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Abstract: Zhong-yong thinking, a typical value orientation and mode of thought in traditional
Chinese culture, has garnered significant scholarly attention. Various cross-sectional studies have
explored the relationship between Zhong-yong thinking and innovation; yet, research specifically
examining the impact of Zhong-yong thinking on green innovation is scarce. This study adopts the
upper echelons theory and theory of manager cognition to investigate the influence of entrepreneurs’
Zhong-yong thinking on green innovation while simultaneously considering institutional pressure
and enterprise ownership types as boundary conditions. By analyzing 302 questionnaire responses,
the empirical results demonstrate a direct positive effect of Zhong-yong thinking on green innovation.
Moreover, institutional pressure positively moderates the relationship between Zhong-yong thinking
and green innovation. State-owned enterprises exhibit a more significant impact of Zhong-yong
thinking on green innovation than non-SOEs. Overall, this study contributes to the theoretical
research of Zhong-yong in management disciplines, particularly in the green innovation literature.
Its findings also hold implications for the practice of green innovation in enterprises.
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1. Introduction

The degradation of the environment poses a significant threat to humanity’s future—as
such, an increasing number of countries and organizations are turning to green innovation
to achieve both environmental protection and economic growth. China, which has a
history of crude economic development and is currently grappling with resource scarcity,
environmental pollution, and overcapacity, recognizes that innovation is essential for
achieving high-quality economic growth [1–5]. Given mounting environmental pressures,
green innovation has emerged as a critical strategic tool for organizations and communities
seeking environmental and economic success [6,7]. While green innovation is a subset of
general innovation [8], it possesses unique characteristics that make it particularly effective
in addressing environmental issues. Its contributions to solving environmental problems
are significant, and it is increasingly employed by organizations seeking to differentiate
themselves from their competitors and gain a competitive advantage [9–12].

From an academic perspective, most existing studies examining green innovation in
firms have focused on external institutional constraints and environmental regulations,
neglecting to explore the role of executives’ implicit values and cognitive mindsets. Mon-
talvo et al. suggest that regulations and customer demand are the main drivers of green
innovation [13–15]. At the same time, Saunila et al. argue that economic and institutional
pressures drive green innovation and contribute to social sustainability [16]. However,
Kawai et al. find that stakeholder pressure has a negative impact on green innovation
performance [6]. Recently, studies have shifted focus from external factors to internal ones,
such as the influence of corporate executives on green innovation [17]. For instance, Yin
proposes that executive academic experience contributes to corporate green innovation [18],
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while other research suggests that female executives’ stretch of power positively affects
green innovation [19]. According to the upper echelons theory, key characteristics, values,
and perceptions of corporate leaders influence corporate strategic decisions [20]. However,
most studies on the relationship between executives and green innovation have focused
on exogenous characteristics, such as the demographics of corporate leaders, rather than
exploring the impact of traits such as values and perceptions of corporate executives on
green innovation.

Zhong-yong thinking is a distinctive cognitive and value approach in the Chinese
context, emphasizing the importance of dealing with issues holistically, without precon-
ceptions, to achieve overall harmony and balance. Although Western theories such as
dialectical thinking, rationality, and wisdom share similar concepts [21], the Middle Way
represents a unique set of Chinese concepts encompassing various aspects of the self, inter-
personal relationships, and dealing with matters. Recent literature has increasingly focused
on the impact of Zhong-yong thinking on innovation [22–24]; however, exploring the effect
of business leaders’ Zhong-yong thinking on corporate green innovation remains limited.
In traditional Chinese culture, Zhong-yong thinking emphasizes the harmonious coexis-
tence of humans and nature, humans and the environment, and strives for balance and
unity between human development and ecology, consistent with the essence of corporate
green innovation.

At the heart of traditional Chinese cultural values lies the Zhong-yong value orienta-
tion. This approach has deeply ingrained itself in the Chinese organizational culture and
psyche [25], influencing how people process and evaluate information, carry out tasks,
and make decisions [26]. Indigenous psychological research has propelled the study of
Zhong-yong thinking beyond the realm of philosophical concepts and into the realm of
more quantifiable empirical studies [27]. Given the increasing importance of innovation in
economic development, more and more companies have begun to investigate the influence
of Zhong-yong on innovation [22,23]. While scholars have explored the impact of middle
management on innovation behavior, research on the influence of Zhong-yong on green
innovation is still limited. With the managerial cognitive theory positing that the cognitive
style of business leaders plays a pivotal role in shaping entrepreneurial behavior and the
firm’s performance [28–30], studying the impact of leaders’ Zhong-yong thinking on green
innovation in organizations holds considerable theoretical and managerial significance.

Drawing on the upper echelons and managerial cognitive theories, this study in-
vestigates the impact of leaders’ Zhong-yong thinking on green innovation, considering
institutional pressure and corporate ownership. The research contributes to the existing
literature in several ways. Firstly, it links the cognition of leaders within the company to cor-
porate green innovation, enriching the research on the drivers of green innovation, which
has focused mainly on environmental regulation, media coverage, and official turnover.
Secondly, it expands the scope of research on the influence of traditional Chinese culture on
green innovation by examining Zhong-yong thinking within the Chinese context, providing
a theoretical basis for promoting Chinese traditional culture and the positive role of Con-
fucian culture in the new era. Thirdly, the findings of this study have important practical
implications. The study helps to understand the mechanism by which Zhong-yong think-
ing influences corporate green innovation and highlights the importance of Zhong-yong
thinking in green development. The paper suggests that government departments should
not only strengthen the construction of formal institutions such as environmental regula-
tions but also pay attention to the social governance function of informal institutions (e.g.,
culture) by disseminating and promoting Confucian culture. This research has important
theoretical and managerial significance and contributes to promoting national ecological
civilization through disseminating and promoting Confucian culture.
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2. Theory and Hypothesis
2.1. Zhong-Yong Thinking: Entrepreneurial/Leadership Prospects

Zhong-yong thinking is deeply rooted in Confucian philosophy and reflects the cogni-
tive approach of the Chinese towards objects, people, and the environment [31]. Confucius
regarded the middle ground as a noble virtue. The mean (balance) doctrine is regarded as
one of China’s most critical meta-cognitive factors, as it can moderate people’s emotions
and beliefs [32]. Wu and Lin have categorized Zhong-yong thinking into three dimen-
sions: multiparty thinking, integrity, and harmony [33]. Multiparty thinking refers to
the ability of individuals influenced by Zhong-yong thinking to identify and understand
multiple viewpoints from various perspectives when confronted with multiple opinions
or even conflicting information [34]. Integrity means that individuals can respond to their
surroundings, maintain internal and external balance, and integrate external conditions
(such as resource constraints and opposing views of others) and internal needs to reach
a consensus [35]. Harmony refers to the ability of individual behaviors and attitudes to
avoid extremes and be impartial, thus achieving harmony in interpersonal relations and
the overall organization [36].

Congruently with the above, Zhong-yong thinking asserts the idea of keeping pace
with time, advocating unity with the change of environment and time. Such cultural
attributes and mindsets are ingrained deeply among all tiers of Chinese entrepreneurs
and steer the cognitive strategy to effectively cope with the changes and uncertainties
of today’s environment [36]. As a thinking characteristic formed under Confucian cul-
ture, the doctrine of the mean or balance affects the attitude and behavior of Chinese
entrepreneurs and leaders in integrating resources and facing entrepreneurial risks. Chou
et al. pointed out that Zhong-yong thinking can be an effective cognitive strategy for coping
with work stress [35]. Entrepreneurs, driven by utilizing the holism of the mean, integrate
various resources (e.g., objects, people, and environment) [33]. Experts believe that leaders
with Zhong-yong will choose the most appropriate way after considering various factors
conducive to achieving innovation goals [37].

2.2. Green Innovation

In the present era, corporate green innovation has become a crucial concern for both
the government and the academic community, given the global focus on sustainable de-
velopment and the achievement of carbon neutrality. In recent years, many Chinese
organizations have focused on achieving carbon neutrality and limiting carbon peaking to
embrace green innovation as an essential tool for achieving their goals. As a novel mode
of innovation, green innovation involves introducing new ideas, products, processes, and
behaviors that contribute to reducing environmental burdens and achieving sustainability
goals [38]. This innovative approach balances economic growth with environmental protec-
tion and is expected to serve as a new engine for development. Despite nascent awareness,
many companies emphasize green innovation to achieve a competitive advantage in the
global markets. This paradigm shift towards sustainability is helping companies reduce
their environmental impact and enhance their reputation among stakeholders, including
customers, employees, investors, and regulators. Researchers and practitioners have paid
significant attention to green innovation for a more sustainable competitive advantage [39].
For instance, Le (2022) has emphasized the critical role of green innovation in achieving
corporate sustainability [40].

2.3. Zhong-Yong Thinking and Green Innovation

Emerging from the traditional Chinese Confucian culture, the cognitive style of Zhong-
yong thinking significantly impacts organizations, teams, and individuals [40–42]. Through
the penetration of ideas and consciousness, Zhong-yong thinking affects the decision-
making behavior of enterprise leaders. The concept of “harmony” in the doctrine of the
mean highlights that human beings and nature are a harmonious whole. Human beings
should follow the laws of nature and seek to live in harmony with nature instead of blindly
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exploiting it [42]. This argument emphasizes the need for greater attention to environ-
mental protection. Leaders who adopt Zhong-yong thinking should take self-cultivation,
family harmony, state governance, and world peace as their duty and be guided by moral
consciousness and family feelings to carry out green innovation actively. Moreover, re-
search has shown that management attention and recognition play an ultimate role in green
innovation decision-making [43]. Furthermore, senior managers, the most influential mem-
bers of enterprises, have been considered the most crucial implementation factor of green
innovation in organizations and companies [17]. Entrepreneurs who are more committed
to environmental protection are more likely to innovate in implementing green innova-
tions [44]. Incorporating the idea of harmony between nature and humans and striving for
harmonious coexistence with nature, leaders influenced by Zhong-yong thinking attach
greater importance to the harmony between humans and nature. They are more likely to
respond positively to environmental protection policies, aware of the increasingly tense
relationship between humans and nature and the need to pursue harmonious coexistence.
As a result, they integrate more protection intentions in their behavioral decisions and
make more commitments to environmental protection.

Green innovation involves adopting sustainable development-oriented technologies,
products, services, organizational structures, or management modes by businesses [45].
Similar to regular innovation [8], implementing green innovation plans requires collab-
oration with external organizations and integrating external knowledge with internal
organizations. Entrepreneurs’ Zhong-yong thinking, which emphasizes internal and ex-
ternal harmony, is beneficial for enhancing cooperation with external organizations and
acquiring external knowledge. It enables businesses to integrate internal and external
resources, information, and understanding and to foster the learning and infiltration of
external knowledge within the organization. This strategy could help transform external
knowledge into internal skills, promotes the successful implementation of green innovation,
and enhances enterprise performance. Businesses need to embrace green methods [46,47]
and create a (green) corporate culture through the exchange of knowledge, experience, and
skills among employees [48–50] to achieve innovation. Green organization identification
motivates leaders to better interpret the organization’s environmental protection concept,
encourage internal communication, motivate employees to carry out green innovation
behavior, and promote the acceptance of green methods within the organization [51]. En-
trepreneurs with Zhong-yong thinking are receptive to diverse opinions and prioritize
internal organizational harmony, enabling them to better understand the organization’s
environmental protection concept, encourage communication, motivate employees, and
promote the acceptance of green methods within the organization.

In essence, the doctrine of the mean contains ecological wisdom that promotes the
unity of nature and humans and a sense of mission, which can help foster the green develop-
ment consciousness of enterprise managers. This philosophy encourages them to maintain
enterprise reputation and prestige, overcome obstacles, and produce high-quality green
products, thus strengthening the influence of corporate environmental responsibility on
technological innovation activities. However, the pressure on stakeholders may negatively
affect green product innovation and even green process innovation performance. This
factor is considered one of the most significant barriers to green innovation in organizations
and companies. Based on the above discussion, it is rationally assumed that leaders with
Zhong-yong thinking are more likely to prioritize harmony, making it easier for them to
handle stakeholder interest distribution and reduce obstacles arising from stakeholder
pressure to green innovation. Therefore, the following hypothesis is proposed:

Hypothesis 1 (H1). Zhong-yong thinking is positively related to green innovation.

2.4. Institutional Pressure as a Moderating Mechanism

Legitimacy, as defined by institutional theory, is a crucial concept that reflects an enter-
prise’s adherence to socially constructed norms, values, beliefs, and definitions [52]. Merely
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meeting legal requirements or market demands is insufficient for enterprises; they must
also align with social norms and values [53]. Green innovation, in particular, arises not
only from market constraints, such as customer needs or product life cycles, but also from
social and environmental pressures and opportunities [54]. External environmental pres-
sures, including political and market pressure, and internal environmental driving forces,
such as innovation resources and abilities, may motivate organizations and companies
to adopt green innovation strategies and transform senior management’s environmental
awareness [55]. External pressures often spur environmental initiatives and may elicit
different organizational responses [56]. Under stringent environmental regulations, orga-
nizations’ competition modes and development strategies shift. Top managers can adopt
knowledge management practices that align with their performance strategies [43], develop
resources and capabilities [12], cultivate a green corporate culture among employees and
managers [46], establish green innovation systems, and enhance green innovation perfor-
mance [17]. Driven by environmental policies and corporate responsibility requirements,
a leader with Zhong-yong thinking would seek to minimize environmental harm while
producing products, processes, and technologies. This approach could allow enterprises to
gain organizational legitimacy, more resources, more living space, and the adoption of new
innovative practices, such as green production methods, products, and processes. Institu-
tional pressure consists of coercive pressure and normative pressure [57]. We speculate that
coercive and normative pressure are the boundary conditions for the relationship between
Zhong-yong thinking and green innovation. Therefore, the following is proposed:

Hypothesis 2 (H2). Institutional pressure positively moderates the relationship between Zhong-
yong thinking and green innovation, which means that coercive pressure and normative pressure
positively moderate the relationship between Zhong-yong thinking and green innovation separately.

2.5. The Moderating Role of the Nature of Ownership

In emerging markets such as China, the coexistence of state-owned enterprises (SOEs)
and non-SOEs is a notable institutional feature. Since ownership type plays a crucial
role in promoting green innovation in enterprises, there is a high probability that Zhong-
yong thinking can effectively facilitate the adoption of green management practices in
SOEs [56]. It influences the effectiveness of environmental orientation (EO) in promoting
green management [57]. While previous studies have found that the relationship between
female directors and environmental innovation is stronger for SOEs than for non-SOEs [58],
the ownership type can potentially affect the implementation of green innovations among
enterprises [57]. Thus, it is reasonable to consider the nature of ownership as a factor when
exploring the impact of Zhong-yong thinking on green innovation. For instance, SOEs
may prefer green innovation more than non-SOEs due to differences in strategic goals and
business philosophy [59]. SOEs have deeper political tasks and social stability missions; so,
they are more inclined to pursue economic, social, and economic goals simultaneously. In
contrast, non-SOEs often prioritize the survival and development of their enterprises. Even
though SOEs’ economic efficiency is lower than that of non-SOEs, studies have reported
higher social responsibility performance among SOEs [60]. Therefore, despite balanced
economic and social benefits, SOE leaders may feel more pressure to shoulder certain
environmental responsibilities instead of solely pursuing economic efficiency. They are
expected to pay more attention to harmonious coexistence between man and nature when
implementing related policies. In private enterprises driven by economic interests, the
impact of Zhong-yong thinking on green innovation decision-making may be limited.

Furthermore, the ownership of an enterprise plays a crucial role in shaping the
decision-making process and coordination abilities of its managers. State-owned enterprises
(SOEs) are distinct from non-SOEs in that they are subject to a high level of government
control and enjoy various political privileges [61]. This external pressure can hamper
decision-making and make it difficult for managers to operate independently. To effectively
manage an SOE, managers need to adopt a multi-examination thinking approach that inte-
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grates and coordinates the interests and demands of multiple stakeholders, as encouraged
by Zhong-yong thinking [61]. In contrast, non-SOEs have relatively simple and flexible
personnel adjustment policies that do not require high coordination skills from managers.
They are also more directly influenced by market discipline, with the decision to close a
company or replace a manager primarily determined by market forces rather than political
pressures [62,63]. Despite the benefits of implementing green innovation, SOEs may face
significant resistance when attempting to do so [64,65]. This resistance may manifest in the
form of internal staff turnover or restructuring, as well as structural pressures associated
with organizing the implementation of green innovation. Consequently, SOE leaders must
possess strong coordination skills to deal effectively with resistance and conflicts within
their organizations. Zhong-yong thinking can play a significant role in developing these
skills and addressing these challenges.

Based on these differences, it is predicted that Zhong-yong thinking will significantly
impact the coordination abilities and decision-making processes of leaders in SOEs more
than those in non-SOEs. Such behavior is due to the unique external pressures and inter-
nal challenges SOEs face in implementing green innovation. Therefore, we propose the
following hypothesis:

Hypothesis 3 (H3). The positive moderating effect of Zhong-yong thinking on green innovation is
more profound among SOEs than non-SOEs.

Based on the above analysis, we provide an integrated framework for this study, as
shown in Figure 1.
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3. Research Methodology
3.1. Data Collection and Sample

The collection of data for this study involved the utilization of a survey questionnaire.
However, before proceeding with the questionnaire’s large-scale distribution, a pre-survey
was conducted with six well-known organizations to obtain feedback on the appropriate-
ness of the questionnaire. The survey instrument was subsequently adjusted based on
said feedback. The sample included companies from different provinces in China. The
top leaders of Chinese enterprises involved in green innovation activities were the prime
targets of this study. This questionnaire was then distributed and administered between
October 2021 and October 2022. Before the top leaders were given the opportunity to
answer the questionnaire, they were asked if their enterprises had conducted any green
innovation activities within the past three years. This was mainly aimed to ensure that only
eligible enterprises participated in this study. Additionally, the questionnaire contained an
inquiry to verify that the surveyed enterprises were consistent with the research context of
this paper. For more details about the sample, see Appendix A, which provides information
on regional sample distribution. The results demonstrated in Appendix B (hierarchical
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regression analysis (location control variable added) and Appendix C (sub-sample hierar-
chical regression analysis (location control variable added), consistent with Tables 5 and 6,
reflect that regional differences had no effect on the results and model.

A total of 1000 questionnaires were disseminated, with a response rate of 415 being
recorded, thus yielding a recovery rate of approximately 41.5%. After the identification
and removal of questionnaires with more than 5 unanswered questions, those completed
by non-company executives, as well as those from companies that had not engaged in
green innovation activities, and then randomly selecting one questionnaire from multiple
questionnaires received from the same organization, a total of 302 valid questionnaires
were obtained. The effective rate of this effort was calculated to be about 72.77%. The
specific distribution of the valid samples has been presented in Table 1.

Table 1. Basic information of valid sample (N = 302).

Items Category Quantity Weight Items Category Quantity Weight

Industry Properties
High-tech industries 189 62.5% Gender Male 154 50.9%
Low-tech industries 113 37.4% Female 148 49%
3 years and below 7 2.3%

Location

Fujian 77 25.5%
3–6 years 30 9.9% Guangdong 67 22.2%

Firm Age 6–10 years 51 16.8% Zhejiang 18 6.0%
10 years and above 214 70.8% Other Provinces 140 46.4%

Firm Size

Large enterprises 64 21.1%
Education

background

High School and below 11 3.6%
Medium-sized enterprises 126 41.7% Diploma 35 11.5%

Small enterprises 88 29.1% Bachelor 188 62.2%
Micro-enterprises 24 7.9% Master and above 68 22.5%

3.2. Measurement of Variables

The present study employed well-established measurement scales previously tested
in empirical studies published domestically and internationally in authoritative journals.
These scales were then modified and refined to suit the specific research context of this
paper. Before the formal administration of the questionnaire, a small-scale pre-test was
conducted to fine-tune the entries and wording. The 5-point Likert scale was used for
questionnaire measurement.

Zhong-yong thinking (ZY). The Zhong-yong thinking scale used in our study was
developed by Wu and Lin (2005) [33], which includes a 13-item scale comprising three
dimensions of multiple thinking, integration, and harmoniousness. The scale has been
widely cited in later literature, such as Lang et al. (2022), Chen et al. (2021), and Zhou and
Yang (2020) [22,37,66]. The alpha reliability value of the scale was 0.895 in our study.

Green innovation (GI). Green innovation was measured on a 4-item scale developed
by Wang (2020) [67], which was fine-tuned to account for the new context of “China’s
double carbon goal”. This scale stem was green innovation of environmental product
development, process, technology, and management within the organization. Cronbach’s
alpha for the scale was 0.774.

Coercive pressure (CP). This latent variable was measured on a 4-item scale by Liu
et al. (2010) [57]. The items are “If an enterprise violates environmental laws, the conse-
quences may include governmental notification and criticism” and “If an enterprise does
not meet legal pollution standards, it will face the threat of legal action”. Cronbach’s alpha
for the construct was 0.864.

Normative pressure (NP). This construct was examined using a 3-item scale devel-
oped by Liu et al. (2010) [57]. A sample item is “Customers in our industry expect
enterprises in our industry to be environmentally responsible”. Cronbach’s alpha for the
construct was 0.843.

Lastly, the following terms were used as control variables based on an earlier study [68]:
firm size = staff (representing the number of employees in the company; year = the time
since business registration; ownership = differences in ownership of companies; industry =
the sector to which the business associated. Cronbach’s alpha of the normative pressure on
this scale was 0.843.
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4. Results
4.1. Validation Factor Analysis

Utilizing the AMOS 26.0 software, a factor analysis was conducted to assess the dis-
criminant and convergent validity of the variables. The results presented in Table 2 exhibit
that the four-factor model (χ2/df = 1.674 **, RMSEA = 0.047, CFI = 0.951, TLI = 0.945,
SRMR = 0.050) had a better fit, thereby indicating that the core variables had good discrim-
inant validity. Moreover, the convergent validity of each variable was estimated through
the average variance extracted (AVE) and the square root of AVE, while the composite
reliability (CR) scores were used to check the correlation coefficient between each core
variable for comparison. As shown in Table 3, the square roots of AVE values associated
with the leader’s Zhong-yong thinking (ZY), coercive pressure (CP), normative pressure
(NP), and green innovation (GI) are greater than the correlation coefficient of each variable.
The CR values of each variable exceed the critical value of 0.7. From the above findings, it
was inferred that the variables possessed excellent convergent and discriminant validity
and good composite reliability.

Table 2. Results of confirmatory factor analysis.

Models χ2 df χ2/df RMSEA CFI TLI SRMR

Four-factor model (ZY, CP, NP, GI) 406.664 243 1.674 ** 0.047 0.951 0.945 0.050
Three-factor model (ZY, CP + NP, GI) 499.054 246 2.029 ** 0.058 0.924 0.915 0.055
Two-factor model (ZY + CP, NP + GI) 763.574 248 3.079 ** 0.083 0.846 0.829 0.088

Single-factor model (ZY + CP + NP + GI) 873.068 249 3.506 ** 0.091 0.814 0.794 0.097

Note: ZY denotes the leader’s Zhong-yong thinking, CP denotes coercive pressure, NP denotes normative
pressure, and GI denotes green innovation; “+” denotes combining two factors into one. ** indicates p < 0.001.

Table 3. Factor loadings for each variable.

Variables Items Factor Loadings CR AVE

Zhong-yong thinking
α = 0. 895

When discussing, I will consider the conflicting opinions
at the same time 0.942

0.943 0.848

I often think about the same thing from
different perspectives 0.909

I will listen to all the opinions before I express them 0.941

When I make a decision, I will consider various
possible conditions 0.897

I often try to find acceptable opinions in a situation
of disagreement 0.960

I often try to find a balance between my own opinions
and those of others 0.889

I will adjust my original ideas after considering the
opinions of others 0.879

I expect to reach a consensus during the discussion 0.951

I try to incorporate my own opinions into the thoughts
of others 0.895

I usually express conflicting opinions in a tactful way 0.879

I will try to reconcile the minority to accept the majority
in a harmonious way 0.901

I usually consider the harmony of the organizational
climate before making a decision 0.954

I usually adjust my behavior for overall harmony 0.965
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Table 3. Cont.

Variables Items Factor Loadings CR AVE

Coercive pressure
α = 0. 897

Businesses face the threat of legal action if they do not
meet legal pollution standards 0.800

0.865 0.617

Businesses realize that environmentally irresponsible
behavior can trigger fines and penalties 0.742

Consequences for companies that violate environmental
laws may include a notification from

government departments
0.803

If it fails to comply with national environmental laws
and regulations, the company would face

serious consequences
0.795

Normative pressure
α = 0.843

Industry market trade associations/professional
associations encourage environmental behavior

in business
0.768

0.847 0.648Customers expect companies in our industry to be
environmentally responsible 0.824

Environmental responsibility is a fundamental
requirement for companies to enter the market in

this sector
0.823

Green Innovation
α = 0. 774

Our company uses materials with little or no
contamination/toxicity 0.694

0.793 0.505

Our company improves and designs environmentally
friendly packaging for existing and new products 0.701

Our company uses cleaner technologies to save pollution 0.742

Our company recovers and recycles our
end-of-life products 0.705

4.2. Common Method Deviation Test

This investigation adopted several measures during data collection to mitigate the
effects of common method bias. These included employing the primary questionnaire
layout and respondent information concealment methods, randomizing the questionnaires,
and incorporating lie detector entries. Additionally, the respondents were informed that
the questionnaires should be filled out anonymously with no right or wrong answers to
encourage truthful responses. Subsequently, unrotated exploratory factor analysis was
conducted on the core variables, as per Harman’s one-way test recommended by [69]. The
findings revealed that the first of the four factors extracted with eigenvalues greater than
one explained 37.818% of the total variance (less than 40%). This result indicated that no
single factor accounted for a significant portion of the variance and that the data exhibited
no substantial common method bias.

4.3. Descriptive Statistics and Correlation Analysis

Table 4 provides a comprehensive overview of the means, standard deviations, and cor-
relation coefficients of the variables used in this study. The term Staff in the results section
refers to the number of employees in the company, consistent with earlier works [70,71].
Notably, the Pearson coefficients between the variables are below 0.7, which suggests
that there are no issues of co-linearity, thus permitting the execution of further regression
analysis. Of particular interest is the significant positive correlation between Zhong-yong
thinking and green innovation (r = 0.512, p < 0.01), which supports our hypothesis.
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Table 4. Mean and standard deviation of each variable and correlation between variables.

Variable M SD 1 2 3 4 5 6 7 8

1. ZY 4.021 0.545 0.921
2. NP 3.893 0.670 0.428 ** 0.805
3. CP 4.108 0.592 0.556 ** 0.691 ** 0.785
4. GI 3.637 0.681 0.512 ** 0.548 ** 0.530 ** 0.710
5. Staff 3.394 1.499 0.206 ** 0.306 ** 0.337 ** 0.149 ** 1
6. Year 3.563 0.765 0.117 * 0.0900 0.0550 0.00400 0.440 ** 1
7. Ownership 1.940 0.902 −0.165 ** −0.267 ** −0.266 ** −0.175 ** −0.309 ** −0.134 * 1
8. Industry 5.742 4.016 −0.222 ** −0.126 * −0.0910 −0.197 ** 0 −0.069 0.002 1

Note: * indicates p < 0.05, ** indicates p < 0.01; diagonals are AVE square root values. ZY denotes the
leader’s Zhong-yong thinking, CP denotes coercive pressure, NP denotes normative pressure, and GI denotes
green innovation.

4.4. Hypothesis Testing

This study utilized step-wise hierarchical regression analysis conducted via STATA
17.0 software to evaluate the hypotheses, as seen in Table 5. After controlling for enterprise
size, age, industry affiliation, and ownership, the analysis revealed a significant positive
effect of the leader’s Zhong-yong thinking on green innovation (β = 0.603, p < 0.01) in Model
1 and Model 2, confirming Hypothesis 1. The leader’s Zhong-yong mindset, characterized
by a discerning and adaptive approach, allows for compliance with national policies and
a positive response to the “double carbon goal”. Furthermore, such leaders’ inclusive
and harmonious value orientation may inspire their subordinates to engage in green
innovation and facilitate developing or introducing environmentally friendly solutions for
their companies.

Table 5. Results of hierarchical regression analysis.

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

ZY 0.603 ** −0.162 −0.018
(0.084) (0.184) (0.290)

CP −0.163
(0.185)

CP x ZY 0.145 **
(0.047)

NP −0.097
(0.278)

NP × ZY 0.124 +

(0.072)
Staff 0.066 * 0.247 * 0.117 0.121

(0.026) (0.115) (0.118) (0.110)
Year −0.083 + −0.439 −0.360 −0.381 +

(0.046) (0.272) (0.271) (0.226)
Industry −0.035 ** −0.058 −0.035 −0.015

(0.010) (0.205) (0.209) (0.190)
Ownership −0.107 ** −0.011 −0.016 0.040

(0.043) (0.090) (0.087) (0.081)
Constant 4.113 ** 1.637 ** 3.002 ** 2.521 *

(0.199) (0.491) (0.786) (1.143)
Observations 302 302 302 302

R-squared 0.086 0.357 0.424 0.463
Note: + indicates p < 0.1, * indicates p < 0.05, ** indicates p < 0.01 (same below), and × indicates multiplication.
ZY denotes the leader’s Zhong-yong thinking, CP denotes coercive pressure, NP denotes normative pressure, and
GI denotes green innovation.

Hypothesis 2 examined the moderating role of institutional pressure in the relationship
between a leader’s Zhong-yong thinking and green innovation. The results presented in
Model 3 of Table 4 indicate that the interaction term between the leader’s Zhong-yong
thinking and coercive pressure is positively significant (β = 0.145, p < 0.01), partially
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supporting Hypothesis 2. Simple moderating effect plotting in Figure 2 reveals that as
coercive pressure increases, the positive relationship between the leader’s Zhong-yong
thinking and green innovation also strengthens. In Table 4, the test for the moderating effect
of the leader’s middle-of-the-road thinking and regulatory pressure (Model 4) affirmed
acceptance of Hypothesis 2, as the interaction term displayed positive and significant
results (β = 0.124, p < 0.1). The simple moderating effect plotted in Figure 3 indicates
that the greater the intensity of normative pressure, the stronger the positive influence
of the leader’s Zhong-yong thinking on green innovation. Thus, the results suggest that
Zhong-yong thinking among leaders can promote greater engagement in green innovation
under multiple institutional pressures.

Sustainability 2023, 15, x FOR PEER REVIEW 11 of 20 
 

coercive pressure increases, the positive relationship between the leader’s Zhong-yong 

thinking and green innovation also strengthens. In Table 4, the test for the moderating 

effect of the leader’s middle-of-the-road thinking and regulatory pressure (Model 4) af-

firmed acceptance of Hypothesis 2, as the interaction term displayed positive and signifi-

cant results (β = 0.124, p < 0.1). The simple moderating effect plo�ed in Figure 3 indicates 

that the greater the intensity of normative pressure, the stronger the positive influence of 

the leader’s Zhong-yong thinking on green innovation. Thus, the results suggest that 

Zhong-yong thinking among leaders can promote greater engagement in green innova-
tion under multiple institutional pressures. 

 

Figure 2. Diagram of the moderating effect of coercive pressure. 

 

Figure 3. Diagram of the moderating effect of normative pressure. 

In China, state-owned enterprises (SOEs) have existed as a distinct political and eco-

nomic system [72]. Unlike private firms prioritizing economic interests, these organiza-

tions must take on greater social responsibilities and political tasks while pursuing finan-
cial goals. This study compared state-owned and private samples to distinguish the dif-

ferent roles of leaders’ Zhong-yong thinking in SOEs and private firms. In Table 6, Models 

5 and 6 indicate that leaders’ Zhong-yong thinking significantly impacted green 

Figure 2. Diagram of the moderating effect of coercive pressure.

Sustainability 2023, 15, x FOR PEER REVIEW 11 of 20 
 

coercive pressure increases, the positive relationship between the leader’s Zhong-yong 

thinking and green innovation also strengthens. In Table 4, the test for the moderating 

effect of the leader’s middle-of-the-road thinking and regulatory pressure (Model 4) af-

firmed acceptance of Hypothesis 2, as the interaction term displayed positive and signifi-

cant results (β = 0.124, p < 0.1). The simple moderating effect plo�ed in Figure 3 indicates 

that the greater the intensity of normative pressure, the stronger the positive influence of 

the leader’s Zhong-yong thinking on green innovation. Thus, the results suggest that 

Zhong-yong thinking among leaders can promote greater engagement in green innova-
tion under multiple institutional pressures. 

 

Figure 2. Diagram of the moderating effect of coercive pressure. 

 

Figure 3. Diagram of the moderating effect of normative pressure. 

In China, state-owned enterprises (SOEs) have existed as a distinct political and eco-

nomic system [72]. Unlike private firms prioritizing economic interests, these organiza-

tions must take on greater social responsibilities and political tasks while pursuing finan-
cial goals. This study compared state-owned and private samples to distinguish the dif-

ferent roles of leaders’ Zhong-yong thinking in SOEs and private firms. In Table 6, Models 

5 and 6 indicate that leaders’ Zhong-yong thinking significantly impacted green 

Figure 3. Diagram of the moderating effect of normative pressure.

In China, state-owned enterprises (SOEs) have existed as a distinct political and eco-
nomic system [72]. Unlike private firms prioritizing economic interests, these organizations
must take on greater social responsibilities and political tasks while pursuing financial
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goals. This study compared state-owned and private samples to distinguish the different
roles of leaders’ Zhong-yong thinking in SOEs and private firms. In Table 6, Models 5 and
6 indicate that leaders’ Zhong-yong thinking significantly impacted green innovation in a
sample of 83 SOEs, even after controlling for company size, age, and industry affiliations
(β = 1.037, p < 0.01). Similarly, in a sample of 190 private firms, as shown in Models 7 and
8, leaders’ Zhong-yong thinking also significantly positively affected green innovation
(β = 0.561, p < 0.01). However, a comparison of Models 6 and 8 revealed that the overall
explanatory power of leaders’ Zhong-yong thinking in the SOE sample (R-squared of 0.403)
was significantly greater than that of the private sample (R-squared of 0.361). In support
of Hypothesis 3, this result confirmed that the effect of Zhong-yong thinking on green
innovation in SOEs was more profound and sensitive to government and social pressure
than in non-SOEs.

Table 6. Results of sub-sample hierarchical regression analysis.

SOEs (N = 93) Non-SOEs (N = 209)
Variables (5) (6) (7) (8)

ZY 1.037 ** 0.561 **
(0.338) (0.102)

Staff 0.056 −0.738 * 0.072 ** 0.201
(0.074) (0.379) (0.029) (0.128)

Year −0.104 0.046 −0.072 −0.530
(0.084) (0.368) (0.0543) (0.344)

Industry −0.005 1.296 ** −0.054 ** 0.018
(0.022) (0.197) (0.014) (0.250)

Constant 3.956 ** −0.698 3.921 ** 1.808 **
(0.409) (1.315) (0.223) (0.559)

Observations 93 93 209 209
R-squared 0.015 0.403 0.106 0.361

Note: * indicates p < 0.05, ** indicates p < 0.01; ZY denotes the leader’s Zhong-yong thinking, CP denotes coercive
pressure, NP denotes normative pressure, and GI denotes green innovation.

5. Conclusions and Discussion
5.1. Conclusions

Drawing upon the tenets of upper echelons theory and managerial cognition theory, it
is often asserted that executives’ mental acuity and disposition can substantially impact
the decision-making and conduct of their organizations. As a quintessential Chinese
mindset, the Zhong-yong perspective allows entrepreneurs to adeptly navigate a multitude
of considerations to strike an optimal equilibrium. Leaders may be spurred to espouse
eco-friendliness and innovation in response to external institutional pressures and the need
for sustainable development.

Therefore, this study developed a comprehensive framework by integrating leaders’
Zhong-yong thinking, green innovation, and institutional pressure using a large sample
survey of 302 Chinese companies. Through regression analysis and empirical tests using
AMOS 26.0 and STATA 17.0, it was found that entrepreneurial Zhong-yong thinking helps
companies carry out green innovation. Second, the results demonstrated that institutional
pressure positively moderated the relationship between leaders’ Zhong-yong thinking
and corporate green innovation. Lastly, the study found that the influence of leaders’
Zhong-yong thinking on green innovation was more significant in state-owned enterprises
(SOEs) than in non-SOEs. This result shows that, in the Chinese context, SOEs differ from
non-SOEs in terms of the resources they possess, the network of relationships they have,
and the incentives they have for their goals, and that SOEs have more complex social
relationships and more social responsibilities than non-SOEs.

5.2. Theoretical Implications

This study represents a novel effort to incorporate the findings of indigenous psychology—
precisely, the concept of Zhong-yong thinking—into the analysis of corporate green innova-
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tion theory, thus broadening the scope of antecedents driving corporate green innovation.
Previous research has primarily focused on external factors, such as institutional constraints
and environmental regulations, as drivers of corporate green innovation [73,74]. More
recent studies have begun to explore the influence of internal factors, such as company
executives, on green innovation [75,76]. This paper is consistent with [77], who proposed
exploring how it affects GI within an organization or company from the perspective of
top corporate executives [77]. However, these studies mainly focused on external char-
acteristics, such as the demographics of corporate leaders [19], while undermining the
impact of executives’ values and perceptions of green innovation. This paper extends the
study of managerial cognition in indigenous concepts based on managerial cognition the-
ory [78,79]. Due to cultural differences, existing managerial cognition theories originated
in Western contexts and may differ from the cognition of leaders in Eastern cultural con-
texts. As Zhong-yong thinking is an important part of Confucianism and is deeply rooted
in the Chinese decision-making process, this study is based on the indigenous concept
and examines its impact on green innovation from the perspective of traditional Chinese
Zhong-yong thinking, which corresponds to the expansion of factors influencing corporate
green innovation (Huang et al., 2016) [80]. This unique perspective not only increases
the understanding of leaders’ cognitive thinking in the innovation activities of Chinese
enterprises, expands managers’ cognitive theories, enriches the theoretical understanding
of green innovation, and expands the study of corporate green innovation in the local
context but also provides innovative ideas to promote sustainable corporate development.
This research opens up a new avenue for exploration in corporate green innovation and its
findings may have significant implications for business practices and environmental policy
in China and beyond [81].

Another significant contribution of this study pertains to extending the traditional
Zhong-yong philosophy. Zhong-yong thinking as an essential construct has been found
to influence professional attitudes, behaviors, and outcomes [42,82,83]. Most of these
studies have focused on the employee level, with only a few exploring its impact on
corporate behavior based on the leader level [84]. This paper used the entrepreneurs’
Zhong-yong thinking as the independent variable to reconcile the current debate on the
role of Zhong-yong thinking of leaders in promoting corporate innovation [33]. The paper
also complements the demographic-based upper echelons theory [43] by establishing a
Zhong-yong leadership model, thereby enabling the development of Chinese manage-
ment theory [85]. The paper expands leadership theories focusing mainly on Western
contexts [86] by introducing local Chinese characteristics [87]. Based on the Eastern social
and cultural context, the blend of China and the West has led to a collision of Eastern and
Western management thinking [88,89].

Lastly, the study adds to the existing literature by examining the moderating roles of
institutional pressure and firm ownership structure on the relationship between leaders’
Zhong-yong thinking and green innovation. Previous research has emphasized the impor-
tance of external factors, such as institutional constraints and environmental regulations,
on firms’ innovation decisions [86,87]. In this paper, we explore the boundary role of
institutional pressure on green innovation from two dimensions of institutional pressure,
namely, coercive pressure and normative pressure. In addition, this study highlights the
unique characteristics of the Chinese context, specifically the differences between SOEs
and non-SOEs. Many previous studies have been conducted and explained in the context
of firm performance, financial behavior, and corporate governance [90] and this paper
extends them to the field of green innovation, examining their moderating effect on the
relationship between Zhong-yong thinking and green innovation. These findings help
establish the boundary conditions under which the application of Zhong-yong thinking
affects green innovation and expand the context of institutional pressure and ownership
structure under corporate green innovation [91]. This theoretical contribution responds
to the call for further exploration of the influence of the external environment on power
dynamics in both green innovation and leadership research.
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5.3. Practical Implications

A few managerial implications drawn from the current study are as follows. The
concept of Zhong-yong thinking has a long history, embodying the idea of harmonizing
human nature and the universe, which can positively influence national thinking and
behavior and promote green development. The current study calls for developing indige-
nous leadership models rather than copying Western systems. Chinese organizations are
encouraged to rely on the essence of Zhong-yong thinking to establish a path of green
development with characteristics that simultaneously benefit the economy and the envi-
ronment. To promote green innovation, besides building formal systems such as laws
and regulations, enterprises should also leverage cultural soft power, such as cultivating a
Zhong-yong thinking culture to support sustainable development better. This approach
is fundamental in advocating “carbon peak” and “carbon neutral” ideologies in China.
Second, senior management—whose role is critical and decisive—is the key driving force
behind green innovation within an enterprise. The present findings offer credible evidence
for entrepreneurs and other senior leaders to leverage the wisdom of Zhong-yong thinking
and actively fulfill their social responsibilities for environmental protection. They should
also adopt a global and holistic perspective when proposing green innovation ideas in
response to the ever-changing external environment, systems, and policies. In addition,
they should strive to create a harmonious organizational atmosphere, encourage subordi-
nates and employees to pay close attention to external environmental changes, and solicit
specific green innovation suggestions from them. By integrating various opinions and
ideas, the successful implementation of green innovation can be promoted. Furthermore,
it is essential for leaders to actively learn from excellent traditional culture and make
Zhong-yong thinking a behavioral norm in their daily management work. They should
also actively fulfill their social responsibilities and integrate them into the construction of
cultural soft power, thereby achieving the inheritance and innovation of Confucian culture
in the new era.

Third, the empirical model encourages local governments to play a crucial role in guid-
ing enterprises toward green innovation by implementing top-level design and utilizing
government policies and social pressure. Such initiatives may include strengthening envi-
ronmental regulations, improving laws and regulations related to energy consumption and
waste disposal, investing in regional industrial pollution control, and increasing penalties
for polluting enterprises. Such efforts can encourage entrepreneurs with Zhong-yong think-
ing to make management adjustments and establish energy-saving and emission-reduction
systems while enhancing the green innovation capabilities of employees. In addition, the
government can develop and implement green incentives such as subsidies, loans, and tax
breaks related to green innovation to support businesses and promote proactive responses
to environmental changes [89].

5.4. Research Limitations and Prospects

This study entails several limitations, providing directions for future research. A
chief limitation of this study is the geographical context, i.e., the central region of China.
The context and cross-sectional nature of data limit the generalization of findings. There
is reason to believe that companies in other emerging markets may experience similar
situations, such as institutional constraints. Still, China does have some peculiarities in its
policies, social expectations, and culturally based norms. Therefore, extending the research
context to multi-country settings in the future will further enhance the understanding of
this issue on a broader level. In addition, cross-sectional study designs cannot establish
causality arguments or avoid endogeneity problems. Future studies should use panel
data or longitudinal designs to capture causality better and address potential endogeneity
issues; with that said, it would be insightful to examine how the role between moderation
thinking and green innovation among business leaders evolves to create a more efficient
and dynamic condition to drive green transformation in business.
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Third, the paper did not examine the heterogeneous effects of different types of social
legitimacy [92]. Companies need to gain buy-ins from various stakeholders, such as
governments, customers, and financial institutions, which can help them access different
resources. Examining whether and how different types of legitimacy differ in directly and
indirectly driving corporate green efforts is mandated.
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Appendix A

Table A1. Regional distribution of sample.

Province Quantity Province Quantity Province Quantity

Fujian 77 Sichuan 4 Anhui 8
Guangdong 67 Jiangxi 9 Tianjin 2

Zhejiang 18 Yunnan 3 Hunan 6
Shanghai 15 Hebei 9 Beijing 9
Guangxi 3 Shandong 10 Shanxi 3
Henan 12 Jiangsu 12 Hubei 5

Jilin 3 Hainan 2 Shanxi 3
Ningxia 2 Liaoning 5 Chongqing 3

Neimenggu 2 Heilongjiang 3 others 3

Appendix B

Table A2. Results of hierarchical regression analysis (location control variable added).

(1) (2) (3) (4)
Variables GI GI GI GI

ZY 0.598 ** −0.027 −0.163
(0.084) (0.292) (0.185)

Staff 0.056 * 0.237 * 0.114 0.115
(0.03) (0.115) (0.110) (0.118)

Year −0.077 + −0.440 −0.382 + −0.362
(0.0447) (0.269) (0.226) (0.271)

Ownership −0.097 * 0.004 0.05 −0.012
(0.043) (0.093) (0.084) (0.090)

Industry −0.034 ** −0.066 −0.021 −0.038
(0.010) (0.203) (0.189) (0.208)

Location 0.011 + 0.005 0.003 0.002
(0.006) (0.005) (0.005) (0.005)
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Table A2. Cont.

(1) (2) (3) (4)
Variables GI GI GI GI

NP −0.107
(0.278)

ZY × NP 0.126 +

(0.073)
CP −0.166

(0.186)
ZY × CP 0.145 **

(0.047)
Constant 4.022 ** 1.622 ** 2.544 * 3.005 **

(0.203) (0.491) (1.143) (0.786)
Observations 302 302 302 302

R-squared 0.096 0.359 0.464 0.425
Note: + indicates p < 0.1, * indicates p < 0.05, ** indicates p < 0.01 (same as below), and × indicates multiplication.
ZY denotes the leader’s Zhong-yong thinking, CP denotes coercive pressure, NP denotes normative pressure, and
GI denotes green innovation;.

Appendix C

Table A3. Results of sub-sample hierarchical regression analysis (location control variable added).

SOEs (N = 93) Non-SOEs (N = 209)
(5) (6) (7) (8)

Variables GI GI GI GI

ZY 0.864 ** 0.525 **
(0.310) (0.089)

Staff 0.054 0.268 0.075 * 0.184
(0.065) (0.521) (0.029) (0.121)

Year −0.111 −0.205 −0.109 * −0.489
(0.072) (0.412) (0.053) (0.342)

Industry 0.009 0.396 −0.057 ** −0.055
(0.018) (0.279) (0.013) (0.229)

Location 0.003 0.001 0.011 0.007
(0.009) (0.010) (0.007) (0.007)

Constant 3.846 ** 0.003 3.958 ** 1.969 **
(0.316) (1.232) (0.221) (0.500)

Observations 93 93 209 209
R-squared 0.017 0.379 0.148 0.382

Note: * denotes p < 0.05, ** denotes p < 0.01; ZY denotes the leader’s Zhong-yong thinking, CP denotes coercive
pressure, NP denotes normative pressure, and GI denotes green innovation.
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