore, it was decided to
use partial least squares–structural equation modeling (PLS–SEM) for the analysis [49,50].

Figure 3. Results of the structural model. Source: Own elaboration in SmartPLS3.

First, the reliability of the constructs (internal and composite) was measured, as well
as the structural model [50]. Subsequently, the predictive power of the model was analyzed:
in the adjusted R2, values of 0.25, 0.50, and 0.75 are considered weak, moderate, and
significant, respectively, according to Hair Jr. et al., (2019) [50]; this is similar to the effect
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size of f2 [51] Finally, the predictive relevance was examined using the Q2 indicator and
the q2 effect of each construct [50].

4. Results

In the respondent group (n = 690), 59.6% were female and 40.1% were male. A total of
31.4% were aged 18–21, 12.9% were aged 22–25, 8.3% were aged 26–29, 7.7% were aged
30–33, 14.2% were aged 34–41, 11.3% were aged 42–49 and over 60 (1.9%), and 14.2% were
over 50. In addition, 69.6% had a bachelor’s degree, 28.6% had a postgraduate degree,
and 1.9% had a high school education. In terms of occupation, 49.4% were students,
34.2% were employed in public or private companies, 8.3% were entrepreneurs, 4.6% were
homemakers, and 3.5% were unemployed. Finally, 84.9% were from the state of Tamaulipas,
11.45% from the state of Nuevo León, and 3.52% from the state of Coahuila (see Table 1).

Table 1. Demographics of participants.

Characteristics Frequency Percentage (%)

Age (years)
18 to21 206 65.4
22 to 25 49 15.6
26 to 29 14 4.4
30 to 33 7 2.2
34 to 37 6 1.9
38 to 41 5 1.6
42 to 45 9 2.9
46 to 49 13 4.1
Over the 50 s 6 1.9
Sex
Female 411 58.1
Male 277 41.9
Educational level
Secondary 2 0.6
High school 1 0.3
Bachelor’s degree/ Engineering 285 90.5
Postgraduate 27 8.6
Occupation 267 84.8
Student 22 7.0
Employee of a public/private company
Self-employed 19 6.0
Homemaker 5 1.6
Unemployed 2 0.6
State of residence
Tamaulipas 586 84.9%
Coahuila 25 3.52%
Nuevo Leon 79 11.45%

Source: Own elaboration.

4.1. Analysis of Results, Validation of Constructs

Internal data reliability and composite reliability analyses were conducted, which
confirmed the robustness of the data. The composite reliability values are between the
ranges of 0.912 and 0.953, which exceed the recommended threshold of 0.70 [52,53]. Simi-
larly, Cronbach’s alpha and convergent validity values agree with the values recommended
by Hair Jr. et al., (2019) [50] (see Table 2). Finally, discriminant validity (HTMT) was
determined, and the results indicated good discriminant validity (See Table 2) [54].
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Table 2. Convergent and discriminant validity of constructs.

Variable
Convergent Validity

Discriminant Validity
(HTMT Criterion)

Loads AVE FC Alpha CE INTEN OBM

CE1
CE2
CE3
CE4
CE5
CE6

0.759
0.808
0.818
0.804
0.842
0.753

0.637 0.913 0.886 CE -

INTEN1
INTEN2
INTEN3
INTEN4
INTEN5

0.895
0.899
0.913
0.909
0.860

0.953 0.938 INTEN 0.694 -

OBM1
OBM2
OBM3
OBM4
OBM5
OBM6

0.806
0.850
0.816
0.774
0.779
0.746

0.633 0.912 0.885 OBM 0.640 0.651 -

Source: Own elaboration based on data analysis in SMART PLS3.

4.2. Validity of the Structural Model

Figure 3 shows the results of the structural model, where the relationship between
the constructs was determined and the path coefficients. In the hypothesis testing results,
environmental awareness is the variable that most influences the intention to purchase
green products (0.426), compared to moral obligation (0.360). Furthermore, all hypotheses
were significant at a p-value < 0.05 (see Table 3).

Table 3. Hypothesis test results.

Hypothesis Coefficient Path p-Value f2 Accepted/Not Accepted

H1 CE → ICPV 0.426 0.000 0.270 Accepted
H2 CE → OBM 0.578 0.000 0.334 Accepted

H3 OBM → ICPV 0.360 0.000 0.218 Accepted

Source: Own elaboration in SmartPLS3.

Regarding the predictive power of ecological awareness and moral obligation, the
results show that it is moderate (R2 of 0.489), and the effect size of the construct of ecological
awareness and moral obligation is moderate (f2 of 0.270 and 0.218, respectively). In addition,
the predictive relevance is greater than zero (Q2 = 0.386). Furthermore, concerning the
predictive power of ecological awareness on moral obligation, the results show that it is
weak (R2 of 0.334); similarly, the model presents a predictive relevance, since the Q2 is
greater than zero (0.206). Therefore, it is confirmed that ecological awareness influences
moral obligation; however, this influence is weak.

5. Discussion

As previously mentioned, this study aimed to explore the extent to which environ-
mental awareness and moral obligation positively affect Mexicans’ intention to purchase
green products, and whether environmental awareness influences consumers’ moral obli-
gation. The results revealed that environmental awareness and moral obligation affect
the intention to purchase green products positively and directly; therefore, hypotheses 1
and 2 are accepted. However, ecological awareness has the most significant influence on
intention, which means that if people are more oriented toward preservation and concern
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for the environment, they will be more likely to engage in activities that encourage such
actions [55], reflecting their commitment to the environment [12].

In addition, environmental awareness guides consumers to perform environmentally
beneficial behaviors, reflecting loyalty and a strong sense of commitment to sustainabil-
ity [56]. Regarding hypothesis 3, the results show that moral obligation positively affects
the intention to purchase green products; therefore, this hypothesis is accepted, which
is consistent with the results presented by Spielmann (2020) [57–59], where he mentions
that 70% of consumers feel it is their moral responsibility to engage in greener behaviors.
Similarly, Bergquist (2020) [28] comments on moral–ethical behavior.

Furthermore, the results show that the relationship between environmental awareness
and moral obligation is positive and significant, which confirms the view of Paul et al.,
(2016) [35], who reported the effect of environmental awareness on other important pre-
dictors of intention. This means that Mexican consumers must first take responsibility for
environmental problems before they feel obliged to buy green products [60–62]. In terms
of theoretical implications, the proposed model helps to confirm the role of the studied
variables in understanding and comprehending green purchase intentions. The proposed
model helped to explain 52% of the variance in organic purchase intention (R2 = 0.489),
thereby providing a basis for future research. Furthermore, the present study provides
empirical foundations that companies can use when displaying advertising messages re-
garding how the consumption of green products by environmentally concerned consumers
can potentially reduce environmental problems. In other words, both governments and
non-profit organizations should raise awareness of the benefits of recycling or buying green
products for the conservation of natural resources through green campaigns. In addition,
in order to increase moral obligation, consumers should be told that their green actions
can reduce energy waste, water waste, product reuse, recycling, etc., to improve their
understanding of environmental value. Finally, companies should improve the quality
of the green products that they manufacture so that consumers will consider switching
from a conventional product to a sustainable one, and, at the same time, feel that they are
contributing to the conservation of the planet.

6. Conclusions

As part of resilience practices following COVID-19, companies have had to look for
new alternatives to offer good products to the customers and friendly to the environment
at the same time. This is why this study provides an overview of the new green consumer
behavior, as well as offering insight for companies that manufacture sustainable products
to understand and promote environmentally-conscious consumer behavior. Companies are
interested in making their products and services more sustainable. In this sense, the results
can help stakeholders to create new business strategies based on the studied variables.
However, there are some theoretical implications in the field of business and company
adoption related to environmental awareness.

First, a theoretical and conceptual framework was developed regarding the individ-
uals’ intention to adopt the use of good practices contributing to the well-being of the
surrounding world in their daily activities based on the existing literature on behavioral
intention theory. Secondly, this study provides the basis for further research in emerging
countries that are facing environmental problems in order to change the way in which cus-
tomers buy products, presented as a new opportunity to predict their purchase intentions.

Limitations and Future Research

One of the limitations of this study is that it was conducted with a focus on green
products in general. As such, future research can test the model on other product categories
such as organic foods, visiting green hotels where they use products and services that
minimize water and energy consumption, and recyclable products. Another limitation is the
measurement of the relationship between environmental awareness and moral obligation,
which could be extended by applying it to other variables, such as environmental attitude,
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willingness to pay, brand perception, green packaging, or customer value. Therefore,
a qualitative study could help to identify the variables that could be most relevant for
the consumer of green products. In addition, the study focused on predicting purchase
intention. As such, future research could consider actual purchase behavior. Finally, it is
important to be cautious in generalizing the results, as the sample was collected mainly in
the northeast of Mexico. Future studies could apply this method equally to the rest of the
country, and make a cross-country comparison.
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Abstract: Many emerging economies seek to increase their Foreign Direct Investment (FDI) inflows to
achieve some promised benefits, such as economic growth and advanced technologies. Nevertheless,
FDI does not represent a random investment decision, and international literature demonstrates that
foreign investors are mostly interested in fast-growing regions. Therefore, this study uses traditional
panel data econometrics coupled with Data Envelopment Analysis (DEA) to investigate the environ-
mental impact in regions with great potential to attract foreign investments (e.g., more advanced
regions with growing infrastructure), therefore analyzing the environmental cost of attracting FDI.
Additionally, this study employs regional data from the ‘Atlas of FDI in the State of São Paulo’ to
investigate the environmental effects of FDI in the periphery, where attractiveness levels are low.
The results indicate that regions with higher attractiveness levels prepare a pollutant development
strategy and that FDI in less-developed regions is harmful to the environment. The results point to
new perspectives on the FDI–environment debate and suggest that attracting FDI is environmen-
tally costly. Also, FDI is heterogeneous, with its presence in peripheral areas being harmful to the
environment. To conclude, we discuss these results and present an agenda for future research.

Keywords: environment; CO2; Foreign Direct Investment (FDI); econometrics; Data Envelopment
Analysis (DEA); Brazil; Latin America

1. Introduction

According to international business literature, Foreign Direct Investment (FDI) is
recognized by many scholars as a valuable tool to boost development [1–3]. Accordingly,
many countries (particularly in emerging regions) aim to increase their incoming FDI stock.
Historical data show that many fast-growing countries in Latin America (e.g., Brazil, Chile,
Colombia, Peru, Panama) presented a growing incoming FDI stock in more recent years [4].
From a regional perspective, another interesting example is the State of São Paulo, the
richest and most developed region in Brazil, which hosts approximately 40% of all FDI in
the country [5]. Potentially, these regions use foreign investments, among other tools, to
advance their developmental process.

Here, it is important to note that the debate on the effects of FDI on the host presents
no consensus [3,6], and some of the literature argues that FDI could be harmful to the host’s
development [7–9]. Still, considering the promised benefits of FDI (e.g., economic growth)
and some positive empirical findings, policymakers are interested in understanding the
FDI attraction process, as well as the foreign investors’ location choices. In reality, FDI does
not represent random investment decisions [10,11]. Although there are still discussions
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about the location choice of foreign investments, aspects such as infrastructure, market
size, and industrialization, among others, are known to increase the inflow of foreign
investments [12–14]. However, fast-growing regions may also display an environmentally
costly development strategy [15]. As such, although previous evidence shows that FDI may
bring environmental benefits (e.g., cleaner technologies, higher productivity, and green
products) [16–18], FDI is arguably investing in polluted regions. In other words, to attract
FDI, regions could look into boosting industrialization, services, and creating infrastructure
to accelerate their growth process, which will result in greater environmental impacts.

Even so, the current international literature and its empirical studies are either inter-
ested in understanding how foreign investors choose their new investments’ locations or in
exploring the direct impacts of FDI. Accordingly, the literature presents interesting findings
on the location choices of Multinational Companies (MNCs) [10,13], as well as on the effects
of FDI on employment, economic growth, and the host’s environment [1,19,20]. Yet to
our knowledge, there is a gap in the literature concerning the level of ‘FDI attractiveness’
(i.e., the potential to attract FDI) and its effects on the environment. This is particularly
worrisome for emerging economies such as Brazil, as FDI-related studies are limited [21].
To sum up, FDI can be beneficial, but if foreign investors are mainly attracted to polluted
regions, the possible environmental benefits of FDI may be offset by these regions’ acceler-
ated development. Therefore, this study aims to investigate whether higher attractiveness
levels indeed increase CO2 levels.

This absence of studies linking attractiveness (and the potential to attract new foreign
investments) and environmental impacts may be the result of a current lack of regional FDI
data in Latin America [11]. Indeed, an analysis of FDI attractiveness will arguably demand
that regional-level data and heterogeneity be considered, which is limited in country-level
studies. To tackle this issue, this study will use a unique and new FDI dataset and mix
both parametric and nonparametric techniques to investigate FDI attraction in Brazil, along
with its environmental impacts. This novel dataset contains information on FDI in all
municipalities (i.e., cities) of the State of São Paulo, Brazil, and its use will facilitate the
development of a more in-depth analysis of FDI.

Particularly, this study’s goals regarding the FDI-regional attractiveness nexus are
twofold. Initially, this study will revisit the issue of the determinants of FDI to define which
regional characteristics are significantly influencing the FDI agglomeration (i.e., intensity)
in the municipalities of the State of São Paulo.

Second, with these results, the Data Envelopment Analysis (DEA) technique will be
used to create two distinct composite indexes regarding the attraction of FDI. First, an
‘FDI attractiveness’ index will be calculated for each municipality and each year. As previ-
ously commented, we expect some of these regions’ features (e.g., richness, productivity,
infrastructure) to influence the location of FDI, while also affecting the environment. With
this index, this study will then evaluate the environmental impact of regions with the
increasing potential to attract FDI. The creation of a composite index of FDI attractiveness
provides a different perspective of analysis, which the simple use of isolated variables
cannot provide. With the composite index, we can verify whether the attractiveness of FDI,
seen in aggregate, affects the environment.

Third, we advance this discussion by investigating the environmental effects of FDI in
less-developed regions. As commented earlier, many scholars consider FDI as a driver of
development for the host. However, FDI is not free of criticism from international literature.
Another part of this debate argues that FDI could be particularly interested in regions with
lower attractiveness levels (i.e., peripheral areas with lower development levels) to take
advantage of natural resources, a cheaper workforce, and tax incentives [7,8,22,23]. As a
result, some of the literature claims that FDI can be detrimental to the host’s environment,
and some empirical literature also supports this claim [24–26].

Considering this perspective, the employed FDI dataset (see Section 2 for more details)
presents an interesting discovery. As shown in Figure 1, the MNCs coming to Brazil are
spreading out to peripheral regions in the State of São Paulo.
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Figure 1. Number of Multinational Companies (MNCs) in each municipality in the State of São Paulo
for the year 2015 (data from the ‘Atlas of FDI in the State of São Paulo’—see Section 2).

Although the region close to the city of São Paulo still hosts the majority of foreign
investments, smaller and less-developed regions are also hosting MNCs. These regions
present lower levels of development, richness, and infrastructure, among other possible
drivers of FDI. In many cases, although only a few MNCs operate in a specific municipality,
they are of great importance for the regions’ economies. To exemplify, the municipalities of
Meridiano (approximately 3000 inhabitants), Ibirarema (approximately 7000 inhabitants),
and Ipuã (approximately 16,000 inhabitants) all host one MNC each, despite presenting
relatively less-developed characteristics. Arguably, the economic impact of these companies
is significant for these developing regions.

Yet, these MNCs do not operate in sophisticated sectors and represent investments in
farming and other agribusiness-related activities (e.g., producing fuel from sugarcane). In
other words, these regions present a less-developed business environment and industrial
network but could still be able to offer cheap labor and natural resources for MNCs. Thus,
it is important to evaluate the impact of FDI in peripheral regions on the environment, as
the results may differ from previous and more generalized FDI studies. Here, we argue
that the environmental cost of attracting FDI to lagging regions could be significant.

Appropriately, we expand the attractiveness-environment discussion by creating a
Low-Attractiveness-High-Intensity index, and by including this index in the environmental
model. Both indexes presented in this paper (and further discussed in the next section) will
expand the discussion of FDI in Brazil, as well as influence future developmental policies,
particularly concerning less-developed regions. Moreover, the presented approach fills
a gap in the literature by using more micro-level data and by considering the possible
heterogeneous effects of hosting FDI in the periphery.

The remainder of this paper is organized as follows: Section 2 presents the data and
the parametric and nonparametric techniques employed in this study; Section 3 presents
the results and discusses their implications; Section 4 concludes the presented discussion
and introduces an agenda for future scholars.
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2. Data and Method

To facilitate the reader’s experience, this section is divided into four topics to present
an orderly description of all the steps involved in this research. In short, we employ
data regarding the municipalities in the State of São Paulo, Brazil, for the 2010–2016
period. Details on variables and data sources are presented in Appendix A, and the
descriptive statistics are presented in Appendix B. Also, the State of São Paulo presents
645 municipalities but some regions were excluded due to a lack of regional data in both
the FDI and environmental models presented in the remainder of this section.

2.1. The FDI Model

We start our empirical investigation by verifying which variables should be included
in the DEA model regarding FDI attractiveness (see Section 2.2). To define which regional
variables (e.g., infrastructure, market size) influence FDI concentration in specific regions in
the State of São Paulo, we use FDI as the dependent variable. Accordingly, it is important
to choose a measure for regional FDI. Figure 1 was built using the number of MNCs for
each municipality, as it is an accessible way to visualize the distribution of FDI in the region.
However, the number of MNCs is not an appropriate measure for this study, as it does
not represent the relative importance of FDI for a given region’s economy. Moreover, this
measure would only demonstrate that São Paulo city still holds the majority of MNCs in
the sample.

To deal with this issue, this study uses a measure for the ‘intensity of FDI’ for each
municipality. Here, we use the ‘Atlas of FDI in the State of São Paulo’, a manually built
unique dataset using information from the Brazilian Integrated System of Foreign Trade
(SISCOMEX). As a result, we employ an export-related proxy for FDI in Brazil, as utilized
by Moralles and Moreno [21]. In sum, SISCOMEX presented a list containing over 20,000 ex-
port companies operating in the State of São Paulo, and a research team manually verified
the origins of these companies (i.e., domestic or foreign). With this, this Atlas presents
information on all exporting MNCs’ origins, size (i.e., export band value), and address.

Following previous regional studies [19,21], the intensity of FDI (IFDI) can be calcu-
lated as:

IFDIjt = Wjt ×

(
MNCjt

TCjt

)
(1)

and,

Wjt =
SFEjt

STEjt
(2)

where W is the adjustment weight regarding exports from foreign companies in region j at
time t, MNC is the number of MNCs, TC is the total number of export companies (national
and foreign companies), SFE is the sum of foreign exports, and STE is the sum of all exports
(regarding national and foreign companies). Similar to Moralles and Moreno [21], we used
each company’s export band value to calculate SFE and STE.

This FDI measure varies between 0 and 1. IFDI is equal to 0 in the absence of foreign
companies and is equal to 1 when all exports are dependent upon foreign companies. As
such, this measure demonstrates how important FDI is for a given region (i.e., municipality),
which is particularly useful for this study’s goals. In other words, this measure facilitates
an understanding of the concentration and growth of FDI in a region’s economy through
time, and will not overestimate large cities’ indexes (e.g., São Paulo city).

It is important to note that this dataset only includes export companies, yet this
limitation does not diminish our findings. Scholars have commented that MNCs use Brazil
as an base for export to other Mercosul (Mercado Comum do Sul) countries [19,27], which
justifies the use of this list of export companies to study FDI in Brazil. Also, the data show
that many Latin American countries receive a large porting of their imports from Brazil,
such as Argentina (20%) and Paraguay (23%), including a variety of products (e.g., cars,
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chemical products, metals, polymers, produce) [28]. As a result, the employed dataset
arguably presents a unique opportunity to study regional FDI-related issues.

Following this, we revisited previous studies [12,14,29–31] to identify possible drivers
of FDI to be tested econometrically. Namely, we included each municipality’s population
density (DEN), GDP per capita (GDPPC), industry share of GDP (IND), service’s share
of GDP (SERV), education level (EDU), productivity (PROD), and infrastructure, which
was represented by the construction (CONSTR) and transport (TRANSP) sectors. All
explanatory variables were employed in their natural log form. Again, details about the
variables are presented in Appendix A. The model can be expressed as:

IFDIjt = β0 + β1X′
j,t−1 + αj + ejt (3)

where β0 is the intercept, β1 represents the parameters to be estimated, X′ is the set
of explanatory variables included in this model, αj is the regional fixed-effect, and e is
the error term. It should be noted that all explanatory variables were lagged to ensure
theoretical consistency.

We first verified if collinearity was an issue using the Variance Inflammation Factor
(VIF) to estimate such a model. Furthermore, we used the Wooldridge test for auto-
correlation [32], the modified Wald test for heteroscedasticity [33], and the Pesaran test
for cross-sectional dependence [34]. The results suggest that all these non-spherical dis-
turbances should be treated. Thus, we employed the fixed-effects Driscoll–Kraay (DK)
estimator, as used in previous regional studies [19,35,36]. The results, which will be dis-
played in Section 3, will be used to build an ‘FDI attractiveness’ index, as explained in the
next section.

2.2. The FDI Attractiveness Index (FAI)

The first index built in this study is called the “FDI Attractiveness Index” (FAI). The FAI
is a composite index (CI) in which the main goal is to quantify the municipalities’ potential
to attract foreign investments or FDI. It is noteworthy that this potential is defined by the
municipal characteristics that were considered significant determinants of FDI, according
to the results of the regression carried out in Equation (3) (see Table 1). With the FAI, it will
be possible to verify how much the most attractive characteristics of foreign capital can
penalize the environment.

In the construction of this first index, the Benefit of Doubt (BoD) method was employed.
The BoD was presented in Cherchye et al. [37] and detailed and expanded by Mariano
et al. [38]. In short, the traditional BoD method is derived from the input-oriented CCR
model of Data Envelopment Analysis (DEA) [39]. In BoD, however, a single constant
input equal to 1 is adopted for all units, which makes the DEA result a CI and not an
efficiency index.

Using the BoD method, each compared municipality will assign the weights that are
most advantageous to them for the aggregated indicators in the index. This approach makes
it possible to build an indicator in which the unit’s strengths are taken more into account
and the weaknesses are taken less into account. This is an interesting and nonarbitrary
way of assigning weights to an FDI attractiveness index, in which there is no theoretical
prioritization among the indicators to be aggregated.

Each municipality usually specializes in a specific set of characteristics to attract FDI
(which can be considered heterogeneous investment decisions), so it is coherent that the
FAI allows municipalities to assign more weights to these characteristics. Furthermore,
an investor may consider different combinations of factors in his decision, placing more
emphasis on one aspect or another and these combinations will be different for different
investors. Given the uncertainty present in the decision process of a foreign investor, the
use of BoD becomes a very interesting alternative to building FDI Attractiveness. In fact,
Gong et al. [40] argue that in a setting in which objective knowledge of the true policy
weights is usually lacking or incomplete, the BoD model derives for each object a set of
optimal weights from the observed subindicator values themselves.

217



Sustainability 2022, 14, 4490

Table 1. The potential drivers of FDI.

Variables
Dependent: Intensity of FDI

(1)

LN_DEN t-1 0.0628 ***
(0.0095)

LN_GDPPC t-1 0.0104 **
(0.0049)

LN_IND t-1 −0.0022
(0.0031)

LN_SERV t-1 0.0339 **
(0.0151)

LN_EDU t-1 0.0136
(0.0090)

LN_PROD t-1 0.0050 ***
(0.0009)

CONSTR t-1 0.0001 **
(7.75 × 10−5)

TRANSP t-1 −0.0001
(0.0004)

Constant −0.426 ***
(0.0232)

F 7535.20 ***
Wooldridge (Autocorrelation) 6.65 **

Mod. Wald (Heteroskedasticity) 1.60 × 109 ***
Pesaran CD 322.41 ***
Mean VIF 1.73

Observations 3549
Number of municipalities 592

Standard errors in parentheses. *** p < 0.01, ** p < 0.05.

2.3. The Low-Attractiveness-High-Intensity Index (LAHI)

The second index built in this study, also with the help of DEA, is called the Low-
Attractiveness-High-Intensity Index (LAHI). This index, unlike the previous one (which
was an IC), measures the efficiency of a municipality, that is, its ability to convert inputs
into outputs. LAHI, specifically, seeks to verify which municipalities most efficiently
convert their FDI (input) attractiveness into effective foreign investment (output). Thus,
regions that, despite having a low attractiveness, still manage to attract FDI will stand
out with this indicator. Similar to the econometric FDI model, the ‘intensity of FDI’ (see
Equations (1) and (2)) is used to check the relative importance of FDI for each municipality’s
economy, while avoiding overestimating indexes for large regions such as São Paulo, city.

The LAHI was built from the output-oriented BCC model [41] of the DEA. The reason
the output orientation was chosen is the fact that the interest was in maximizing the FDI
and not in reducing the attractiveness of the municipalities. Also, the use of the BCC model
occurred because it adopts the assumption of variable returns to scale, considered the most
representative of reality since an increase in the attractiveness of the municipality will not
necessarily generate a proportional increase in attracted FDI (the use of logarithms in the
regression of Equation (3) supports this hypothesis).

Accordingly, the LAHI was constructed using a single output, which is the effective
amount of FDI attracted by the municipality and inputs the same as the outputs used to
construct the FAI indicator in the previous section. A point that deserves to be highlighted
is that many municipalities had FDI equal to zero, which hinders the construction of the
index since the DEA does not deal well with this type of data. To avoid this problem, and
to be able to discriminate between municipalities with zero FDI, as a municipality with
zero FDI and high attractiveness is considered less efficient than one with zero FDI and
low attractiveness, the zeros in the inputs were replaced by 1 × 10−5, as suggested by
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Thompson et al. [42]. It should be noted that 1 × 10−5 is an arbitrary number, but low
enough to bring consistent results.

With LAHI, it is possible to verify whether the presence of FDI in municipalities with
low attractiveness, and which are therefore highly efficient (inland municipalities, for
example), has a more positive or negative effect on the environment. The hypothesis for
this analysis is that the FDI attracted to unattractive places could be of worse quality in
terms of sustainability.

2.4. The Environmental Model

To evaluate the environmental cost of attracting FDI, as well as the environmental
impact of FDI increases in less-developed areas, an environmental model is employed.
For this model, the dependent variable is the energy-related CO2 per capita for each
municipality and year. It is important to note that other variables could lead to interesting
findings (e.g., waste, water footprint, agricultural burning) but Brazil is currently lacking a
detailed dataset containing firm-specific and region-specific information on such issues.
Also, studies focusing on these variables would arguably demand a case-study framework.
Furthermore, CO2 is widely recognized as a major pollution variable as it causes issues
worldwide (i.e., global warming) and has been widely used in developmental studies
including research regarding the effects of FDI. Hence, this study focuses on CO2 and a
more generalized discussion.

Following the protocol presented by previous environmental studies [19,42,43], the
CO2 emissions were calculated using the energy consumption from electricity and fos-
sil fuels (gasoline, diesel, liquefied petroleum gas, fuel oil, aviation gasoline, and avia-
tion kerosene). Also, the guidelines of the Intergovernmental Panel on Climate Change
(IPCC) [44] were considered, and a more detailed discussion of Brazilian legislation is
presented by Polloni-Silva et al. [19].

For this model, the previously presented indexes (FAI and LAHF) are employed as the
main explanatory variables. Additionally, the literature was revisited to include alternative
control variables. As a result, the environmental model can be expressed as:

EEjt = β0 + β1FAIjt + β2LAHFjt + β3Z′
jt + αj + ejt (4)

where EE represents the energy-related CO2 emissions per capita, FAI and LAHF are the
indexes generated by DEA, and β1–3 and Z′ represent the set of alternative control vari-
ables, namely urbanization (URB), population growth (POPGROWTH), and employment
levels (EMPLOY).

As this model presents disturbances similar to the FDI model (i.e., autocorrelation,
heteroscedasticity, and cross-sectional dependence), the fixed-effects Driscoll–Kraay esti-
mator [45] was used again. By using the DK estimator and alternative control variables, we
ensure the consistency of our results.

3. Results and Discussion

Initially, we selected the possible drivers of FDI from international literature. With
these drivers, we built a model using the intensity of FDI (IFDI) as the dependent variable,
and the results are displayed in Table 1. As previously explained, Table 1 was estimated
using the Driscoll–Kraay (DK) technique to avoid biased results.

In sum, the majority of the employed variables returned significant and positive coef-
ficients. According to the results, population density (DENS), GDP per capita (GDPPC), the
service sector (SERV), labor productivity (PROD), and the construction sector (CONSTR),
representing infrastructure, are significant predictors of the intensity of FDI, meaning
that FDI gains relative importance (i.e., participation in the regions’ economies) in fast-
growing areas.

As such, these results are aligned with the literature on this topic. As commented by
previous scholars [10,11,13], FDI does not seem to be a random investment decision, and
foreign investors search for regions with the potential for growth. Still, this potential could
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represent major increases in these regions’ environmental impacts. Hence, using these
results, the FIA index can be calculated using DEA.

Yet, before calculating and using an attractiveness index to check the effects on CO2,
we validate the use of these variables in an environmental model. In other words, we
validate these variables by including them in a model with CO2 as the dependent variable.
The results in Table 2 demonstrate that many of our selected variables are in fact significant
predictors of CO2. Although model 2 displays the results for all variables, model 3 uses
only the significant predictors of FDI (see Table 1). In both cases, the Brazilian regions’
development seems to be having a significant effect on the environment.

Table 2. The effects of regional development on CO2 levels.

Variables
Dependent: Energy-Related CO2 Emissions per Capita

(2) (3)

LN_DEN 1.658 * 0.982
(0.893) (1.162)

LN_GDPPC 1.250 *** 1.181 ***
(0.0840) (0.0895)

LN_IND 0.284 ***
(0.0633)

LN_SERV 1.825 *** 1.427 ***
(0.180) (0.171)

LN_EDU −0.314 ***
(0.0648)

LN_PROD −0.133 *** −0.103 ***
(0.0390) (0.0373)

CONSTR −0.0012 0.0020
(0.0019) (0.0019)

TRANSP 0.0415 ***
(0.0102)

Constant −5.27 *** −10.65 **
(4.182) (4.938)

F 33.42 *** 84.56 ***
Wooldridge (Autocorrelation) 85.84 *** 82.69 ***

Mod. Wald (Heteroskedasticity) 1.00 × 107 *** 2.30 × 107 ***
Pesaran CD 94.73 *** 159.86 ***
Mean VIF 1.72 1.53

Observations 3927 3927
Number of groups 561 561

Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

Here, it is interesting to note that some factors (e.g., higher education levels, higher pro-
ductivity) are negatively associated with CO2 levels, which is positive for the environment.
However, many previous environmental studies (e.g., studies using the STIRPAT model)
have discussed the isolated effect of such variables on the environment. Accordingly, this
study will not further develop the discussion of individual variables. Indeed, the novelty of
this paper is to check whether the overall attractiveness of foreign investments is negatively
associated with CO2. Arguably, creating an attractiveness index and including it in an
environmental model represent a new perspective within the debate about FDI and its
effects on the host.

Finally, Table 3 displays the results regarding the relationship between the calculated
FAI and LAHI indexes and the environment. In other words, Table 3 shows the environ-
mental impact of regions with increasing potential to attract FDI, along with the effects of
FDI in peripheral regions.
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Table 3. The effects of the FAI and the LAHI indexes on CO2 emissions.

Variables
Dependent: Energy-Related CO2 Emissions per Capita

(4) (5) (6) (7)

FAI 0.910 * 0.755 **
(0.529) (0.339)

LAHI 2.446 * 1.840 *
(1.458) (1.073)

LN_URB 4.822 *** 5.069 ***
(1.827) (1.903)

POPGROWTH 0.0148 * 0.0150 *
(0.0078) (0.0079)

LN_EMPLOY 1.192 *** 1.171 ***
(0.163) (0.160)

Constant 1.506 *** −23.44 *** 0.0636 −25.51 ***
(0.377) (8.407) (1.252) (9.307)

F 2.81 * 82.21 *** 2.81 * 220.16 ***
Wooldridge (Autocorrelation) 75.21 *** 82.41 *** 75.97 *** 82.78 ***

Mod. Wald (Heteroskedasticity) 2.50 × 107 *** 2.20 × 107 *** 1.70 × 107 *** 9.60 × 106 ***
Pesaran CD 320.46 *** 158.09 *** 324.65 *** 159.18 ***
Mean VIF 1 1.09 1 1.07

Observations 3913 3913 3913 3913
Number of municipalities 559 559 559 559

Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

The FAI index, which was used to investigate how the potential to attract foreign
investments could impact the environment, demonstrates that this potential attractiveness
is environmentally costly. Here, the results suggest that this growth process significantly
increases the energy-related CO2 emissions. Thus, FDI targets polluted regions.

This is an interesting finding, as previous scholars have commented on the possible
environmental benefits of FDI. Even some recent discoveries in Latin America suggest
that FDI could benefit the environment, as demonstrated by Polloni-Silva et al. [19] and
Xu et al. [46]. Part of the literature defends the idea that FDI brings innovation, green
technologies, and higher productivity levels to emerging economies [16–18]. Our results do
not contradict these claims but demonstrate that these companies—despite bringing new
technologies—invest in increasingly polluted regions. As such, more traditional growth
policies aiming to simply increase the FDI inflows might not be in the host regions’ best
interest, at least from an environmental standpoint.

Still, on the technological benefits of hosting FDI, and therefore benefiting from cleaner
and more productive technological solutions, the results suggest that the impact of FDI
is limited. As previously commented, the State of São Paulo hosts the majority of foreign
investments in the country. Yet recent studies suggest that the promised environmental
benefits of São Paulo’s development (e.g., sophistication, higher productivity) were not
achieved. Gandhi et al. [47] and Geller et al. [48] comment that the energy intensity (i.e., the
energy needed to produce one unit of GDP) did not fulfill the optimism predictions. In
reality, São Paulo is arguably a development benchmark for Brazil, but the region still
presents an energy trend unlike those in developed economies [47]. As such, any positive
effects coming from the presence of MNCs in these regions may be neutralized due to the
regions’ growth.

In short, this growth process is environmentally costly. Considering these results, local
policymakers should revisit their economic growth process. Arguably, bringing FDI to
these regions might not be enough to genuinely boost economic sophistication and reduce
emissions. The results of the FAI index, along with the control variables, suggest that the
growth process of the municipalities in the State of São Paulo has a great impact on the
environment. Urbanization levels, for example, represent a great source of CO2, along with
employment levels.
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Consequently, when discussing how to attract FDI to a region to modernize its econ-
omy, the debate should include the regions’ history and economic growth to evaluate what
other measures should be accounted for. As discussed by Adeel-Farooq et al. [49], local
policymakers should stop blaming foreign investors and foreign governments for their
environmental issues and instead take an active role in their energy-related policies. It
implies that the policymakers should also pay attention to clean energy technologies such as
solar, photovoltaic, biomass, and wind in peripheral areas since their current development
path tends to be environmentally harmful.

In addition, Table 3 displays the results regarding the relationship between the LAHI
index and the environment, with LAHI representing the FDI in less-developed areas.
Here, LAHI represents an efficiency-type of measure calculated using DEA, as previously
explained. The results suggest that less-developed regions with greater participation of FDI
in their economies (i.e., regions in which the MNCs have a prominent role in the economy,
at least concerning the regions’ exports) present an environmentally costly development.
In other words, when these peripheral regions host MNCs, the effect on the environment is
negative, as the estimated coefficient for the LAHI index is significant and positive to the
energy-related CO2 emissions.

This is an interesting finding as several scholars have commented on the environmental
benefits of hosting FDI, even in the case of Latin America [19]. However, more recent
scholars point to FDI being heterogeneous in many aspects, including technologically [3,50].
As a result, many results coming from generalized datasets (e.g., country-level studies) or
studying the general effect of FDI on emissions may result in an incomplete analysis of FDI
on the environment.

Our results suggest a distinction between FDI in larger and better-developed ar-
eas, which arguably involves a large number of MNCs in distinct areas including high-
technology sectors, and the FDI choosing the periphery. As commented earlier, many
regions in the countryside can be seen as a valuable source of natural resources and work-
force. Indeed, the FDI in regions that are not considered the benchmark for fast growth,
along with other desirable aspects (e.g., infrastructure), may not represent an environmen-
tally friendly investment decision.

On this heterogeneity, several regions with high levels for the LAHI index are home to
agribusiness-related MNCs. According to the employed Atlas, these companies represent
activities regarding cereal cultivation, seeds, sugarcane, poultry, corn, and vegetable oils,
among others. This is the case for municipalities in the countryside of São Paulo, such
as Santa Cruz das Palmeiras, Meridiano, Ibirarema, Itaí, Ipuã, and Palmital. Accordingly,
these companies represent a segment of FDI that differs from the traditional ‘technologically
advanced multinationals’ constantly discussed in the literature.

Nevertheless, it is important to declare that our results do not conflict with previous
findings. Alternatively, we argue that it is necessary to include technological heterogeneity
and variables such as sector in FDI studies. In sum, the ‘one size fits all’ approach regarding
FDI seems to limit many empirical studies. For example, some recent investigations have
started to include the quality of FDI and these investments’ sectors in the econometric
models to further investigate how heterogeneity may influence the effect of FDI on the
host [3,50,51]. Our results are aligned with these scholars’ claims.

To sum up, local policymakers in the ‘FDI tournament’ [52] should analyze the type of
investments their regions host, and arguably seek high-technology MNCs to benefit from
higher productivity levels, more frequent knowledge, and technology spillovers, whilst
also reducing the energy intensity and the local CO2 emissions.

4. Conclusions

This study investigates the environmental cost of attracting FDI through two distinct
perspectives. First, as FDI is not represented by random investment decisions, this study
analyzed how the attractiveness levels (i.e., the potential to attract FDI) of the municipal-
ities in the State of São Paulo impact the environment. Following, considering that the
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literature presents no consensus on the effects of FDI, and recent investigations point to
the heterogeneous qualities of FDI, we investigate the environmental effects of the FDI in
the periphery of the State of São Paulo. In short, this study employed robust panel data
techniques coupled with Data Envelopment Analysis to contribute to the literature on
growth strategy and the role of FDI in emerging regions.

Our results suggest that FDI mostly concentrate in fast-growing areas and that these re-
gions’ recent development strategies are environmentally costly. Also, the FDI in peripheral
regions (e.g., the countryside of the State of São Paulo) does not present the technological
capabilities to benefit the host regions’ environments, as predicted by previous studies.
FDI in the periphery seems to be concentrated in agriculture. Although these regions
present lower levels of attractiveness (e.g., smaller economies, weaker infrastructure), they
still host MNCs. Yet the presence of these MNCs is not capable of positively influencing
the environment.

Previous studies have commented on how Brazilian growth is highly
polluting [19,47,53,54]. Therefore, policymakers should revisit their growth strategies.
Moreover, as the periphery might represent unique investment opportunities where foreign
investors can access cheap labor and natural resources, local policymakers should create
ways to attract MNCs to more developed areas. For example, some empirical evidence
shows that FDI in dirty sectors is harmful to the host [55], whereas investments in high-
technology sectors could be advantageous [56,57]. Thus, following this idea, policymakers
may incentivize more environmentally friendly sectors, especially in high LAHI areas, since
modern and technology-intensive FDI will concentrate on developed regions.

Conclusively, future research should consider these possible heterogeneous effects of
FDI and include sector-specific data in econometric models. Also, alternative econometric
techniques (e.g., threshold regression, quantile regression) could facilitate an understanding
of the effects of FDI under distinct development levels. Alternatively, the use of regional
heterogeneity and cluster analysis could advance the discussion on regional heterogeneity
and FDI/growth. To sum up, Brazil and other Latin American countries could benefit from
a larger dataset and a longer timeframe.

Finally, as commented earlier, future case studies could use other measures of pollu-
tion, including more local measures (e.g., water footprint), to better compare foreign and
Brazilian companies.

Author Contributions: Conceptualization, E.P.-S., E.B.M., H.F.M. and D.A.N.R.; Writing—original
draft preparation, E.P.-S., G.A.R. and E.B.M.; Methodology and software H.F.M., E.P.-S. and E.B.M.;
Writing—review and editing, H.F.M. and G.A.R.; Project administration, D.A.N.R. All authors have
read and agreed to the published version of the manuscript.

Funding: The authors acknowledge the support from the Coordenação de Aperfeiçoamento de
Pessoal de Nível Superior—Brasil (CAPES) and the São Paulo Research Foundation (FAPESP) (Process
no. #2019/19905-0 and #2020/06473-1).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Data will be made available upon reasonable request, following the
embargo period on the FDI-related dataset, which will make the dataset publicly available on
30 November 2023.

Conflicts of Interest: The authors declare no conflict of interest.

223



Sustainability 2022, 14, 4490

Appendix A

Table A1. Variables and sources.

Variable Description Source

IFDI Intensity of FDI
Calculated with data from the Atlas of FDI in the State

of São Paulo

EE Energy-related CO2 emissions per capita

Calculated with data from the Ministry of Science,
Technology, Innovation, and Communications (MCTIC),

the National Agency for Petroleum, Natural Gas and
Biofuels (ANP), and the Brazilian Energy Research

Office (EPE).

FAI FDI Attractiveness Index Calculated with Data Envelopment Analysis (DEA)

LAHI Low-Attractiveness-High-Intensity Index Calculated with Data Envelopment Analysis (DEA)

DEN
Population density (inhabitants per

square kilometer)
Brazilian Institute of Geography and Statistics (IBGE)

GDPPC Real GDP per capita IBGE

IND Industry’s share of GDP (%) IBGE

SERV Services’ share of GDP (%) IBGE

PROD
Manufacturing labor productivity (value added
by manufacturing/total jobs in manufacturing)

Calculated with data from IBGE and the Annual Social
Information Report (RAIS)

CONSTR Jobs in the construction sector (% of total jobs) RAIS

TRANSP Jobs in the transport sector (% of total jobs) RAIS

URB Urbanization rate (%) IBGE

POPGROWTH Population growth (%) IBGE

EMPLOY Employment rate (%) RAIS

Appendix B

Table A2. Descriptive statistics.

Variable Mean Std. Dev. Min Max

IFDI 0.047 0.144 0.000 1.000
EE * 2.127 2.587 0.105 34.413
FAI 0.672 0.138 0.265 1.000

LAHI 0.841 0.054 0.630 1.000
DENS * 4.118 1.446 1.650 9.470

GDPPC * 2.861 0.546 1.580 5.691
IND * 2.739 0.725 0.992 4.454

SERV * 4.010 0.257 2.460 4.479
EDU * 2.516 0.337 1.015 4.120

PROD * 4.372 1.045 0.486 13.645
CONSTR 2.883 4.167 0.000 75.934
TRANSP 3.554 3.388 0.000 30.048

POPGROWTH 1.024 2.605 −23.724 31.754
URB * 4.438 0.196 3.216 4.605

EMPLOY * 3.020 0.473 1.685 5.395
* Presented in the natural-log form.
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Abstract: This paper investigates how cultural distance, the local experience of a foreign subsidiary,
and the intensity of local competition jointly affect the staff localization of MNEs’ subsidiaries.
While previous studies on the effects of cultural distance have mainly focused on the gap between
home and host countries, we extend the existing “home-host” country perspective to the home-
intermediary-host country relationship. This study regards Korea as an intermediary country and
utilizes 520 observations from a unique survey conducted by the Export-Import Bank of Korea from
2006 to 2013. The results suggest that the impact of cultural distance on staff localization is a function
of local experience and competitive environment in the home-intermediate-host relationship structure.
This paper makes a theoretical contribution to our understanding of the behavior of multinational
corporations by expanding the cultural distance perspective between the home and host countries
explored in previous research to the home-subsidiary-subsidiary structure.

Keywords: multinational enterprises (MNEs); staff localization; cultural distance; local experience;
competition intensity

1. Introduction

The impact of distance between home and host countries on strategies adopted
by multinational enterprises (MNEs) is well established in international business litera-
ture [1,2]. Distance has been found to affect organizational processes and consequences [3],
including location choice [4,5], entry choice [6], corporate political activities [7,8], transfer
of knowledge [9], and firm performance [10]. Although previous studies have focused
primarily on the distance between home and host countries [11,12], the investment situa-
tion of MNEs is more complicated. When expanding into rather “distant” host countries,
understanding the impact of cultural differences is vital for corporate sustainability [13],
and the invariable international norms and practices do not necessarily suit each subsidiary.
Researchers suggest that attempts to across national borders are likely to be more successful,
with senior managers often leaving scope for local interpretation to tackle challenges they
face in host countries [14]. And in practice, an MNE can invest indirectly in its foreign
subsidiary in a host country through another foreign subsidiary in a third (neither home
nor host) country, termed an intermediate country. While this home-ubsidiary-subsidiary
investment (illustrated in Figure 1) by MNE is frequently observed [15], it has been largely
understudied in the literature.

To address this research gap, we developed an integrated model that considers the
effects of cultural distance between home and intermediate countries on the local respon-
siveness of MNEs. Our research question is to study the impact of cultural distance on
staff localization and the contingent relationship of local experience and competitive envi-
ronment in the home-intermediate-host relationship structure. We propose that cultural
distance is a determinant of localization even in the parent-subsidiary-subsidiary context.
Specifically, we focus on localization in human resource management in multinational
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subsidiaries. In addition, we explore whether or not the impact of cultural distance on staff
localization is contingent on subsidiary capabilities and the competitive environment.

Figure 1. Illustration of “home-subsidiary-subsidiary” investment.

This study makes both theoretical and practical contributions. First, it builds on
previous research that focused on the cultural distance between home and host countries.
We broaden the scope of discussion by exploring the cultural distance between intermediate
and home countries, providing a theoretical contribution in opening the black box of MNEs’
investment options. Second, we examine the foreign subsidiary itself as a unit of analysis by
addressing the impact of subsidiary-level conditions on localization. While many studies
of MNE subsidiaries deal with institutional differences, only a few address subsidiary-level
constructs [16]. Thus, our findings deepen extant understanding of MNE localization and
their subsidiaries’ entrepreneurial actions.

Our conclusions should be of interest to multinational parent firms interested in
employing expatriates, granting autonomy to their subsidiaries, and developing market
strategies. Because MNE subsidiaries often lack knowledge of local market conditions, they
are likely to employ local employees to improve their local competitiveness. In addition,
organizational experience over time can improve a subsidiary’s market knowledge, which
results in parent firms’ granting more autonomy [17]. In contrast, increased competition in
culturally dissimilar markets can cause subsidiaries to orient toward a globally integrated
strategy using expatriate employees [18,19]. We suggest that the impact of cultural distance
on staff localization depends on the MNE subsidiary’s local experience and the intensity
of competition in the host country. Specifically, we argue that while a subsidiary’s local
experience can be a positive moderating factor, the intensity of competition in the host
market negatively moderates the effect of cultural distance on localization of staffing. Panel
data of 520 MNE subsidiaries over five years provides general support for our hypotheses.

2. Background and Hypothesis Development

2.1. Local Responsiveness and Staff Localization of MNEs

Multinational corporations must choose between globally integrated or locally respon-
sive strategic orientations. The former involves control of foreign subsidiaries within the
parent firm, while the latter separates them from domestic operations and requires adapta-
tion to local conditions [20–24]. Most MNEs attempt to improve their global competence by
establishing networks with overseas subsidiaries while dealing with institutional obstacles
associated with local market heterogeneity. Whether an MNE succeeds depends mainly on
the extent to which it responds to local conditions [25,26].

Many previous studies examined the determinants of a global integration strat-
egy [27,28]. However, some investigated the determinants of local responsiveness by
shedding new light on subsidiary roles and explaining subsidiary autonomy from head-
quarters [29–32]. In practice, most MNE subsidiaries respond to local adaptation by hiring
a local chief executive officer or employees, creating a joint venture with local firms, and
using local embedded marketing [33]. Subsidiaries with local experience tend to cope effec-
tively with problems specific to the location, which leads to superior performance [34,35],
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but acquiring local market knowledge through market transactions can be challenging [36].
For example, local employees can provide unique knowledge about social customs, local
business practices and customer orientation [37]. Likewise, MNEs are more likely to use
host-country nationals (HCNs) rather than parent-country national (PCN) expatriates or
third-country national (TCN) expatriates to respond to local pressures [38].

Subsidiaries’ motivations for staff localization vary. For example, MNE subsidiaries
in China conform to government pressures such as legal restrictions [39]. In addition,
they must deal with socio-cultural differences, particularly when operating in culturally
dissimilar markets such as emerging economies. For instance, “guanxi” is a locally accepted
practice that fosters connections that build formal institutional support in China [40,41].
Also, MNEs are often aware of the considerable cost of using expatriates rather than local
employees [41]. In addition, the effectiveness of expatriates relies on contextual variables,
including cultural distance [42], which can also encourage the hiring of local staff.

2.2. Cultural Distance

International business (IB) scholars have introduced the concept of distance between
countries in the form of cultural, institutional, and psychological dimensions to explain the
relationship between MNEs and their subsidiaries [42]. Cultural distance refers to the dif-
ferences that individuals from different countries may have in observing certain behaviors,
affecting the transfer of work practices and methods from one country to another [43]. This
may increase the costs of obtaining information and interrupt communications, making it
difficult for local subsidiaries to integrate, apply their own routines, and adjust products [7].

For organizations engaged in international activities, the cultural distance may be
crucial. For example, it is commonly believed that a greater cultural distance means
a larger cultural difference, which explains why a foreign firm in culturally dissimilar
markets deals with institutional obstacles attributable to the liability of foreignness [44].
Hofstede et al. [43] argued that this is because culture is the basis of institutional arrange-
ments. More precisely, culture can be regarded as a part of the informal system of an
environment, which is the basis of formal systems [45]. When multinational companies
enter an institutional setting with different rules, they must meet social expectations, show
social responsibility in the host country, and establish social legitimacy. Difficulty obtaining
social legitimacy is a function of the cultural distance between the country of origin and the
host country [46]. This makes multinational companies more inclined to invest in countries
with cultures similar to those of their home countries [47]. Many researchers have analyzed
the effects of cultural distance on strategic decisions such as location choice [48], degree of
ownership [49], entry mode [1,6], transfer of practices [10,50], and even performance [51].

2.3. Hypothesis Development

Once a host country has been targeted, entry strategies must be matched with the
cultural distance to that country to enhance competitive advantages resulting either from
a small cultural distance or the ability to mitigate the negative impact of a large distance.
The existing cultural distance is a measure of the difference between home and host
countries, and heterogeneity is assumed due to characteristic differences of the countries.
However, the investment situation of MNEs can be complicated. In practice, there are many
foreign subsidiaries in a host country in which their individual parent firms indirectly
invest through a subsidiary in another country, requiring us to define this third country
as an intermediate country. A subsidiary in an intermediate country mediates between its
headquarters in the home country and the subsidiary in the host country. Therefore, the
subsidiary in the host country faces pressure from two sides: one from the intermediate
subsidiary and the other from the parent firm [16]. The home and host country effects still
affect staff localization even when the subsidiary in the host country receives investments
from the intermediate firm rather than the parent firm.

Facing the dual pressures of globalization and local response, multinational companies
may choose a competitive strategy, such as a global strategy or multi-domestic strategy,

229



Sustainability 2022, 14, 249

and then select staffing practices for their subsidiaries appropriate to the strategy [52]. An
MNE often balances its strategic needs by responding to both global integration and local
responsiveness. In terms of global integration, greater cultural distance leads to greater
use of PCN expatriates because different cultures result in uncertainty, risk, and informa-
tion asymmetry between the headquarters and its subsidiaries [53,54]. In terms of local
responsiveness, greater cultural distance leads to more employment of local staff [41,54].

In the former case, because the subsidiary makes decisions and conducts management
operations under the control of headquarters and therefore benefits from the competency
of the resource-rich headquarters as a member of a multinational company, how the com-
petency of headquarters is applied at the local level is essential. In the latter case, because it
is a foreign company operating at a local level, exploration competency, which manages
competition with local companies and relationships with governments and develops local
competency that headquarters do not have, is also important. Subsidiaries in mediating
countries, which are under pressure to use both competencies, can go abroad to reduce costs
or explore global markets, regardless of resource utilization at headquarters or independent
exploration activities of subsidiaries [23]. Although the subsidiary makes local investment
decisions on its own, the subsidiary cannot ignore the influence of headquarters because it
operates within the management system and culture of headquarters. If headquarters in-
vests in the host country through a subsidiary in a mediating country-a bypass strategy-the
influence of headquarters cannot be ignored [16]. Regardless of the presence of a subsidiary
in the mediating country or the level of autonomy of the subsidiary, the cultural distance
between home and host countries can affect the localization of the subsidiary in the host
country. We can therefore expect that:

Hypothesis 1 (H1). Cultural distance between home and host country is positively related to the
employment of local managerial staff.

Foreign subsidiaries are embedded in the local environment, which requires respon-
siveness to the local context, as a bypass strategy to overcome heterogeneity between the
home and host country [55]. However, if the cultural distance between the home and
intermediate countries is considerable, a subsidiary in the intermediate country also has
to overcome the liability of foreignness [16]. As a result, headquarters may apply new
institutions through localization. When a country such as China has undeveloped systems
or relies heavily on informal transactions, a coercive isomorphism can motivate to increase
localization [40].

Previous research has explored the importance of congruence between mitigating
cultural conflicts in MNEs and staff localization strategies [52]. The unique Chinese social
culture and internal labor market have been identified as the core factors determining
Chinese human resource management practices [56]. Successful MNEs are likely to mitigate
cultural conflicts between home and target countries by developing staff localization
strategies that accurately interpret the highly heterogeneous environment and lead to
appropriate actions [5]. To avoid cultural friction between local norms and a company’s
practices, many firms, and those from western countries, in particular, will tend to invest
temporarily where the culture and social norms are similar (and the cultural distance is
relatively smaller), as is the case in Korea and Japan [3,57]. Drawing on staff localization
strategies identified in previous research [58], we hypothesized that cultural distance
between home and intermediate countries would be positively related to employment for
local managerial staff:

Hypothesis 2 (H2). Cultural distance between home and the intermediate country is positively
related to the employment of local managerial staff.

Foreignness is a burden because foreign companies are less familiar with the local
market and business environment than their local counterparts [2]. As far as China is
concerned, foreign companies need to employ more than a certain proportion of local
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employees. If they have local managers or invest in local companies or state-owned com-
panies, it is usually easier to set up companies in the registration process. If the cultural
distance between home and host countries is large and there is great heterogeneity, it may
be challenging to overcome external responsibility. Subsidiaries can use their experience,
ability and understanding of the local business environment to offset external respon-
sibilities. With the expansion of cultural distance, the ability of relatively independent
subsidiaries will have a greater offset effect. If local subsidiaries can avoid relying on the
headquarters or subsidiaries of intermediary countries, the headquarters can accept greater
localization [59,60]. Therefore, if the cultural distance is large, the subsidiary will actively
hire local people, and with the improvement of the subsidiary’s experience and ability, the
company will be more likely to hire local managers who can make crucial decisions.

Because a subsidiary can gain internal competency through operational experiences
by connecting local customers, the subsidiary can make decisions based on its experiences
rather than the guidelines of headquarters when those guidelines are a poor fit for local
conditions. It has superior alternatives, even if a subsidiary follows unilateral guidelines
established by headquarters in the early stages of business development. This will give
a subsidiary an independent role in the local market rather than one that depends on the
direction from headquarters [22,28]. Local business experiences can allow a subsidiary to
exercise its absorptive capacity to capture new business opportunities and introduce new
management activities and performance standards. Therefore, the empirical capacity of a
subsidiary can be a factor in its ability to increase localization.

Hypothesis 3 (H3). A subsidiary’s local experience positively moderates the impact of the cultural
distance between home and host country on the employment of local managerial staff.

From two perspectives, the local competitive environment may be seen as an external
responsibility. First, if competition in a local market is fierce, and overseas subsidiaries
compete aggressively with local companies, performance may suffer directly. From an
uncertainty perspective, the competitive strategies in the home country may not be effective
in the local country, and it is possible to spend additional resources on developing new
competition strategies such as analyzing competition structure and conducting market-
ing [61]. These factors may make it challenging to achieve high levels of performance [62].
However, intense competition is not necessarily a negative factor as it could positively
affect innovation in the local country. Cultural distance and local competitive environment
may promote localization, and both aspects are based on the characteristics of the local
market. However, a combination of the two could raise the pressure from global integration
rather than generate a local response.

The existing competition environment is regarded as a foreignness liability comparable
to cultural distance. To address it, a foreign company can improve connections with local
customers by hiring local employees and seeking guanxi relationships with governments or
suppliers by localizing managerial positions [40]. The cultural distance at the national level
and the intense competition at the industrial level can be understood through the liability
of foreignness [16]. As foreign companies feel their limitations as a foreign company, the
stronger the competition, the more prominent localization becomes.

This paper deals with the control of subsidiaries, which receive knowledge and compe-
tence from headquarters (illustrated in Figure 2). Companies operating in an intermediate
country can utilize the subsidiary’s capabilities in that country. When competition with
local companies is intense, foreign companies can acquire local knowledge and build
competency by hiring local staff. This can involve simply imitating the competitive strate-
gies used by local competitors. Multinational companies can also increase the number of
expatriates to transplant their management methods because, as a first-mover, they can
develop innovative marketing and effective management strategies that differ from local
competitors [63].
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Figure 2. Conceptual model of “home-subsidiary-subsidiary” investment.

Hypothesis 4 (H4). The intensity of local competition negatively moderates the impact of cultural
distance between home and host country on the employment of local managerial staff.

3. Sample and Methods

3.1. Data Source

We utilized 11,002 observations made by the Export-Import Bank of Korea from 2006
to 2013 of the investment statuses of Korean companies operating in China. Focusing only
on companies that placed their headquarters in foreign countries, we used the Stata 14
program as an analysis tool after data processing. In the data processing, after excluding
data with missing values of the home country or selecting China as the home country,
868 items remained. We identified multiple business-investment cases within one company,
leaving 676 items. We then removed all except the largest subsidiaries, leaving 636 items
after correcting errors in the original materials. Finally, we removed every observation
with a home country of Labuan, Mauritius, Bahamas, Cayman Islands, International Fi-
nance Corporation, Virgin Islands, Cyprus, and Malta, which are known as paper-company
countries, and then selected 570 items (205 companies by each home country) as analysis
subjects. As these constituted unbalanced panel data that do not have every object (i) de-
pending on time (t), removing items with missing values or multicollinearity in the panel
data analysis process left 520 items as analysis subjects and 186 panel groups (subsidiaries).
After data preprocessing, we revised the observation years to the period between 2006
to 2010. The minimum observation value of each year per group was 1 year, and the
maximum observation value was 5 years. The average observation value was 2.7 years.

3.2. Measurement

3.2.1. Dependent Variable

This paper calculated the proportion of local managers of total managers by using the
number of local managers and the number of Korean managers suggested in the survey.

3.2.2. Explanatory Variables

By using the four cultural dimensions developed by Hofstede et al. [43] and Kogut and
Singh [1] of power distance (the solidity of social class; PDI), individualism-collectivism
(IDV), masculinity-femininity (task orientation-human orientation, MAS), and uncertainty
avoidance (UAI), we determined cultural distances for each country. The cultural distance
between home and host and cultural distance between home and intermediate country
are included in the analysis. The cultural distance calculation formula was derived using
formula (1). For example, China’s PDI, IDV, MAS, and UAI values were 80, 20, 66, and 30,
respectively, and Korea’s values were 60, 18, 39, and 85, respectively. The cultural distance
between two countries is calculated as

Cultural Distancej = ∑
4
i=1

√(
Iij − Iiu

)2 (1)

where Iij and Iiu are the values of the standardized characteristic i corresponding to coun-
tries j and u, respectively.
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We established an investment period, which is a substitute for the experience capability
of a subsidiary. We then calculated the investment period with investment age using
the initial year when the subsidiary of the intermediating country invested in the local
subsidiary. The intensity of competition considered a liability of foreignness at the industrial
level utilized a survey item to describe competitive relationships with local companies.
The answer sheet consisted of a 5-point scale of very poor, poor, neutral, good, and very
good, with very good assigned a value of 1 point and very poor 5 points. The larger the
observation value, the stronger the competition.

3.2.3. Control Variables

This paper measured control variables of subsidiaries in the mediating country (Korea),
such as listed corporations, company age, sales, and whether they engage in manufacturing.
Listed corporations were divided into listed corporations, designated listed corporations,
externally audited corporations, generally listed corporations, designated KOSDAQ cor-
porations, listed KOSDAQ corporations, closure corporations, and merged corporations,
with a value of 1 given to listed corporations, designated listed corporations, designated
KOSDAQ corporations, and listed KOSDAQ corporations, and 0 assigned to the others.
We used the year of establishment of the Korean corporation, and natural-log values were
used for sales. In the case of manufacturing companies, because most categories were di-
vided into manufacturing and service from the survey items, we coded the manufacturing
industry as 1 and the service industry as 0.

For control variables of the local-country (China) subsidiaries, we selected an asset
scale, whether the manufacturing industry exists, and whether independent investment
exists. We utilized a survey item related to the total assets of a local subsidiary for the
asset scale and used an industry code for the local corporations to determine whether
a manufacturing industry exists. Both control variables of the intermediating and local
countries were used after referencing prior research.

The controlling factors of local experience of local companies take advantage of the
number of business years and the reverse causality in the basic research model. Converting
the business period into the empirical competency according to entering time is problematic
because the amount of experience over time and its quality can differ among companies.
Local experience and knowledge tend to increase over time, but the amount of the increase
depends on the subsidiary’s ability to adapt to local conditions. For example, when
investing in local companies, if a company enters a market through a joint venture or
syndicated investment with local companies, the entering company can adapt more rapidly
because it can learn the capabilities of the local company. However, in the case of a
single investment, it is difficult to assume that the entering company can accumulate a
comparable amount of experience during the same 1-year period because the company does
not immediately recognize the local environment and practices. We, therefore, controlled
for whether a single investment exists and applied the experience of subsidiaries as a
controlling variable. For whether a single investment exists, we coded a single investment
as 1 and the others as 0, out of each observation value of a single investment, joint venture,
and syndicated investment, using the survey items related to the investment types.

3.3. Methodology

We conducted a panel analysis on 520 observations using Stata 14, a statistical software
package. Our analysis involved 186 headquarters-intermediating subsidiaries and local
subsidiaries out of the Export-Import Bank of Korea. After conducting a model test to
determine the panel data, we conducted correlation analysis in Table 1 and panel data
analysis in Table 2.
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Table 2. Results of the GLS Regression Analysis.

DV: LOCAL Model 1 Model 2 Model 3 Model 4 Model 5

LISTED (IM)
−0.043 −0.048 −0.054 −0.044 −0.050
(0.061) (0.060) (0.059) (0.060) (0.059)

AGE (IM)
0.004 ** 0.004 ** 0.004 * 0.004 ** 0.004 **
(0.002) (0.002) (0.002) (0.002) (0.002)

SIZE (IM)
0.030 0.027 0.028 0.025 0.026

(0.020) (0.020) (0.020) (0.020) (0.020)

MNF (IM)
0.041 0.043 0.033 0.042 0.031

(0.071) (0.071) (0.070) (0.071) (0.069)

SIZE (HS)
−0.031 * −0.026 −0.029 −0.024 −0.027
(0.019) (0.019) (0.019) (0.019) (0.019)

MNF (HS)
0.226 *** 0.215 *** 0.236 *** 0.213 *** 0.236 ***
(0.075) (0.075) (0.075) (0.075) (0.074)

WOS (HS)
−0.077 −0.069 −0.071 −0.071 −0.073
(0.050) (0.050) (0.049) (0.050) (0.049)

CD (HM-IM)
0.001 0.000 0.001 −0.000 0.000

(0.002) (0.002) (0.002) (0.002) (0.002)

CD (HM-HS)
0.002 0.001 0.002 0.001

(0.001) (0.002) (0.002) (0.002)

LOCEXP
0.010 * 0.010 *
(0.005) (0.005)

CD (HM-HS) *
LOCEXP

0.037 ** 0.042 ***
(0.015) (0.015)

CMPTN
−0.002 −0.003
(0.020) (0.020)

CD (HM-HS) * CMPTN
−0.036 ** −0.042 **

(0.017) (0.017)

Constant
0.128 0.046 0.045 0.062 0.065

(0.475) (0.478) (0.470) (0.489) (0.479)
N

Chi2
520 520 520 520 520

23.39861 24.96160 34.43298 29.64265 41.08551

* p < 0.1, ** p < 0.05, *** p < 0.01; Standard error in parentheses.

Panel data for various objects have been researched at several time points using
variables of the object (i) over time (t). Independent variables and error of basic assumptions
of ordinary least squares (OLS) regression analysis violate a condition that the problem
of omitted variable bias is not severe. It was, therefore, necessary to control unit-specific
unobserved heterogeneity. To resolve the heterogeneity problem, fixed effects and the
possibility of random effects should be determined. The fixed effect is such that the original
characteristics of an object are assumed as a fixed parameter with independent variables; it
then controls the variable by estimating or removing it. Because this parameter is estimated
and a characteristic of an object that cannot change with time, individual property effects
should be eliminated through assumptions such as within transformation, first deviation,
and least squares dummy variables. However, the possibility of random effects assumes
that an individual original characteristic is given randomly, meaning it is not related to the
independent variable but is regarded as a random variable. Although the fixed effects focus
on the variance in the panel object (i), the random effects estimate the weighted average of
the between effect and the fixed effect. The weight will be determined depending on the
relative size of the error term between effects and the fixed effects and on the number of
observation values for each object.

Hypothesis testing to determine the model to provide estimates includes F, Hausman,
and Breusch-Pegan tests. F tests determine the model between the fixed effects and the joint
OLS. The Hausman test determines the fixed effects and the random effects. The Breush-
Pegan test determines the random effects and the joint OLS. We selected an appropriate
model between the fixed and random models through the Hausman test, considered the
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degree of appropriateness between this model and the joint OLS, and then determined a
final model.

The Hausman test produced a p-value of 0.8313, which means we could not reject the
null hypothesis that there is no significant difference between the two regression coefficients
and that there is no difference between the two regression coefficients. Because estimates
of the random model do not differ from the estimates of the unbiased fixed model, both
models were deemed unbiased, but the random model was selected because it was more
efficient [8]. In the case of the Breush-Pegan test, we rejected the null hypothesis because
the p-value was 0.0000. The heterogeneity between individuals was 0, and the random
model was again selected because the random model results were significant.

Since the panel data include characteristics of time series data, autocorrelation was
possible. In the random-effects model determined through model tests, a generalized least
squares estimation was utilized if autocorrelation occurred.

4. Results

Model 1–5 in Table 2 report the relevant regression results of the relationship between
cultural distance and localization level. We tested for the presence of multicollinearity in
our analyses by examining variance inflation factors (VIF). All VIFs (max: 2.50; mean: 1.47)
were below 10, confirming that multicollinearity is not a severe problem in our study.
The coefficient of cultural distance (Home-Host) in model 5, the overall model is not
statistically significant (p = 0.05). Therefore, Hypothesis 1 is not supported. However, we
considered Hypothesis 1 as supported because it was marginally significant. Because the
estimated coefficient for the localization level of cultural distance (Home-Intermediary)
is not statistically significant either in model 2 or model 5, Hypothesis 2 is not supported.
Because the cultural distance is fixed as the difference value between countries, we expect
to find no variance for each year on panel data with time-series data. The overall estimated
coefficient in the model could have less statistical significance compared with cross-sectional
data. In addition, because this study fixed the intermediating and local countries like Korea
and China, respectively, the variance with the home countries also represented a certain
value, and the coefficient in the model had less statistical significance.

Next, model 3 shows the moderating effects of the local subsidiary’s experience, as
measured by the investment period, are statistically significant at a 0.05 level, with an
estimated coefficient of 0.037. This influences the relationship between cultural distance
(Home-Host) and localization level and supports the moderating effect of hypothesis
3: when the cultural distance between home and the local country is long, the level of
localization will increase. Subsidiaries in the mediating country can control this relationship
depending on their experience operating in the local country. As it mediates the control
to a positive direction, the longer cultural distance becomes and the more experience
subsidiaries have, the greater the localization level becomes.

In model 4, the intensity of competition is statistically significant since its mediating
effect on the localization level has a mediated coefficient value of −0.036 at the 0.05 level.
Therefore, Hypothesis 4 was supported. This means that the basic model—the longer the
cultural distance between home and local countries, the greater the localization level—
would change depending on competitive intensity. Therefore, the mediating effects were
controlled in a negative direction: if the cultural distance is great, the localization level
increases, but if competition intensifies, the level of localization decreases.

Figure 3 suggests that the joint effect between longer cultural distance (Home–Host)
and local subsidiary’s experience makes a firm more likely to be localized. This result
supports Hypothesis 3. Similarly, Figure 4 demonstrates that in a local country with a long
cultural distance (Home-Host), the more intense the competition, the lower the localization
level of firms. This result supports Hypothesis 4.
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Figure 3. Interaction between CD (HM-HS) and LOCEXP.

Figure 4. Interaction between CD (HM-HS) and CMPTN.

5. Discussion

5.1. Implications

Based on prior research, the more heterogeneous two countries become due to long
cultural distances, the greater the localization level. We reviewed existing theories on
headquarters-subsidiary-subsidiary investment structure and determined that this theory
requires revision. Although we did not verify new determinants of localization, this
paper is the first to develop and explain a new and expanded investment structure for
headquarters-subsidiary-subsidiary relationships by utilizing variables that prior studies on
multinational companies had used. We provide a theoretical contribution that expands our
understanding of the effects of cultural distance on multinational companies by applying a
new investment structure. In addition, we suggest the relationship between an organization
and its environment differs according to local conditions [64]. By integrating international
management strategies [20–23] and organizational learning [65], we provide an explanation
for behavior associated with dual pressures involved in headquarters-subsidiary-subsidiary
investment structures.

Our research of the behavior of multinational companies concerning actual headquarters-
subsidiary-subsidiary investment structures suggests practical implications. Whether the
investment structure covered in this study involved independent subsidiaries or bypass-
investment strategies made at headquarters remains unknown, the cultural distance be-
tween home and local countries still affected the localization in the headquarters-subsidiary-
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subsidiary investment structure. Regardless of whether a subsidiary in the intermediat-
ing country entered a foreign nation or headquarters used a bypass investment strategy
through a subsidiary in the mediating country, the effects of headquarters were at least
partially maintained.

We verified the effects of a local subsidiary’s experiences by controlling investment
types. Prior research considered entry mode as a determinant of localization. Still, we
regarded it as a control variable because a joint venture or syndicated investment allows a
foreign company to adapt more rapidly to local conditions and acquire different qualitative
and quantitative local experiences over the same business period (1 year), compared with
the single-investment strategy. We found that the subsidiary’s experience further expanded
localization despite this control, contrary to prior findings. This means that, when entering a
foreign market with a considerable cultural distance, it is important to hire local managerial
staff and ensure local autonomy, rather than embrace a global integration strategy over
time and encourage subsidiaries to have independent competency. MNEs should design
localization strategies by taking cultural differences that characterize subsidiaries located
in different contexts into account. Our results further support the role of staff management
in reducing internal barriers concerning the nature of work within MNEs. Taking MNEs
entering the Asian market as an example, the performance of American companies is
generally better than that of European companies, which is directly proportional to the
number of local talents. For instance, VIACOM, one of the three big media giants in the
world, has introduced MTV programs and consumption patterns to China successfully
because of its employment of Li Yifei, who is familiar with China’s market environment,
policies and regulations, and is well versed in western thinking and corporate culture.

Finally, considering the aspect of local competition, we verified endogenous charac-
teristics that originate in specific companies based on national factors because the cultural
distance is a variable at the national level. However, it has a structure that companies
could not know about the external industrious environment where companies operate the
business. Because it is necessary to consider the liability of foreignness (in the form of
cultural distance) and the liability of foreignness at the industrial level, there is room to
determine if localization can increase when the liability of foreignness increases considering
competition intensity. According to prior research, the liability of foreignness increases
because of the lack of local competence, indicating that localization should increase because
local competition becomes more critical as it intensifies. However, local competition can
lead to price competition and increase marketing and promotional costs. From the perspec-
tive of the competitive superiority of a company, MNEs that lack local capabilities may
have successful business models and other advantages, such as advanced management
systems and extensive human resources, compared with local companies. Therefore, multi-
nationals can introduce new competitive methods that utilize the management system of
headquarters, including innovative marketing strategies, efficient production management,
and the dispatching of skilled expatriates familiar with strategies of headquarters to create
differentiated competitive structures.

5.2. Limitations

This study has several limitations. First, the measurement of cultural distance can be
problematic. The effects of cultural distance on business operations or performance can
differ depending on the local situation, and cultural differences may act as a liability of
foreignness. As the world becomes globalized and information technology spreads, people
experience reduced levels of heterogeneity, reducing the value of time-invariant variables
according to scoring at the national level. Because cultural distance is a time-invariant
variable, examining only two cultural distances acquires a high priority. Because this study
dealt with relationships between three countries, three variables on cultural distance should
have been derived. Still, the differences between intermediating and local countries were
excluded due to multicollinearity problems with the other variables. Further research on
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panel data analysis that considers all three cultural distances using variables that change
every year is necessary.

Second, whether the empirical capability of subsidiaries is based on the competence
of headquarters or established by subsidiaries, which headquarters cannot have, remains
unknown. Although we controlled for a single investment type to calculate the ability of
subsidiaries from the time of investment, further research is needed to reveal when the
knowledge transfer occurs from headquarters or subsidiaries with independent capabilities.
This could be applied to all empirical research on the abilities of subsidiaries of MNEs.
The international management strategies and organizational learning of multinational
companies also warrant further study.

Third, because this study treated the localization level as a dependent variable, we
only observed behaviors of multinational companies at the system level. We did not
research performance and therefore could not determine how the localization level can
affect the survival of actual companies. Because we utilized panel rather than cross-sectional
data, reverse causality cannot be ruled out. Because a company’s performance through
localization is the final concern of multinational companies, further empirical analysis on
the effects of localization on the performance of a company in the headquarters-subsidiary-
subsidiary structure would have theoretical value.

Fourth, considering every intermediating country in our study was Korea, and every
local country was China, some potentially influential factors in the research model may have
been overestimated or underestimated. However, this limitation is inherent to any study
of theoretical and practical issues in the investment structure of headquarters-subsidiary-
subsidiary relationships.

5.3. Future Research

Future studies may identify other factors and conditions to advance research on the
relationship between MNEs’ localization strategy and cultural distance. First, since the
structure of MNE investment (i.e., the percentage of the parent MNE’s ownership in the
focal investment) affects MNE expatriate staffing strategy, future studies are encouraged to
collect and test parent MNE ownership. Second, our sample includes Chinese (i.e., host)
and Korean (i.e., intermediary) subsidiaries headquartered in other countries, such as Japan.
However, it is still unclear whether this model can be applied to the influence of the cultural
distance between host and intermediary countries on staffing localization. Thus, we call for
future studies to include the cultural distance between host and intermediary countries.
Third, other mechanisms in addition to cultural distance may correspond to the staffing
localization. Future research should consider whether different types of distance, such as
institutional distance, influence MNE staffing localization.
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