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Abstract

From the perspective of manufacturing enterprises’ sustainable development,
this study investigates the relationship between corporate governance structure
and substantive innovation behavior. By combining theoretical research and
empirical research methods, the research selected data information from man-
ufacturing enterprises in southern China from 2016 to 2020 to conduct regres-
sion analysis to investigate the impact of key factors in the internal governance
structure of manufacturing enterprises on their substantive innovation behav-
ior. The results show that in the development of manufacturing enterprises,
substantive innovation behaviors such as product innovation and service in-
novation are influenced by the equity structure, board structure, and manage-
ment structure of the enterprise. The concentration of equity structure and in-
novation behavior exhibit an inverted U-shaped relationship. The larger the
board size, the worse the innovation behavior, huge stakeholders and excessive
distribution of interests will lead to shareholders’ concession logic, thus re-

stricting the sustainable development of enterprises.
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1. Introduction

As an important pillar of China’s industry and economy, the manufacturing in-
dustry has become a complex and diverse system covering a wide range of fields.

According to the 2023 China Undergraduate Employment Report (Employment
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blue-book, 2023) released by Mycos, a Chinese higher education management
data company, the employment rate of manufacturing undergraduate graduates
has reached 22.2% in 2022. Over the past decade, the number of employees in
China’s listed manufacturing companies has increased from 8.91 million to 15.67
million, reflecting that the overall size and attractiveness of the manufacturing
sector is still a significant proportion. At the same time, despite the impact of
global economic fluctuations, development investment is still considerable from
the perspective of China’s manufacturing industry, which usually has a relatively
high investment intensity (Geng et al., 2022). According to statistics, shown in
Figure 1, published by Textor (2023), China’s R&D investment in the manufac-
turing sector has exceeded 184 billion yuan (about 25 billion US dollars). Accord-
ing to the data released by the 2023 CCID Forum (SaiDiZhiKu, 2024) hosted by
the China Electronics Information Industry Development Research Institute
(CCID), the manufacturing innovation index (referring to innovation resources,
output, synergy and environment) shows a steady growth trend, of which the in-
dex in 2020 has more than doubled compared with 2012 as shown in Figure 2,
and the growth rate has also increased significantly compared with the era domi-

nated by traditional manufacturing ten years ago.
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Figure 1. Distribution of Major R&D Funds Invested in Manufacturing Industry in China source.

However, due to the fact that the manufacturing industry involves multiple
fields and a wide range of distribution areas, as well as the huge differences in
the size of companies and the quality of operations, this has led to uneven de-
velopment in various areas of the manufacturing industry. Problems such as
outdated management systems, lack of breakthrough capabilities and value cre-
ation (Jalilian & Mirghafoori, 2020), and large scale but weak actual capabilities

can hinder the development of the industry. This has also led to the polarization
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of China’s manufacturing industry after experiencing the rapid development of
the world factory stage. On the one hand, the high-tech industry has made sig-
nificant progress through continuous R&D investment and substantial innova-

tion.
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Figure 2. National manufacturing innovation index.

On the other hand, the traditional manufacturing industry in South China, for
example, is facing bankruptcy due to rising labor costs, intensified external com-
petition, and insufficient innovation capabilities. According to the statistics of the
National Enterprise Bankruptcy Information Disclosure Platform of the Supreme
People’s Court of China, the number of enterprise bankruptcies has increased ge-
ometrically in recent years (see Figure 3), and various industries are facing severe
challenges. According to the definition of bankruptcy, economic activity goes
bankrupt when the efficiency of investment is lower than that is common for
similar investments, suggesting that while many well-known firms in China’s
industrial sector are experiencing rapid growth, others are facing multiple chal-
lenges such as institutional reform, product innovation, and strategic transfor-
mation. These factors undoubtedly pose a huge obstacle to corporate decision-
making and the determination of sustainable development pathways. As a re-
sult, in recent years, China’s manufacturing industry has shown a significant
trend of high investment ratio, while the growth rate and bankruptcy rate have
also increased simultaneously. Therefore, this study aims to explore the relation-
ship between corporate governance structure and substantive innovation in this
context, and to analyze the factors influencing the sustainable development of the

industry.
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2. Purposes and Implications of Study

With the continuous improvement of China’s innovative industrial environment,
institutional environment and policy environment, the crux of the low level of
substantive innovation of Chinese enterprises mainly exists within the enterprises,
such as the modern enterprise system has not yet been fully established, the
corporate governance structure is not sound, the state-owned shares are domi-
nant, and the internal control is serious, which directly affects the development
of enterprise technological innovation. Based on the specific national conditions,
this paper puts forward countermeasures to solve the problems of corporate
governance and substantive innovation of Chinese enterprises, so as to change
the current situation of insufficient substantive innovation of Chinese enterprises,
so the research results of this paper can provide realistic guidance for the optimi-
zation of corporate governance structure and substantive innovation decision-
making of more companies. In order to deeply analyze the intrinsic relationship
between corporate governance structure and substantive innovation elements,
this study aims to comprehensively expand on the basis of existing theories.
Specifically, this paper not only systematically divides the key elements of corpo-
rate governance and substantive innovation, but also discusses in detail the role
path of each element of corporate governance on substantive innovation elements,
and then constructs a comprehensive impact model. Previous studies have tended
to focus on a specific aspect of corporate governance structure, such as the impact
of equity incentives or board structure on substantive corporate innovation, or to
explore the overall relationship between the two in general through regression
analysis. However, these research pathways are insufficient in revealing the un-
derlying mechanism of the impact of corporate governance structure on substan-
tive innovation. This paper aims to fill this theoretical gap, and through a detailed

analytical framework, it deeply explores the essential relationship between
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Figure 3. Statistics on the number of corporate bankruptcies.
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corporate governance structure and substantive innovation, so as to enrich and
expand the theoretical boundaries and connotations of corporate governance and
substantive innovation. In the current critical period of China’s economic trans-
formation, optimizing the corporate governance structure and enhancing the sub-
stantive innovation ability of enterprises have become the two core challenges
faced by enterprises. From a new perspective of corporate governance, this study
aims to identify and strengthen the key factors that drive substantive innovation
of enterprises, which has far-reaching practical value for improving business per-
formance and building the core competitiveness of enterprises. In the face of the
urgent needs of the knowledge-based economy, Chinese enterprises urgently need
to find a feasible way to promote substantive innovation by optimizing their cor-
porate governance structure. This study not only responds to this practical de-
mand, but also provides an important reference and enlightenment for the prac-
tical application of corporate governance and substantive innovation theory, and
further promotes the improvement and development of related theories at the

practical level.

3. Literature Review

Corporate governance and technological innovation, as core elements of business
operations, are attracting widespread attention from academia due to their close
connection. Current research mostly focuses on corporate governance structures,
particularly equity structures, board of directors and supervisory board composi-
tions, as well as how managerial decision-making capabilities impact technologi-

cal innovation activities.

3.1. Equity Structure and Corporate Technological Innovation

Equity structure encompasses both equity concentration and ownership attrib-
utes, and academia primarily explores the relationship between equity structure
and technological innovation from these two aspects.

1) Equity Concentration

Regarding the relationship between equity concentration and technological in-
novation, academia holds diverse opinions. Mainstream research tends to believe
that higher equity concentration positively promotes technological innovation in-
vestment, as major shareholders are more inclined to drive long-term value
growth through technological innovation (Hill & Snell, 1988). Bushey (1998) also
point out that moderate equity concentration contributes to increased financial
support for technological innovation. However, another viewpoint is that there
may be a “U-shaped” relationship between equity concentration and technologi-
cal innovation investment, where both excessively high and low concentrations
are detrimental to innovation, and moderate concentration is crucial. This view
underscores the importance of the monitoring effect of major shareholders and
takeover market efficiency in balancing managerial behavior and reducing agency
costs (Shleifer & Vishny, 1986; Peggy & O’Neill Hugh, 2003).
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2) Ownership Attributes

The attribute of ownership, i.e., the identity characteristics of controlling share-
holders, also profoundly influences corporate technological innovation strategies.
Most studies indicate that privately controlled enterprises are more proactive in
technological innovation compared to state-controlled ones. This is primarily at-
tributed to the potential ambiguity of ownership and insufficient investment in
technological innovation under state control (Becker-Blease, 2011). In China’s
unique institutional context, the prevalence of “dominant shareholding” in state-
owned enterprises (SOEs) leads to severe insider control issues and a lack of suf-
ficient incentives to promote technological innovation (Minetti et al., 2015; Zahra
et al,, 2000). Therefore, optimizing ownership structures and strengthening own-
ership incentives are seen as key avenues to enhance SOEs’ technological innova-
tion capabilities.

3) Empirical Research Support

A series of empirical studies further corroborate the above viewpoints. For in-
stance, Asensio-Lopez et al., (2019) found through WLS analysis that the innova-
tion investment of state-controlled companies is significantly lower than that of
privately controlled companies. Kitschelt (1991) research indicates that while
SOEs can more easily access government resource support, their performance in
technological innovation remains less agile and efficient than that of private en-
terprises. These studies not only reveal differences in corporate technological in-
novation behaviors under different ownership structures but also provide empir-
ical evidence for optimizing corporate governance structures and promoting tech-

nological innovation.

3.2. Board of Directors Structure and Substantive Innovation of
the Enterprise

The composition and operating mechanism of the board of directors, as the core
body of the company’s decision-making and supervision, play a decisive role in
the implementation of substantive innovation strategies. To explore which board
structure is most conducive to substantive innovation, we can analyze in depth
from three dimensions: board size, board composition and leadership setup.

1) Size of the Board of Directors.

Board size, referring to the number of board members, is a crucial factor influ-
encing the efficiency and effectiveness of technological innovation decisions. On
the one hand, a larger board size can bring together a more diverse range of pro-
fessional insights and management experience, providing a wealth of perspectives
and challenging opinions for technological innovation strategies, thereby reduc-
ing decision-making uncertainty. However, on the other hand, an expanded size
also comes with increased communication costs and the phenomenon of “free-
riding,” which may weaken decision-making efficiency. Therefore, balancing size
and efficiency becomes essential. Jensen (1993) pointed out that when the number

of board members exceeds a certain threshold, efficiency significantly declines,
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making the board susceptible to managerial manipulation. Gonzales-Bustos &
Hernandez-Lara (2016) emphasized the communication efficiency advantages of
smaller boards but acknowledged their potential knowledge limitations. Heubeck
& Meckl (2024) and Feller et al., (2009) further supported an inverted U-shaped
relationship between board size and corporate innovation, suggesting an optimal
moderate size.

2) Board structure

The structure of the board of directors involves the classification of directors
and the establishment of special committees. Depending on whether they are em-
ployees of the company, directors can be divided into internal directors and out-
side directors, with independent directors being particularly important because
their independence and objectivity help to supervise managers and protect the
interests of shareholders. However, a higher percentage of independent directors
is not always better. With the increase in the number of independent directors,
the knowledge and ability level of the board of directors can be significantly im-
proved in the initial stage, but then the decision-making efficiency may be reduced
due to overlapping knowledge and rising coordination costs. Filatotchev et al.,
(2020) noted that the proportion of independent directors was not significantly
correlated with performance indicators, reflecting the influence of industry and
firm-specific characteristics. Munari & Sobrero (2003) proposed that the number
of external directors should be flexibly adjusted based on the specific circum-
stances of the enterprise to achieve optimal innovation decision-making out-
comes.

In addition, various special committees under the Board of Directors, such as
the Nomination Committee and the Strategy Committee, help to improve the pro-
fessionalism and efficiency of decision-making, reduce the phenomenon of “free
riding”, and provide strong support for high-risk, high-investment substantive in-
novation projects.

3) The status of the chairman and the general manager

The degree of separation between the chairman and the general manager not
only reflects the independence of the board of directors, but also affects the de-
cision-making freedom of the management. In China, although it was common
to hold two positions, this trend has gradually weakened in listed companies.
There are differing views on the pros and cons of combining the two positions.
Proponents believe that in a rapidly changing market environment, the integra-
tion of the two roles can respond more quickly to market changes, unify strate-
gic direction, strengthen control, and improve innovation performance. Re-
search by Clifton et al., (2010), Heidenreich & Koschatzky (2011), and Carmella
supports this view, finding a positive correlation between duality and innova-
tion performance. However, the trade-offs must be carefully weighed based on
the actual situation of the enterprise to ensure that the governance structure can
flexibly respond to the market while effectively supervising and controlling
(Cannella & Lubatkin, 1998).
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3.3. Executive Incentives and Substantive Innovation
of Enterprises

Enterprise innovation decision-making is a comprehensive behavior in which en-
trepreneurs set goals, design and select activity plans for the innovation process,
and then organize and implement them, aiming to maximize the benefits of sub-
stantive innovation of enterprises. In this process, the role of top management, as
the core of corporate governance and the core driver of substantive innovation
activities, is crucial (Tierney et al., 1999). They not only need to possess a strong
desire for innovation, excellent innovation capabilities, and necessary decision-
making power to ensure the scientific nature of decisions and the effective imple-
mentation of technological innovation; their management styles and leadership
behaviors also profoundly influence the cultural tone of the enterprise, stimulate
employees’ innovative consciousness, and promote the actual occurrence of inno-
vative behaviors.

Specifically, transformational leadership behavior is one of the traits that top
managers should exhibit. By cultivating employees’ sense of responsibility and
trust, as well as shaping a positive and innovative culture, they lay a solid founda-
tion for the long-term development of the enterprise (Lacetera, 2001). Frischer’s
(1993) research further emphasizes the importance of innovative leaders in de-
centralizing power and fostering an innovative atmosphere within the enterprise,
which can stimulate the innovative potential of technical personnel. Additionally,
the positive expectations of managers have also been proven to have a significant
positive incentive effect on the innovative behaviors of technical personnel (Scott
& Bruce, 1994).

3.4. The Impact of Other Factors on the Substantive Innovation of
Enterprises

1) The double-edged sword effect of the control market

In mature capital markets, the control market is seen as an effective tool to im-
prove the efficiency of companies, and has a profound impact on the choice of
internal control and innovation strategies. In countries such as the United States
and the United Kingdom, this mechanism is particularly significant, forcing man-
agers to focus on long-term value creation and enhance the motivation for inno-
vation through the takeover pressure of survival of the fittest. However, this mech-
anism can also have negative consequences. However, this mechanism can also
bring negative consequences. Koschatzky & Kroll (2007) pointed out that the
threat of takeover may lead managers to cut technological innovation investments
to avoid short-term performance declines, as high investments and risks in tech-
nological innovation are often accompanied by unstable short-term financial per-
formance.

2) The Alignment of Governance Models and Innovation Paths

Corporate governance models, as comprehensive frameworks for addressing
corporate governance issues, exhibit diversity due to differences in economic, social,

legal, and other environments across countries. The external governance model,
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exemplified by the Anglo-American model, emphasizes market supervision and
incentives, tending towards disruptive innovation. In contrast, the internal gov-
ernance model, such as the Japanese model, values internal governance structures
and long-term growth, making it more suitable for incremental innovation. Each
governance model has its applicable scenarios, with the key lying in its alignment
with specific corporate contexts and innovation needs. Research on high-tech en-
terprises has shown that external financing advantages may promote technologi-
cal innovation in certain contexts (Yoshikawa et al., 2007).

3) Controversy Over the Role of Institutional Investors

Since the 1990s, institutional investors have gradually become an important
force in the capital market, with an investment preference for companies with
long-term growth potential. Institutional investors not only focus on a company’s
current performance but also prioritize its future prospects, thus having an incen-
tive to participate in corporate governance and promote innovation. However,
there is controversy surrounding the impact of institutional investors on enter-
prise technological innovation. On the one hand, as long-term investors, institu-
tional investors may promote innovation by influencing corporate governance
(Jensen, 1988). On the other hand, if perceived as short-sighted, they may inhibit
investment in innovation (Arnold et al., 2003). This divergence may stem from
differences in research samples, the evolving role of institutional investors, and
market environments. Currently, systematic research on the relationship between
institutional investors and technological innovation remains insufficient, leading

to inconsistent conclusions.

3.5. Research Review

As the two core issues of enterprise development, the relationship between sub-
stantive innovation and corporate governance has always been a hot topic in
academic research. The existing research not only provides rich theoretical sup-
port for enterprises to explore the path of substantive innovation and improve
their innovation ability, but also reveals the diversity of influencing factors of
substantive innovation, including internal and external aspects. At present, the
research focuses on external factors, and explores the impact of macro variables
such as national policies and industry characteristics on substantive innovation
through quantitative analysis. These studies examine the role of national cul-
ture, economic openness, foreign investment, R&D manpower, and patent pro-
tection in promoting substantive innovation from the perspective of macro en-
vironment. At the same time, the relationship between tax policy, market size,
industrial demand and substantive innovation is also discussed from the indus-
try level.

However, in the research on the impact of various dimensions of corporate gov-
ernance mechanism on substantive innovation, the conclusions are divided. This
may be related to the limitation of the research perspective, that is, it focuses on

the micro level of enterprises and ignores the interweaving of macro factors. In
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fact, national policy orientation, industrial environment characteristics, and re-
gional economic differences all have a profound impact on the substantive inno-
vation of enterprises. In addition, the possible interactions, synergies or counter-
vailing effects between different dimensions of corporate governance mechanisms
also increase the complexity of the research results and reduce the accuracy of the
single-dimensional analysis.

In view of this, this study adopts a combination of theoretical analysis and em-
pirical verification, focusing on the specific field of manufacturing in South China,
and deeply analyzes the key components of corporate governance (such as own-
ership structure, board allocation, and senior management team) on the key im-
pact of corporate substantive innovation. This move not only aims to fill the ex-
isting theoretical gaps, improve the theoretical framework of governance structure
and substantive innovation, but also provide targeted and operational strategic
suggestions for the innovation practice of manufacturing enterprises, so as to help

them achieve innovation-driven sustainable development.

4. Materials and Methodology
4.1. Research Hypotheses

4.1.1. Ownership Structure and Enterprise Innovation

As the fundamental institutional arrangement of an enterprise, ownership struc-
ture has a significant impact on the enterprise’s innovation behavior and perfor-
mance. On one hand, the existence of information asymmetry and transaction
costs makes a dispersed ownership structure more prone to opportunism and
moral hazard, leading to a lack of motivation for innovation among management.
Especially when there are multiple major shareholders, excessive supervision can
inhibit enterprise innovation. On the other hand, a concentrated ownership struc-
ture can reduce agency costs, enhance the ability to supervise management, and
theoretically promote innovation. Lee and O’Neill (2003) analyzed the relation-
ship between ownership concentration and R&D investment using data from en-
terprises in different industries in the United States and Japan. The results showed
a significant positive correlation between ownership concentration and R&D in-
vestment in American enterprises, while the relationship was not significant in
the sample of Japanese enterprises. Hosono et al. (2004) found a positive correla-
tion between ownership concentration and R&D capability in large Japanese man-
ufacturing enterprises, with higher ownership concentration leading to more
prominent innovation performance. Sivak et al., (2011) studied enterprises in 19
developing countries and found that under imperfect investor protection mecha-
nisms, high ownership concentration increases the intensity of enterprises’ R&D
investment. However, a concentrated structure can lead to tunneling behavior by
major shareholders, resulting in more severe double agency problems, and ulti-
mately reducing the enterprise’s innovation efficiency. Due to differences in
market environment and systems, the empirical data of Minetti et al., (2012)

showed an inverted U-shaped relationship between ownership concentration and
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enterprise technological innovation. While excessively concentrated ownership
can reduce agency costs and improve innovation efficiency, it also increases the
risks faced by shareholders, making them more likely to reject investment in in-
novation projects. Therefore, compared to excessively dispersed or overly con-
centrated ownership structures, a moderate level of ownership concentration is
more conducive to technological innovation, especially in state-owned enter-
prises. As for whether ownership balance, as a constraint mechanism, can effec-
tively alleviate agency conflicts among major shareholders and reduce the in-
fringement of minority shareholders’ interests, there is currently no consistent
conclusion. From a control perspective, when there are controversies among
major shareholders over innovation decisions or projects, ownership balance
will inevitably hinder the implementation of enterprise innovation strategies to
some extent, with its “supervision effect” outweighing the “alliance effect,” thus
being detrimental to enterprise innovation. Based on this, the following hypothe-
ses are proposed:

H1I: There exists a notable inverted U-shaped correlation between ownership
concentration and substantive innovation behavior among manufacturing enter-
prises in southern China.

H2: Excessive expansion of the board of directors will have a negative impact

on the substantive innovation behavior of enterprises.

4.1.2. Board Composition and Enterprise Innovation

As an important part of board composition, although the actual role of independent
directors has been far from public expectations, theoretically, they should shoulder
the dual responsibilities of supervising management behavior and providing pro-
fessional guidance to reduce decision-making risks. Kuhlmann (2001) pointed out
that especially in an uncertain environment, introducing independent directors
closely related to the external business environment is more conducive to enter-
prises discovering new investment opportunities. The analysis of manufacturing
data by Jia et al. (2019) showed that independent directors, due to their lack of
direct interest relationships with the company, can effectively reduce decision-
making errors caused by internal control and enhance the enterprise’s technolog-
ical innovation capability. It can be seen that if independent directors can truly
“maintain the overall interests of the company” and “express independent opin-
ions on major matters of listed companies,” they can promote enterprise innova-
tion. Regarding the impact of executive shareholding scale on enterprise techno-
logical innovation, when the scale of executive shareholding expands and the
number of executives increases, the complexity of enterprise decision-making can
easily lead to “free-rider” behavior. A small-scale board of directors, on the other
hand, can respond quickly and efficiently to uncertainty, thereby promoting en-
terprise technological innovation. Unless the proportion of directors with profes-
sional technical and knowledge backgrounds is relatively high, the expansion of
executive shareholding will only reduce innovation efficiency. In summary, the
following hypotheses are proposed:
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H3: An increase in the proportion of independent directors in manufacturing
enterprises in southern China may promote substantive innovation behavior.

H4: An increase in the proportion of executive shareholding can significantly
promote substantive innovation behavior, but this promotion may weaken or re-

verse after the proportion of executive shareholding reaches a certain level.

4.1.3. Management Incentives and Enterprise Innovation

An appropriate incentive mechanism is one of the important factors influencing
enterprises’ R&D activities. Therefore, how to stimulate the motivation for inno-
vation through effective incentives is the core content of enterprise innovation.
Cerna (2014) believes that in China’s management compensation incentive sys-
tem, equity incentives, annual salaries, and perks are three important compo-
nents. Due to the intensification of anti-corruption efforts, which has reduced the
level of perks for senior executives, this paper only considers the impact of equity
incentives and annual salaries on enterprise innovation. Meijer (2015) believes
that the long-term nature and benefit sharing of equity incentives can align the
interest goals of management and shareholders. Hirshleifer et al. (2012) point out
that since managerial incentives have a significant impact on enterprise innova-
tion, companies will encourage investment in higher-risk projects and promote
technological innovation by implementing equity incentives for management.
From this perspective, equity incentives have a positive effect on the innovation
efficiency of enterprises. Generally, the higher the annual salary of the manage-
ment, the more willing they are to maximize the shareholder value of the enter-
prise. However, due to the cyclical and fixed nature of executive annual salaries,
which conflicts with the long cycle, high risk, high investment, and uncertain re-
turns of innovation activities, Balkin et al. (2000) found that the short-term com-
pensation of CEOs is beneficial to enterprise innovation after analyzing the rela-
tionship between CEO compensation and innovation behavior in high-tech en-
terprises. The structure of the board of directors also directly affects the rights and
interests and working methods of stakeholders. Among them, middle and senior
managers have a significant impact on the future development of the company,
and the industry environment will affect the strategic decisions of managers in
innovation strategies. The impact of management practices on enterprise innova-
tion is reflected in two aspects. First, the compensation structure of senior man-
agers has a significant positive impact on enterprise innovation, showing a clear
positive correlation. Specifically, when managers receive generous treatment,
their management behaviors and attitudes are often more proactive, thereby cre-
ating an environment conducive to enhancing the innovation capability of the
enterprise. Secondly, the shareholding ratio of senior managers also plays a key
role. Some researchers argue that increasing the shareholding ratio of senior man-
agers can effectively promote the implementation of enterprise innovation activi-
ties. Since managers may possess internal information about the company’s future
prospects, they have the motivation to adjust their investment portfolios based on
their future performance predictions. On the contrary, other researchers warn
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that an excessively high shareholding ratio of senior executives may have a nega-
tive impact on enterprise innovation activities, as it may lead to increased control
by the management over the company, thereby triggering power struggles in the
process of pursuing personal interests with shareholders. Therefore, there is also
an inverted U-shaped relationship between the shareholding ratio of senior exec-
utives and enterprise innovation capability. Based on this, the following hypothe-
sis is proposed in this paper:

H5: The compensation structure of managers plays an intermediary role under
the influence of governance structure and shows an inverted U-shaped relation-

ship with the substantive innovation behavior of enterprises.

4.2. Research Design
4.2.1. Sample Selection

For supplementing the related research and filling the vacancy with data and in-
vestigate in the enterprises’ sustainability and innovation field, after completing
the relevant research, this paper selects the data information of manufacturing
enterprises in designated region of China, classifies and organizes them according
to relevant standards, delve to explore the relationship within the goal of sustain-
able development between the governance structure of manufacturing enterprises

and substantive innovation behavior through empirical research.

6%\

North China
Region

2%
Central and Western 67%
China Region East China

Region

15%
South China
Region

Figure 4. Distribution of manufacturing industry in China.

From the perspective of China, the distribution of the manufacturing industry is
quite extensive, primarily concentrated in North China, East China, South China, as
well as the Central and Western regions and mainly located in the Southeastern area
of the country shown in Figure 4. This article selects and organizes data information

pertaining to manufacturing enterprises in South China, spanning from 2016 to
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2020. The data have selected from China National Bureau of Statistics; China Na-
tional Intellectual Property Administration Repository; China Stock Market & Ac-
counting Research Database and Wind database, thus underwent a comprehensive
cleaning and screening process, involving the removal of enterprises for which
data could not be obtained, elimination of samples with incomplete data, mean-
while inquire and correct of any identified errors or inconsistencies. The final
sample size obtains comprised 235 companies and a total of 9400 pieces of data.
Encompassing industries include processing manufacturing, high-tech manufac-
turing, spare parts manufacturing, physical therapy equipment and pharmaceuticals,

etc.

4.2.2. Variable Definition

Recognizing that innovation ought to emphasize the output effect, this paper
adopts the ratio of the company’s annual research and development expenditure
to its operating income as a metric for assessing substantive innovation within the
enterprise. To elucidate the explanatory variables, we consider ownership concen-
tration (Gaur et al., 2015), board size (Ganguli & Guha, 2021), executive share-
holding ratio (Jentsch, 2019), independent director ratio (Shahrier et al., 2020),
and equity balance degree (Ma & Gao, 2021). Meanwhile, enterprise size, em-
ployee labor productivity, profitability, and asset-liability ratio are taken as con-
trol variables in the analysis (Li et al., 2023) details shown in Table 1.

Table 1. Definition and explanation of variables.

Variable Type Variable Definition
The company’s annual research and
Explained Substantive innovation of pany
. . development accounts for the
variable enterprises - .
proportion of operating income
The sum of squares of the
Ownership concentration (OC) shareholding ratios of the top five

major shareholders

. Number of directors/total number of
Board size (BS)

directors
Exf::ir;abtlzry Senior management shareholding Proportion of shares held by senior
ratio (ES) management in the company
Proportion of independent Number of Independent Directors/All
directors (IDR) Directors
Equity balance degree (HS) Sum of z};z::;ii)hgif}ilrifr;siﬁs of the
Scale of enterprise (Size) Natural logarithm of total assets
Control  Employee labor productivity (BP)  Product quantity/production time
variable Profitability (ROA) Net profit/average total assets
Asset-liability ratio (LEV) Total liabilities/total assets
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5. Results
5.1. Descriptive Statistics

To gain insights into the fundamental characteristics of the data, detect outliers,
and analyze variable discrepancies, drawing inspiration from the research con-
ducted by Wang et al. (2023), the present study commenced with the application
of descriptive statistical analysis, the descriptive statistics for the variables of
interest are presented in Table 2. It is evident that the mean R&D investment as
a proportion of operating income for the enterprises is relatively low, while the
disparity between the maximum and minimum values is substantial. This sug-
gests significant heterogeneity in R&D investment levels across different enter-

prises.

Table 2. Descriptive statistics of the variables.

Mean max minimal Standard
N L. P25 P50 P75
value value value deviation
II 1235 0.0529 0.582 0.00577  0.0428 0.031 0.043 0.063
Effective
1235

Subsequently, the descriptive statistics for the explanatory variables are detailed
in Table 3. The data reveal a pronounced divergence between the maximum and
minimum values of equity concentration within the sample, with some enterprises
exhibiting a dominant single shareholding. This disparity may be attributed to the
conflicting interests between major and minority shareholders. Regarding board
composition, the mean number of directors is 2.108, a figure that aligns with con-
ventional standards, while the average number of independent directors is 37.915,
suggesting a board structure that is relatively balanced and well-considered. In
terms of incentive mechanisms, the average equity holding ratio for senior exec-
utives stands at 9.501, with a minimum of 0 and a maximum of 67.96. This indi-
cates that the overall equity participation of enterprise management in the sample

is rather modest, and some companies have yet to implement an equity incentive

Table 3. Explain descriptive statistics of variables.

Mean Max Minimal Standard
N o P25 P50 P75
value value value deviation

oC 1235 0.0529  0.582 0.000577 0.0428 0.055 0.09 0.159
BS 1235 2.108 0.521 0.0138  0.0869 1.946 2.197 2.197
IDR 1235 37915  57.14 33.33 5.803 33.33 36.36 42.86
ES 1235 9.501 67.96 0 14.04 0.012 0.902  17.185
HS 1235 0.784 2962  0.0421 0.591 0.309 0.655 1.114

Effective
N

1235
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system. The average equity balance is 0.784, with a minimum value as low as
0.0421. Collectively, this indicates a general weakness in the equity balance among
the sample enterprises, reflecting an irrational ownership structure within the
manufacturing sector. This situation points to a prevalent phenomenon where
large shareholders exert control over high-end manufacturing industries.

Finally, the control variables, whose descriptive statistics are shown in Table 4.
The enterprise scale variable is expressed by the natural logarithm of its total as-
sets, and the sample data is relatively stable, and there is no abnormal value; the
maximum and minimum labor productivity of employees are 16.39 and 11.72 re-
spectively, with an average of 13.78; the average debt capacity is 0.407, indicating
that most enterprises still have debts. The maximum value of profitability is only
about 0.237, and the minimum value is -0.332, indicating that the profitability of

enterprises is not very large, and even some enterprises have negative values.

Table 4. Descriptive statistics for the control variables.

Mean Max Minimum Standard
N . P25 P50 P75
Value Value Value deviation

SIZE 1235 2254  26.40 20.01 1.039 21.888 22.478 23.073

BP 1235 13.78 16.39 11.72 0.605 13.381 13.726 14.133
ROA 1235 0.407 0.85 0.056 0.166 0.282  0.413 0.535
LEA 1235  0.0418 0.237 -0.332 0.0611 0.015  0.039 0.071

Effective
N

1235

5.2. Correlation Analysis

Correlation analysis serves as a valuable tool for comprehending the strength and
direction of relationships among variables, an analysis of the inter-variable corre-
lations yields several pivotal insights, details see Table 5. Building upon the re-
search findings on employee productivity by Murphy and Sun (2023), we em-
barked on the following investigative study: initially, the correlation coefficient
for ownership concentration is 0.059, signifying a noteworthy positive association.
However, it is posited that an extreme concentration of ownership could inversely
affect innovation, suggesting that excessive equity concentration may exert ad-
verse effects on substantive corporate innovation. Secondly, the board size’s cor-
relation coefficient is 0.318, indicating that an enlargement of the board may
have repercussions on corporate innovation. The correlation coefficient for the
proportion of independent directors is 0.112, reflecting a significant positive re-
lationship, which implies that a greater proportion of independent directors
correlates with enhanced corporate innovation capabilities. Lastly, the compen-
sation and stock ownership ratio of senior executives are positively correlated with
the innovation capabilities of manufacturing enterprises. This suggests that aug-

menting the compensation and stock ownership ratio of top executives could
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Table 5. Correlation analysis.

bolster the innovation capabilities of manufacturing firms. Moreover, the equity
balance degree shows a positive correlation with corporate innovation investment,
indicating that an elevated equity balance degree is accompanied by increased cor-
porate innovation vigor. The correlation coefficient for firm size and corporate
innovation is —0.050. While larger firm size is initially associated with greater
innovation investment, a certain magnitude of firm size may later influence in-
novation, indicating that manufacturing enterprises have been attentive to inno-
vation from inception, with appropriate scale expansion potentially providing a
robust support for innovation. The correlation coefficient between labor productiv-
ity and corporate innovation is 0.252. An intensification of a company’s innovation
efforts is likely to be met with a corresponding increase in labor productivity, thus
sustaining the company’s innovative progression. The debt capacity’s correlation
coefficient with corporate innovation is 0.126. Profitability and corporate innova-
tion are positively correlated, with a coefficient of 0.075. An increase in a com-
pany’s profitability is likely to be mirrored by an increase in its innovation efforts,
thereby enhancing its competitive edge and capacity to secure greater revenue.
In addition, the multicollinearity test was carried out for each variable. The re-
sults are shown in Table 6, and the average value is in the interval of (1,10), indi-

cating that there is no multicollinearity in the variables.

II oC BS IDR ES HS SIZE BP ROA LEA
II 1
oC 0.059** 1
BS 0.318%%*  0.081*** 1
IDR 0.112%%¢  0.140°*  0.135%** 1
ES 0.102%%  —-0.00100  0.516***  0.082*** 1
HS 0.0160 0.455%**  0.100***  0.137%*  -0.0370 1
SIZE —-0.050% 0.126**  0.234**  0.153°%* 0.0450 0.080*** 1
BP 0.252%%%  0.108*** 0.00300 0.112%%  0.069** -0.0310 0.355%** 1
ROA 0.126*** -0.0150 0.072** 0.107%%* 0.0100 0.059** 0.362¢¢  0.362*** 1
LEA 0.075%  0.110**  0.104**  -0.00500 -0.0150  -0.0370 0.149%%¢  0.142%*  0.314°%* 1

"p < 0.05, ™p < 0.01, ™"p < 0.001. (‘means significant at 10%, ““means significant at 5%,

Kk

means significant at 1%.)

Table 6. Multiple collinearity test of variables.

Variable VIF
OoC 1.330
BS 1.570
IDR 1.080
ES 1.440
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Continued
HS 1.310
SIZE 1.500
BP 1.210
ROA 1420
LEA 1.260

5.3. Regression Analysis

1) First of all, it is necessary to verify whether there is an inverted U-shaped
relationship between Ownership Concentration and enterprise Innovation Invest-
ment, this can be achieved by including the square term of equity concentration
in the regression model, inspired by the insightful analysis of OC and its impact
on firm performance conducted by Gaur et al. (2015), we have designed the sub-

sequent model:

K
Il =B, +B,OC; + BZOCi% + Zyk Xt + €t
k=1

Table 7. Regression analysis of ownership concentration, OC and enterprise innovation

investment.
I
oC 0.0270**
(1.62)
oc? —-0.0230*
(-1.33)
Y Xt —0.0186***
(—5.58)
_cons 0.218%**
(7.10)
N 1235
R? 0.028
adj. R? 0.025

t statistics in parentheses, *p < 0.05, **p < 0.01, ***p < 0.001. (*means significant at 10%, **
means significant at 5%, *** means significant at 1%.)

According to the results shown in Table 7, the coefficient for OC is significantly
positive, suggesting that at the initial stage, an increase in ownership concentra-
tion is associated with an increase in corporate innovation investment. This find-
ing supports the perspective that ownership concentration exerts a positive influ-
ence on innovation investment. Conversely, the coefficient for the squared term

of OC? is significantly negative, indicating that beyond a certain threshold, an
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increase in ownership concentration is correlated with a reduction in corporate
innovation investment. This observation aligns with the latter segment of the “in-
verted U-shaped” hypothesis.

In the context of an imperfect investor protection mechanism, a highly concen-
trated shareholding structure exhibits a tendency to intensify a company’s R&D
investment. However, such a concentrated structure can also cause major share-
holders to use control rights to conduct behaviors that may harm the interests of
enterprises or small and medium shareholders, exacerbating the issue of dual
agency, leading to conflicts of interest and moral hazard among agents of different
levels or types, and ultimately diminishing the company’s innovation efficiency.
Due to variations in market environments and institutional frameworks, the rela-
tionship between shareholding concentration and corporate technological inno-
vation manifests an inverted “U” shape. Moderately concentrated shareholding
has the potential to reduce agency costs and enhance innovation efficiency,
whereas excessive concentration exposes shareholders to heightened risks, ren-
dering them more prone to rejecting investments in innovative projects. Conse-
quently, when juxtaposed against overly dispersed or overly concentrated share-
holding structures, a moderately concentrated one proves more conducive to fos-
tering corporate technological innovation, which aligns with the assertions of Hy-
pothesis 1.

2) Li et al. (2023) conduct the research of board size as a determinant of R&D
investment utilizes regression analysis, referring to its research methods and
model design, in order to verify the influence of Board Size, on enterprise innova-

tion investment, the following model can be established:

K
Il =0, +a,BS; +26kxkit +M;
Py

Table 8. Regression analysis of Board size and BS on enterprise innovation investment.

I
BS —0.0594***
(-10.97)
S Xyt —0.0122%**
(-3.79)
_cons 0.290%*%*
(9.76)
N 1235
R? 0.112
adj. R? 0.110

t statistics in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.

From the regression results obtained in Table 8, we can see that the coefficient
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of BS is significantly negative (—0.0594, t value is —10.97), which indicates that
there is a negative correlation between the increase of board size and II of enter-
prises. Specifically, with the excessive expansion of the board of directors, the in-
novation investment of enterprises is decreasing. The scale of the board of direc-
tors exerts a significant and intricate influence on the innovation investment of
enterprises. As the board expands and the number of members increases, the com-
plexity and diversity of enterprise decision-making escalate, which can easily pre-
cipitate the emergence of “hitch-hiking” behavior, which denotes speculation
aimed at maximizing personal interests through the efforts of others, while being
unwilling to bear the corresponding costs. In such scenarios, some directors may
opt not to actively engage in the decision-making process, instead relying on the
efforts and judgments of their peers, ultimately diminishing the overall motiva-
tion and efficiency of innovation. Conversely, a small-scale board of directors,
characterized by a reduced number of members, exhibits a heightened capacity to
respond to uncertainty swiftly and efficiently. This enhanced flexibility enables
small-scale boards to make decisions more rapidly when confronted with market
shifts and technological innovations, thereby seizing opportunities and fostering
technological innovation within enterprises. Except when directors with profes-
sional skills and knowledge backgrounds constitute a substantial proportion, the
expansion of the board of directors generally serves to decrease the efficiency of
innovation. These findings corroborate Hypothesis 2 of this study.

3) To analyze the impact of independent director ratio on enterprise innovation
investment, referencing Jentsch (2019), who applies a regression model to exam-
ine the role of independent directors in enhancing firm innovation, we can set the

following method:

K
Il =2 + A, IDRy +zekxkit + M
k=1

Table 9. Regression analysis of the proportion of independent directors and IDR on enter-
prise innovation investment.

I
IDR 0.000823***
(3.98)
—0.0193%**
(-5.87)
_cons 0.199%**
(6.47)
N 1235
R? 0.037
adj. R? 0.036
t statistics in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.
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As can be seen from Table 9, the coefficient of IDR is 0.000823, and the t value
is 3.98, which reaches the level of statistical significance. This shows that there
is a significant positive correlation between the increase of the proportion of
independent directors and the innovation investment of enterprises. In other
words, with the increase of the proportion of independent directors, the inno-
vation investment of enterprises also increases. Due to the unique position of
independent director, independent directors do not hold shares in the company
and are not involved in its daily operations and management, thus rendering them
devoid of any direct interest relationship with the company, thus could assume
critical functions in areas where insiders have potential conflicts of interest. This
independence enables them to maintain objectivity and neutrality in the decision-
making process. Such independence serves to mitigate the issue of insider con-
trol, preventing short-sighted decisions that may be motivated by personal in-
terests, and subsequently reducing the risk of decision-making errors. Further-
more, the professional background and extensive experience of independent di-
rectors often bring fresh perspectives and innovative ideas to the enterprise,
positively influencing the enhancement of its technological innovation capabili-
ties. Therefore, if independent directors adhere to their responsibilities, genuinely
uphold the overall interests of the company, and express independent and profes-
sional opinions on major issues pertaining to listed companies, it can significantly
promote innovation and foster the development of enterprises. Thus, assumption 3
is regarded as valid.

4) Building upon the method and regression analysis performed by Shahrier et
al. (2020) in their exploration of how diverse levels of executive shareholding exert
varying influences on innovation investment, the following model can be estab-
lished:

K
Il =y +0,ES;, +¢2Esi$ + zgkxkit + Vi
P

From the results in Table 10, the ES coefficient is significantly positive and the
ES coefficient is significantly negative. As can be seen from the table, the ES coef-
ficient is 0.00121, and the t value is 5.25, which reaches the level of statistical sig-
nificance. This shows that in the initial stage, there is a significant positive corre-
lation between the increase of the shareholding ratio of executives and the inno-
vation investment of enterprises. However, the coefficient of ES is —0.0000232,
and the t value is —4.43, which also reaches the level of statistical significance, in-
dicating that with the further increase of the shareholding ratio of executives, its
role in promoting innovation investment begins to weaken and may be reversed.
When executives hold a substantial proportion of company shares, their personal
interests become more closely aligned with the long-term interests of the com-
pany. This alignment acts as an effective incentive mechanism, prompting execu-
tives to prioritize the long-term development and competitiveness of the enter-
prise. By reducing short-term behavior, this alignment encourages executives to

invest in long-term value-creating activities. However, as the shareholding
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proportion of executives increases significantly, factors such as concerns for per-
sonal wealth security and stability may incur distraction, leading to reluctance to
bear the potential losses associated with innovative investments which present
lower levels of performance for firms with very large management holdings. To
maintain stock prices and short-term performance, executives may sometimes
have to sacrifice long-term innovative investments in order to meet market ex-
pectations. Concurrently, they must address a broader range of corporate govern-
ance and shareholder relationship issues. These intertwined factors ultimately
contribute to the phenomenon where “too much of a good thing can indeed be

bad.” And consistent with hypothesis 4.

Table 10. Regression analysis of executive shareholding and ES on enterprise innovation

investment.
11
ES 0.00121***
(5.25)
ES2 —0.00002327***
(—4.43)
—0.0168***
(-5.01)
_cons 0.202*%**
(6.53)
N 1223
R? 0.050
adj. R? 0.048

t statistics in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.

5) To examine whether the impact of the compensation ratio of managerial per-
sonnel on corporate substantive innovation behavior is mediated, drawing in-
spiration from the methodologies employed by Ganguli & Guha (2021) as well
as Xu & Bai (2019) in their respective examinations of corporate performance,
board governance and composition, with innovation capability and corporate
expansion, the article constructs an analytical model that incorporates media-
tion effects, in this model, consideration is given to the independent variables
(ownership concentration OC, board size BS, proportion of independent direc-
tors IDR, and executive shareholding ratio ES), the intermediary variable (com-
pensation ratio of CS), and the dependent variable (corporate substantive innova-
tion behavior II).

CS, =1, +1,0C, +1,BS, + ,IDR, +7,ES;, + 1 HS;
+14SIZE;, +1,BP, + 1,ROA, + 1,LEA, +G;,
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Subsequently, Following the approach adopted by Wang and Cheng (2023) in
their investigation into the impact of executive shareholding on corporate inno-
vation across various industries, the analysis examines the joint impact of the in-
dependent variables and the intermediary variable on corporate substantive inno-
vation behavior, which is achieved by including both the independent variables
and the intermediary variable in a single model.

Il,, = ny + 1,0C, +7,BS,, + m;IDR, + w,ES;, + nHS,
+ 1 SIZE; + n,BP, + m,ROA, + m, LEA, + 1

Initially, the research examines the influence of independent variables on the
mediating variable as shown in Table 11, OC significantly affects the CS of senior
executives, with a regression coefficient of —0.636 and a t-value of —2.89. This
suggests that an increase in ownership concentration may be associated with a
decrease in the managerial compensation ratio. Additionally, BS has a significant
positive impact on CS, with a coefficient of 0.334 and a t-value of 3.50, indicating
that an expansion in the size of the board of directors is typically linked to an
increase in the managerial compensation ratio. ES also significantly influences
CS, with a coefficient of 0.00622 and a t-value of 1.82, implying that an increase
in the executives’ shareholding ratio is generally accompanied by an increase in
their compensation ratio. Subsequently, when the mediating variable CS and the
independent variables are concurrently included in the model, the mediating
effect of CS on the II is observed: the coefficient for CS is 0.0140, with a t-value of
7.56. This significant result indicates that an increase in the compensation ratio
of managers is likely to enhance the substantive innovation behavior of enter-
prises. By comparing the regression results, we can find that the influence of some
independent variables on II has changed after adding the intermediary variable
CS. After adding CS, the influence of OC on innovation behavior has changed
from 0.0358 to 0.0446, and the significance level has changed from * to **, indi-
cating that the salary structure of managers has played a partial intermediary role
between ownership concentration and innovation behavior. Similarly, the influ-
ence of BS and ES on innovation behavior has also changed after joining CS,
which further supports the existence of mediation. To sum up, we can draw a
conclusion that the salary structure of managers plays an intermediary role in the
influence of management structure on the substantive innovation behavior of
enterprises, and presents a logical inverted U-shaped relationship with manage-
ment structure and substantive innovation behavior of enterprises. The com-
pensation structure for managers comprises the remuneration schemes devised
by enterprises for the management level, encompassing various forms such as
base salary, bonuses, allowances, equity incentives etc. This compensation
structure not only acknowledges the past performance of managers but also
serves as a vital instrument to stimulate their future work enthusiasm and
innovative behavior. Within the context of an enterprise, the governance struc-

ture determines the design principles, levels, and formats of the compensation
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Table 11. Regression analysis of independent variables and intermediary variables on the
substantial innovation behavior of enterprises.

II CS II
M 0.0140***
(7.56)
OoC 0.0358* -0.636** 0.0446**
(2.47) (-2.89) (3.14)
BS —0.0775%** 0.334%** —0.0821***
(~12.34) (3.50) (-13.32)
IDR 0.000162* 0.00135 0.000143
(2.02) (1.11) (1.83)
ES —0.000680** 0.00622 —0.000767***
(-3.03) (1.82) (—3.49)
HS 0.00420* 0.0212 0.00390
(2.00) (0.67) (1.90)
SIZE 0.00758*** 0.400%** 0.00199
(5.89) (20.47) (1.36)
BP —0.0192%** —0.0362 —0.0187***
(-9.64) (-1.19) (-9.59)
ROA —0.0310*** —0.381** —0.0257***
(-4.00) (-3.24) (-3.38)
LEV —0.0449% 1.004*** —0.0589**
(=2.25) (3.32) (-3.01)
_cons 0.342%** 6.273%** 0.254***
(9.77) (11.80)
N 1235 1235 1235
R? 0.212 0.356 0.247
adj. R? 0.206 0.351 0.241

structure. Subsequently, by influencing the behavioral decisions of managers, the
compensation structure can indirectly exert an impact on the enterprise’s inno-
vation activities. When the compensation level is moderate under healthy gov-
ernance principles, an increase in it can significantly elevate managers’ enthusi-
asm and motivation for innovation, thereby empowering the management to
explore and implement innovative projects with greater vigor. However, when
the compensation level becomes excessively high, a series of adverse effects may
emerge, including internal sentiments of unfairness and conflicts, short-term

and overly conservative measures adopted by managers to safeguard their

DOI: 10.4236/0jbm.2025.131012

188 Open Journal of Business and Management


https://doi.org/10.4236/ojbm.2025.131012

Z.L.Guo, R.S. Li

interests, and ultimately, imbalances in distribution may exert a detrimental im-
pact on the long-term development of the enterprise. So, it conforms to hypoth-
esis 5.

To thoroughly examine the impact of multiple variables on enterprise innova-
tion, minimize the interference of potential confounding factors, and uncover the
intricate relationships among these influences, this study employs a comprehen-
sive model for analysis. The findings are presented in Table 12.

Il =0, +0a,0C, +a,BS; +0,IDR, +a,ES, +a.HS,
+ 0, SIZE; + 0, BP, + a,ROA, + o LEA, + 1

*The coefficient of ownership concentration is 2.47 at the 10% level, indicating

a significant positive correlation between ownership concentration and the

Table 12. The effect of multivariable effect on enterprise innovation.

I
oC 0.0358*
(2.47)
BS —0.0775%**
(-12.34)
IDR 0.000162*
(2.02)
ES —0.000680**
(-3.03)
HS 0.00420*
(2.00)
SIZE 0.00758***
(5.89)
BP —0.0192%**
(-9.64)
ROA —0.0310%**
(—4.00)
LEV —0.0449*
(-2.25)
_cons 0.342%**
9.77)
N 1235
R? 0.212
adj. R? 0.206

t statistics in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.
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substantive innovation performance of manufacturing enterprises. This corrobo-
rates that in their operational development, enterprises can provide solid sup-
port for the implementation of innovation activities and facilitate new innova-
tion initiatives by maintaining a certain level of ownership concentration. How-
ever, if ownership concentration is excessively high, the burden it brings should
still be considered.

*In the structure of the board of directors, the coefficient of board size is —12.34
at the 1% level, showing a significant negative correlation between board size and
enterprise innovation. This suggests that a smaller board size is more conducive
to enterprises making correct innovation decisions.

*The correlation coefficient of the proportion of independent directors is 2.02
at the 10% level, indicating a significant positive correlation between independent
directors and innovation activities in manufacturing enterprises, which signifi-
cantly influences enterprise innovation. This indicates that in the current devel-
opment environment, the independent director system implemented by most en-
terprises has effectively played its expected role and influences enterprise innova-
tion decisions.

*The coefficient of management shareholding ratio is —3.03 at the 1% level, in-
dicating that when the proportion of management shareholding is not high, im-
plementing equity incentive mechanisms can effectively promote the smooth un-
folding of enterprise innovation activities.

*The coefficient of ownership balance is 2 at the 10% level, also indicating a
positive correlation between ownership balance and substantive innovation be-
havior. When ownership balance increases, it can provide good support for inno-
vation behavior. In determining and adjusting governance structures, optimizing
the ownership structure and appropriate ownership concentration can stimulate

innovation.

5.4. Robustness Test

To ensure the objectivity and accuracy of the research results, a robustness test
was conducted by reducing the sample size. In practice, owing to the epidemic
events in 2020, the samples from that year were excluded, and only those from
2016 to 2019 were studied. The test results shown in Table 13 indicate that, except
for a few variables, there has been a certain degree of change in the level of signif-
icance. However, this has not altered the positive and negative aspects of enter-
prise innovation, and other results have remained largely unchanged. This sug-

gests that the research results possess good objectivity and the model is robust.

Table 13. Results of the robustness test.

II
OoC 0.0464**
(2.86)
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Continued
BS —0.0845%**
(-12.43)
IDR 0.000173*
(1.97)
ES —0.000783**
(=3.10)
HS 0.00424
(1.80)
SIZE 0.00776***
(5.32)
BP —0.0200%**
(-8.80)
ROA —0.0314%**
(-3.64)
LEV —0.0515*
(=2.21)
_cons 0.364***
(9.26)
N 978
R? 0.248
adj. R? 0.241

t statistics in parentheses. *p < 0.05, **p < 0.01, ***p < 0.001.

6. Discussion

Based on the regression analysis presented in this paper, we can identify some
of the potential reasons for the poor performance of manufacturing companies
and suggest improvements to the lack of sustainability in their management and
innovation practices. In the conclusion section, hypotheses 1 to 5 were validated
and supported. The study confirms that there is an inverted U-shaped relation-
ship between ownership concentration and substantive innovation behavior.
Corporate governance structures, including ownership concentration, board
composition, and management hierarchies, are key determinants of manufac-
turing companies’ substantive innovation behavior and long-term sustainabil-
ity. From the perspective of ownership structure, manufacturing companies
should strive to establish a reasonable concentration and balance mechanism of
ownership to avoid the dominance of a single shareholder, as this can help en-

hance the company’s ability to innovate. When considering the structure of the
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board of directors, expanding the size of the board of directors can effectively
enhance the innovation ability of manufacturing enterprises. However, it is im-
portant to note that an oversized board may adversely affect the implementation of
substantial innovation activities within a manufacturing company, as divergent per-
spectives in large boards may hinder the development and implementation of in-
novation policies. Specifically, the impact of board size on innovation behavior
involves the following nuances:

1) Decision-making: Complex decision-making processes, high delegated costs,
and low efficiency will hinder developers’ flexibility and responsiveness in inno-
vation.

2) Divergent opinions: When the board is made up of members with different
backgrounds and interests, differences of opinion may arise, which can lead to
conflicting views, difficulty reaching consensus, and employing non-traditional
strategies.

3) Dilution of accountability: In large boards, individual board members may
feel less accountable, which can lead them to neglect the most innovative projects.

4) Complex resource allocation: The complexity of resource deployment, espe-
cially for innovation projects, sometimes leads to a reduction in resource alloca-
tion, which hinders innovation.

With regard to the proportion of independent directors, an analysis of the
industries in which the sample companies operate shows that the lack of inde-
pendent directors in key industries may hinder the implementation of innovative
activities in manufacturing companies. This observation can be attributed to the
fact that companies are at different stages of development, and when products
need to be updated, independent directors play a vital role in providing valuable
reference for corporate decision-making. Therefore, it is necessary to improve
the corporate governance structure, further strengthen the board of directors’ sys-
tem, give full play to the advisory and part-time functions of directors, streamline
the size of the board of directors, and establish a fast and efficient decision-mak-
ing system.

From a management perspective, it is worth noting that the excessive increase
in executive compensation has not significantly affected the ability of companies
to innovate. However, Tylecote & Conesa (1999) argue that increasing executive
ownership can indeed promote the implementation of firm innovation activi-
ties. Innovation and efficiency are increased as major shareholders have an in-
centive to control the company’s operations and safeguard its long-term inter-
ests, but it is critical to keep the shareholding within a certain range. Goyer
(2001) argues that too high executive ownership may have a negative impact on
corporate innovation. Based on the empirical analysis of the impact of corporate
governance structure on technological innovation behavior, the following aspects
can be improved to improve the corporate governance structure of manufacturing
enterprises in South China and promote their technological innovation perfor-

mance:
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6.1. Optimize the Shareholding Structure to Promote
Technological Innovation

In order to ensure the effective operation of the corporate governance structure,
it is important to establish a reasonable shareholding structure. Previous studies,
such as those by Deschamps & Nelson (2014), have revealed the differential effects
of U.S. and Japanese shareholding structures on firm technological innovation:
the U.S.’s fragmented shareholding structure leads to weak internal oversight,
while Japan’s concentrated ownership makes firms too conservative and affects
their competitive vitality. In view of this, the empirical analysis of this paper points
out that the shareholding structure of Chinese enterprises should avoid excessive
diversification to ensure that there are a sufficient number of active large share-
holders to support technological innovation, and at the same time, prevent exces-
sive concentration of state-owned shares, so as to avoid the “administrative” ten-
dency to weaken the profit motive.

Therefore, for Chinese listed companies, the ideal shareholding structure
should increase the proportion of institutional shareholdings, and form a diver-
sified structure dominated by institutional shareholdings, with state, institu-
tional and individual shares checking and balancing each other. Reducing the
proportion of state shares as the largest shareholder and flexibly adjusting the
shareholding strategy according to the characteristics of the industry can achieve
the strategic optimization of state-owned assets. This structure not only provides
a solid foundation for effective checks and balances between the general meeting
of shareholders, the board of directors and management, but also promotes the
embodiment of the corporate nature of corporate governance. At the same time,
weakening the monopoly position of state-owned shares reduces administrative
intervention, encourages the cultivation of entrepreneurial spirit, and promotes
the market-oriented selection of professional management talents, thereby stim-

ulating the vitality of technological innovation of enterprises.

6.2. Strengthen the Incentives and Constraints of Managers and
Stimulate the Impetus for Technological Innovation

1) Building a Healthy Securities Market Environment

A fair and transparent securities market environment is an indispensable con-
dition for the effective implementation of equity incentives. Lopes & Farias (2022)
point out that the core of equity incentives is to realize excess profits through mar-
ket advantages, reflecting the “capital value” of managers. Fernandes & Solimun
(2017) highlights the importance of the pricing mechanism of the securities mar-
ket in assessing the performance of managers. Sullivan (2011) further argues that
if the stock price does not reflect the firm’s future earnings potential, managers
will lack positive incentives and negative constraints. At present, China’s securi-
ties market is still immature, and there are problems such as information asym-
metry and frequent violations of laws and regulations. Bobillo et al., (2018) suggest

strengthening market regulation, reducing market manipulation, and making
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stock prices more accurately reflect corporate value, thereby motivating managers
to focus on technological innovation.

2) Improve the legal framework to support equity incentives

Although China has issued a number of documents related to employee stock
ownership, there are still insufficient national and systematic legal norms, espe-
cially in the specific aspects of the implementation of stock options, such as issu-
ance, reservation, repurchase, additional issuance, circulation, transfer, etc., there
are still legal and institutional obstacles. Therefore, there is an urgent need to im-
prove relevant laws and regulations, formulate national rules and regulations for
equity incentives of listed companies, and consider incorporating them into the
legal system to provide stable institutional guarantees. This will vigorously pro-
mote the implementation of the equity incentive system of enterprises, so as to

actively promote the technological innovation of enterprises.

6.3. Optimize the Structure and Functions of the Board of
Directors, and Accelerate the Scientific Process of
Technological Innovation Decision-Making

In view of the current situation and challenges faced by the board of directors in
China, combined with the international advanced governance principles and the
trend of board reform, this paper proposes the following strategies to improve the
efficiency of technological innovation decision-making.

1) Deepen the responsibilities of the board of directors and strengthen the dual
functions of decision-making and supervision

Scherer & Voegtlin (2020) pointed out that the board of directors, as the core
of corporate governance, has both decision-making and oversight responsibilities.
However, in the past, the supervision function was often overlooked and its key
role in strategic decision-making was neglected. To this end, the leading role of
the board of directors in the formulation and evaluation of technological innova-
tion strategies should be clarified and strengthened, and the company’s develop-
ment direction should be closely aligned with the technological innovation strat-
egy, so as to continuously promote the company’s innovation and development
(Tylecote & Ramirez, 2006).

2) Reasonably set the size and composition of the board of directors to promote
the balance of interests and efficient decision-making

According to the characteristics of the company and the requirements of the
industry, it is very important to scientifically plan the size and membership struc-
ture of the board of directors. Although China’s Company Law stipulates that the
number of board members is between 5 and 19, the specific size needs to be flex-
ibly adjusted according to the actual situation of the company. Considering the
inverted U-shaped relationship between board size and technological innovation
performance, the ideal board composition should be broadly representative of a
wide range of stakeholders while ensuring efficient execution of technological in-

novation decisions (Salike et al., 2022). In addition, employee representatives
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should be included in the board of directors to enrich the knowledge base of tech-
nological innovation decision-making and improve the scientific nature of deci-
sion-making (Zhang et al., 2019). At the same time, in order to enhance the inde-
pendence of the board of directors, outside directors should be appropriately re-
cruited to ensure that they have independent judgment, decision-making exper-
tise, and dedication, so as to effectively supervise and promote the scientific nature
of technological innovation decision-making (Priporas et al., 2020).

3) Establish a Technological Innovation Committee with clear responsibilities
to improve decision-making efficiency

In order to further enhance the professionalism and execution of technological
innovation decision-making, the board of directors should set up a special tech-
nological innovation committee. The committee will be responsible for proposing
technological innovation projects, conducting risk assessment, monitoring and
follow-up management to ensure the effective implementation of technological
innovation strategies. By clarifying the responsibilities of the committee and im-
plementing them to individuals, the efficiency and accountability of technological
innovation decisions can be significantly improved, so as to continuously improve

the company’s technological innovation capabilities.

6.4. Build a Collaborative Governance System with Multiple
Stakeholders to Stimulate the Innovation Potential of
Stakeholders

The concept of collaborative governance advocates that key stakeholders such as
creditors, suppliers, customers, and employees are included in the corporate gov-
ernance structure, giving them a voice in the company’s decision-making and op-
erations, and jointly driving the company’s growth. Morisson & Doussineau,
(2019) pointed out that this model establishes a more efficient incentive and su-
pervision mechanism by integrating the power of stakeholders, and promotes sci-
entific and rational decision-making within the company. The Organisation for
Economic Co-operation and Development’s (OECD) Principles of Corporate
Governance also emphasize the importance of stakeholders by emphasizing that
the competitiveness and success of a business stems from the synergistic contri-
bution of various resources.

In China, the practical path to promoting collaborative governance mecha-
nisms can focus on the following aspects:

First, deepen the Employee Stock Ownership Plan (ESOP) to truly inspire em-
ployees to feel a sense of belonging. Employee stock ownership plans should not
only stop at the fundraising level, but should become a bridge connecting the in-
terests of employees and the company, and stimulate employees’ enthusiasm to
participate in governance. By improving laws and regulations, establishing the le-
gal status of employee stock ownership plans, designing a reasonable shareholding
structure, protecting the rights of employee stockholders, and realizing the deep

integration of labor and capital, an effective incentive and restraint mechanism

DOI: 10.4236/0jbm.2025.131012

195 Open Journal of Business and Management


https://doi.org/10.4236/ojbm.2025.131012

Z.L.Guo, R.S. Li

can be constructed.

Second, implement the employee director system to ensure that the voice of
employees is reflected in decision-making. As contributors to human capital, the
wisdom and experience of employees are essential to technological innovation.
The implementation of the employee director system should follow the princi-
ples of universality and equality, expand its scope of application, ensure the
equal participation of human capital and non-human capital owners in the cor-
porate power structure, and jointly shape a new paradigm of corporate govern-
ance.

In addition, the role of banks in corporate governance should be strengthened
and financing channels should be broadened. In view of the unique position of
banks as the main creditors of enterprises, new types of bank-enterprise rela-
tionships, such as bank shareholding and the establishment of bank director
systems, should be explored to provide stable financial support and supervision
for technological innovation projects. Through innovative mechanisms such as
debt-to-equity swaps and voting rights trusts, banks and enterprises can bind
their interests, jointly respond to innovation risks, and seize market opportuni-
ties.

Finally, promote cross-shareholding between upstream and downstream en-
terprises in the supply chain to form a close enterprise group. This cooperation
model helps to reduce administrative intervention and enhance the support
and promotion of technological innovation by suppliers, customers and other
stakeholders. Through resource sharing, collaborative innovation, and joint ef-
forts, the competitiveness and market adaptability of enterprises can be en-

hanced.

6.5. Trends of Governance Structure and the Potential Impact of
Innovation Policy from a Macro Perspective

According to the official report of China’s State Taxation Administration (2024),
the government intends to enhance tax incentive policies to support technological
innovation, aiming to reduce the tax burden on enterprises and bolster their in-
novation drive. Meanwhile, China Economic Net (2024) also points out that the
government is supporting the development of “specialized, refined, specialized,
and novel” small and medium-sized enterprises (SMEs) through central financial
assistance, providing a certain proportion of post-subsidy for actual investments
made by national-level “specialized, refined, specialized, and novel” enterprises
within their valid period. Furthermore, the government is guiding and encourag-
ing financial institutions to increase financial support for these SMEs by adopting
an “equity participation plus direct investment” approach to support strategic
emerging industries and future industries. The importance of optimizing the in-
novation ecosystem and strengthening the role of innovators as the mainstay is
also emphasized. However, to align with the implementation of these policies, ad-

justments and innovations at the corporate management level are still required.
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Li (2024) mentioned that rigid management systems and outdated frameworks
within enterprises have already led to production cuts and losses for a significant
number of companies. Consequently, in pursuit of sustainable corporate develop-
ment, the refinement and optimization of corporate governance structures have
become a pivotal trend. As businesses confront an ever-evolving and intricate
market landscape, the implementation of flattening reforms stands as a strategic
imperative (Sorenson, 2022). These reforms entail the reduction of management
hierarchies, the expansion of managerial span, and the transition from traditional
pyramidal organizational structures to more dynamic, network-centric models.
By doing so, they not only centralize decision-making authorities but also expedite
information flow, enabling enterprises to adapt swiftly to market fluctuations.
Furthermore, the resultant decrease in management tiers and personnel contrib-
utes to a reduction in management costs, thereby enhancing overall organiza-
tional efficiency.

Additionally, networking entails the utilization of cutting-edge information
technology by enterprises to construct agile and efficient organizational networks,
thereby facilitating the optimal allocation and effective utilization of resources.
This approach dismantles departmental silos, promotes the seamless sharing of
real-time information, and optimizes resource distribution (Todeva, 2016), enter-
prises can more readily forge collaborative partnerships with other companies or
institutions to collectively tackle market challenges. Leveraging networked infor-
mation platforms, businesses can gather and analyze extensive data and intelli-
gence, furnishing robust support for informed decision-making. Thereby, Abate-
cola et al. (2016) emphasize that upgrading and adjusting management structures
is necessary to respond to rapid changes in the economic environment and intense
market competition. While government support policies for enterprises are con-
tinuously being optimized, most companies still need to optimize their internal

structures to mitigate the ongoing impact of outdated concepts on management.

7. Conclusion

Based on the panel data of listed manufacturing companies in South China from
2016 to 2020, this paper empirically analyzes the relationship between governance
structure and substantive innovation behavior in South China’s manufacturing
industry. The results indicate that: 1) There is a significant inverted U-shaped re-
lationship between ownership concentration and corporate substantive innova-
tion behavior. Excessive expansion of the board of directors will have a negative
impact on corporate substantive innovation behavior. 2) An increase in the pro-
portion of independent directors in South China’s manufacturing enterprises may
promote their substantive innovation behavior. An increase in the shareholding
ratio of executives can significantly facilitate corporate substantive innovation be-
havior, but this promotion effect may weaken or reverse after the executive share-
holding ratio reaches a certain level. 3) The compensation structure of managers

plays an intermediary role under the influence of the governance structure and
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exhibits an inverted U-shaped relationship with corporate substantive innovation
behavior.

The following insights can be drawn from the above research findings: 1) The
mixed-ownership reform of manufacturing enterprises in South China should not
merely aim at “mixing” for the sake of reform but should focus on substantive
content; 2) Improve corporate governance structures, further strengthen the in-
dependent director system, and genuinely leverage the consulting and supervisory
functions of independent directors, streamline the board of directors to form a
rapid and efficient decision-making system; 3) Strengthen equity incentives for
executives in state-owned enterprises, especially technical executives, and expand
the scope of equity incentives; establish a reasonable executive compensation sys-
tem that balances annual salaries and equity compensation, while minimizing the
amount and proportion of annual salaries in the compensation package, adhering
to the dominance of equity incentives.

In light of the global economic downturn in recent years, this study aims to
explore sustainable development models for the manufacturing industry through
constructive thinking. By integrating theoretical and empirical research, we delve
into the influence mechanisms of factors such as corporate ownership structure,
resource allocation, and innovation incentives, yielding multiple research out-
comes. These results can provide insights into the study of corporate governance
models in the new era. However, upon deeper analysis, it becomes evident that
the impact of manufacturing enterprises’ governance structures on substantive
innovation behavior varies across different sectors. This primarily stems from the
diverse developmental stages of enterprises, yet this is a preliminary conclusion
based solely on the sample and has yet to be empirically verified. Therefore, fur-

ther research should involve more in-depth analyses and data collection.
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