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Environmental requlation and corporate
performance: The effects of green financial
management and top management’s
environmental awareness

Suijun Chen?, Pankaewta Lakkanawanit?*, Muttanachai Suttipun® and He Xue*

Abstract: Drawing from the circular economy, which prioritizes resource optimiza-
tion, waste reduction, and operational efficiency, the objective of this study is to
investigate the influence of environmental regulations on Green Financial
Management (GFM), the role of GFM as a mediator between environmental regula-
tions and corporate performance, and the moderating effect of Top Management’s
Environmental Awareness (TMEA). Using the questionnaires from 684 Chinese green
enterprises, the structural equation analysis is used to verify the results. The
empirical findings indicate that environmental regulation has a positive effect on
GFM and that GFM acts as a mediator between environmental regulation and
corporate performance. However, it is found that TMEA does not have a significant
moderating effect between environmental regulation and GFM. This study contri-
butes to the broader discussion around resource efficiency and sustainability in the
circular economy by emphasizing the importance of companies complying with
environmental regulations and adopting GFM strategies to improve performance.
Policymakers can consider the role of GFM in promoting sustainable business
development, and prioritize the development and implementation of strong envir-
onmental regulations.

Subjects: Entrepreneurship and Small Business Management; Finance

Keywords: Environmental regulation; green financial management; top management’s
environmental awareness; corporate performance

1. Introduction

China’s economy has boomed since its reform and opening up. However, its economic develop-
ment has influenced on environmental pollution, global warming, ecological degradation, and
excessive energy consumption (Y. Yang et al., 2020). The increased risk of environmental degrada-
tion has drawn particular attention of researchers and policymakers to the link between economic
growth and environmental protection (Sumayya et al., 2022). As the result, the Chinese govern-
ment has recognized the need to transition towards a more sustainable and efficient use of
resources in order to mitigate these challenges and promote a circular economy (X. Song et al,,
2019). To support this transition, the Chinese government has implemented green financing

© 2023 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
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policies, such as using public finance to increase green investment, improving environmental
governance, and offering price subsidies for energy restructuring (X. Yu & Gu, 2015). Companies
play a critical role in this process, as their decisions directly impact the environment. They must
adopt a green mindset, balancing economic gains with environmental concerns. This can be
achieved through effective green financial management (GFM) (Z. Wang, 2022) and the wise use
of enterprise funds (L. Zhang & Yi, 2021).

Previous studies of GMF have mainly focused on its definition, components, and system design
(Du & Zheng, 2020; Nagarjuna, 2015). Some studies have explored how GMF can enhance effi-
ciency and improve performance (Panova et al., 2018; G. Zhou et al., 2021; Qiu et al.,, 2020).
Y. Zhang and Wan (2020) proposed that GFM consists of four dimensions: green financing, green
investment, green operation and green distribution. Each of these four factors offer unique
benefits and have been shown to significantly boost an organization’s efficiency and contribute
to better corporate performance (Ngniatedema et al.,, 2014). Green financing reduces financing
costs and increases income (Nagarjuna, 2015), while green investment enhances resource utiliza-
tion efficiency, reduces environmental risks, and strengthens competitive advantage (Xiao & Li,
2020). Green investments positively impact financial and sustainable performance (Indriastuti
et al,, 2021). Green operations minimize environmental harm and increase productivity (Chawla
et al., 2020), and green distribution ensures internal green financing by distributing profits between
the company and green investors (L. Yang, 2017). However, the existing literature only examines
the impact of GFM on firm performance from a single dimension. This paper aims to conduct
further research and investigations to gain a deeper understanding of the impact of the four
dimensions of GFM on corporate performance and to provide empirical evidence of the significant
role GFM plays in influencing corporate performance.

While GFM might be advantageous for enterprises, some companies may neglect environmental
concerns if they are not aware of the problem (Zuo, 2016). Hence, the government’s role extends
beyond policy-making and includes setting regulations to enforce environmental standards. The
Chinese government has made many positive efforts to address environmental challenges in the
form of sound environmental regulation and management (Elmagrhi et al., 2019). Environmental
regulation refers to the government-created policies and regulations aimed at addressing pollution
and regulating corporate activities (M. Wang & Li, 2020). Environmental regulations can drive
organizations to prioritize environmentally-friendly operations and investments (Bi & Yu, 2016).
A higher level of environmental regulation is associated with improved environmental perfor-
mance (Liu & He, 2020). Companies are incentivized to adopt greener practices and avoiding
penalties for non-compliance. Thus, environmental regulation is deemed crucial in foster GFM as
a green behavior of companies.

GFM is impacted by environmental regulations. Moreover, the GFM also has an impact on
corporate performance. The continuous improvement of environmental regulation presents that
the companies with the opportunity will receive more policy support through the adoption of green
financial management, leading to reduced environmental pollution and improved economic effi-
ciency (D. Zhang, 2017). The study on the consecutive link between environmental regulation, GFM,
and corporate performance with a focus on GFM as a mediator can provide a more accurate
depiction of the situation. By examining the relationships between these factors, it can give
insights into how environmental legislation affects business performance through the adoption
of GFM practices.

In addition to government regulation, the participation of managers is crucial for the success of
environmental protection activities (X. Hu et al., 2023). Top Management’s Environmental
Awareness (TMEA) can raise companies’ awareness of environmental issues and encourage
them to take action to address the problems (Gholami et al., 2013). In other words, the level of
environmental awareness of top managers could affect the strength of the relationship between
environmental regulations and the adoption of GFM practices. A higher level of environmental
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awareness among top managers may lead to stronger efforts to comply with environmental
regulations and a more proactive approach to implementing GFM, compared to companies with
lower levels of environmental awareness among top managers (Teng & He, 2019). Studying the
moderation effect of TMEA on the relationship between environmental regulation and GFM can
deepen the understanding of how environmental regulations and GFM practices are related, and
how the level of environmental awareness of top managers influences this relationship.

To sum up, this study mainly aims to shed light on the effects of environmental regulation and
GFM on corporate performance, as well as the mediating role of GFM in the impact of environ-
mental regulation. It also focuses on the moderating impact of TMEA on the relationship between
environmental regulation and GFM. This study provides the following contributions to the field of
environmental management and sustainable business practices. First , the results can provide
a deeper understanding of the mechanisms through which environmental regulation affects
corporate performance, and how GFM and TMEA can influence this relationship. Second, the
study could inform the top manager and policy decisions and recommendations on how to
promote the adoption of GFM and improve environmental outcomes in organizations. Third, this
study can also contribute to the advancement of circular economy theory by explaining the role of
GFM and TMEA in promoting environmental sustainability and mitigating the impact of environ-
mental regulation on business performance.

2. Background

The Chinese government has pledged its commitment to the growth of a circular economy (X. Song
et al,, 2019) and has implemented environmental regulations to curb pollution caused by busi-
nesses. In an effort to reconcile economic growth with environmental preservation, President Hu
Jintao introduced the “Harmonious Society” policy framework, which is built on the principles of
the “Scientific Outlook on Development.” The strategy aims to balance economic growth with
conservation of natural resources. Green finance management, on the other hand, seeks to
promote a mutually beneficial relationship between nature and the economy from a business
standpoint. At the 19th National Congress of the Communist Party of China in 2017, the goal of
integrating “ecological civilization” into modernization with Chinese characteristics was set forth
as a major priority. The concept of “green development” has gained great significance in China.

Achieving “green development” requires substantial financial support, and banks play a critical
role in filling the gap in green financing. To encourage banks to increase their investment in green
initiatives, government policies play a crucial role. The government advances the growth of green
finance through various fiscal measures, policy formulation, and promotion. China’s green bond
market has seen significant growth due to the support of the government’s green financial policies.
In 2019, China’s domestic market saw the issuance of nearly 288.5 billion yuan in labeled green
bonds, representing a 31.10% increase over 2018. The reduced interest rate for green bond
issuance has brought down corporate financing costs and relieved financing pressure (Shang,
2020). In 2020, China’s “substantially green” bond market is expected to continue its steady
growth, and the market participants will become more diverse (Liao et al., 2021).

China’s tax policies have also positively impacted the implementation of green finance manage-
ment. For instance, the “Regulations on the Implementation of the Enterprise Income Tax Law of
the People’s Republic of China” provides tax benefits such as “three exemptions and three reduc-
tions” to companies engaged in environmental protection projects. The “Environmental Protection
Tax Law” advocates “more emissions, more payment; less emissions, less payment; no emissions,
no payment,” and supports investment in equipment for environmental protection, energy and
water conservation, and safe production, which can be used to offset corporate income tax. The
continued implementation of China’s green policies has driven the growth of corporate GFM.

As China is a leading player in the global drive towards sustainability and environmental
protection, making it a valuable study for the relationship between environmental regulation,
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GFM, and corporate performance. The findings can provide insight into the effectiveness of
government policies in promoting sustainable development. Moreover, understanding the impact
of environmental regulation and GFM on corporate performance is crucial for businesses and
policymakers to make informed decisions about future investments and initiatives in the green
finance sector. The findings of this study have implications for the wider global community, as they
can provide valuable information and lessons learned for other countries looking to implement
similar green finance policies. The promotion of green development in China is supported by
corresponding laws and regulations, and the concept of green management has gradually become
integrated into the operation and management of enterprises. The implementation of GFM,
combined with green concepts, can help enterprises balance the development of the ecological
environment while pursuing profits. This study on GFM is relevant to the current situation of China’s
sustainable development, as it seeks to maximize the benefits for enterprises from a long-term
perspective (Xia, 2012).

3. Theoretical literature review

The circular economy is an economic growth mode that takes the efficient utilization and recycling
of resources as the core, takes the principle of “reduction, reuse and recycling”, takes low
consumption, low emissions and high efficiency as the basic characteristics, and conforms to the
concept of sustainable development (National Development and Reform Commission’s Economic
System and Management Research Institute “my country’s Circular Economy Development
Strategy Research” research group, 2005). Companies are the basic constituent units of social
economy, and the development of circular economy cannot be separated from the support of
companies. Similarly, if modern enterprises want to achieve sustainable development, they must
also apply the concept of circular economy to their enterprise management (Xia, 2012). The
principles of circular economy theory can help explain the role of GFM and TMEA in promoting
environmental sustainability and reducing the impact of environmental regulation on business
performance.

Circular economy theory emphasizes the importance of reducing waste and promoting sustain-
ability in economic systems, which aligns with the goals of both GFM and TMEA. Circular economy
requires enterprises to fully consider the ecological environment factors in their economic activ-
ities. The more energy consuming and polluting industries, the higher their capital demand (Y.
Zhang, 2016). While GFM can help companies achieve “win-win” in economy and environment (Y.
Li, 2013). Circular economy theory provide a useful framework for understanding the role of GFM in
mediating the impact of environmental regulation. By promoting sustainable business practices
and reducing the negative impact of environmental regulation on corporate performance, GFM can
support the transition to a more sustainable economy (Qian, 2021), as envisioned by circular
economy theory.

Additionally, circular economy theory can explain the moderating impact of TMEA on the
relationship between environmental regulation and GFM by suggesting that the level of environ-
mental awareness of top management can influence the adoption of GFM practices and the ability
of companies to respond to environmental regulation. According to circular economy theory,
companies that adopt a more circular approach to business are likely to be more environmentally
sustainable and better equipped to respond to environmental regulation (Huang et al.,, 2020).
TMEA, or top management environmental awareness, is a key factor in promoting circular econ-
omy principles and practices (Wen et al., 2017). Companies with higher TMEA are more likely to
adopt GFM practices, such as sustainable finance and resource efficiency, which can help them to
better respond to environmental regulation.

Germany has incorporated the concept of circular economy into its environmental policy to
address issues related to the utilization of raw materials and natural resources for sustained
economic growth (Geng & Doberstein, 2008). In North America and Europe, circular economy
applications focus on strengthening the “3Rs” and building sustainable eco-industrial parks
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(Hunt et al., 1996). Similarly, in China, circular economy is considered as a viable model for
economic reform, and it is utilized for new technology development, equipment upgrades, and
improved industry management (Yuan et al.,, 2006). The Chinese government has implemented
corresponding laws, regulations, and industrial production standards to support the implementa-
tion of circular economy. Enterprises that aim for long-term development must apply the circular
economy concept in their management practices to achieve coordinated development of the
economy and the environment (Xia, 2012). Therefore, this study requires a framework that
incorporates the principles of circular economy to provide a comprehensive understanding of the
role of GFM and TMEA in promoting environmental sustainability and reducing the impact of
environmental regulation on corporate performance.

4. Empirical literature review and hypotheses development

4.1. Environmental regulation and GFM

The government uses regulatory means to curb environmental pollution problems in accordance
with the theory of circular economy, while companies employ GFM to achieve economic benefits
while also paying attention to environmental protection. This approach aligns with the principles of
sustainable development (Y. Li, 2013). Environmental regulation is the sum of policies and regula-
tions formulated by the government to solve environmental pollution problems (Fu, 2006).
Scholars have been exploring the impact of environmental regulation in their research. Costa
(2021) argued that both incentive-based policies and regulatory-based policies and regulations
can be effective in green behaviors. L. Wang (2021) believes that the impact of environmental
regulation on corporate behavior can be achieved through direct or indirect channels. Through the
policy analysis of state-owned enterprises, it is found that governments at all levels incorporate
emission reduction targets into the performance appraisal system of state-owned enterprises (B.
Wang & Sh, 2016). This impact mechanism has enhanced the implementation effect of China’s
environmental policies. Tang et al. (2013)’s study found that there is a threshold effect in the
impact of environmental regulation on corporate environmental protection investment behavior
among China’s A-share listed companies. Enterprises that fail to break through the environmental
policy threshold will lose their qualifications to participate in market competition (Jin & Shen,
2010). Therefore, shareholders are paying more and more attention to corporate environmental
governance and green transformation (Lv & Xu, 2020). Zhong and Zheng (2014) believe that
institutional pressure is the most important driving force for companies to implement environ-
mental strategies and carry out green innovation. Zhu et al. (2017) studied the reasons for
motivating Chinese manufacturing companies to practice green. The results showed that institu-
tional pressures pushed manufacturers to adopt green practices.

Environmental regulation is a key driver for companies to carry out green investment (Ma,
2021). Liu and He (2020) studied the relationship between environmental regulation and
financing efficiency of listed companies in China. They found that environmental regulation
can significantly enhance financing efficiency. W. Li et al. (2018) studied heavily polluting and
non-heavy polluting companies among listed companies in China and found the positive
correlation between environmental regulation and corporate financing efficiency. Moreover,
it was found that environmental regulation has a greater impact on the financing efficiency
of heavily polluting companies than non-heavy polluting companies. Bi and Yu (2016) ana-
lyzed China’s heavily polluting listed companies from the perspective of the environmental
tax system, and found the positive impact of the environmental tax system on the amount of
green investment.

Enterprises are the main target group of environmental regulations, and the continuous
strengthening of environmental regulations by the government plays an important role in
promoting enterprises to actively implement GFM. In order to reduce environmental pollution,
the government regulates and restricts the behavior of companies through the formulation of
environmental regulations. Under the influence of regulations, companies implement green
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management and promote GFM. This study is grounded in the theory of circular economy and
assumes that as environmental regulations become more stringent, companies will need to
implement GFM. Based on this assumption, the following hypotheses are proposed:

H1: Environmental Regulation has the impact on GFM.

4.2. Mediating role of GFM

The circular economy theory emphasizes the importance of promoting sustainability and reducing
waste in economic systems, which aligns with the goals of both GFM and environmental regula-
tion. To address the challenge of balancing business goals with environmental concerns, the
Chinese government has included circular economy as a key policy (Yuan et al, 2006).
Companies can respond to regulatory policies by applying the concept of circular economy to GFM.

GFM involves enterprises fully considering resource utilization and environmental protection in
their financial activities to achieve both economic and environmental benefits (Y. Zhang & Wan,
2020). This approach encompasses various components, including green financing, investment,
operations, and distribution (Nagarjuna, 2015; Y. Zhang & Wan, 2020). This includes strengthening
GFM which can promote corporate performance while also paying attention to environmental
protection. Through the mediation role of GFM, companies can achieve a balance between eco-
nomic growth and environmental preservation, as envisioned by the circular economy theory.

Most of the existing studies suggest a positive relationship between GFM and corporate perfor-
mance. In a study of corporate financing and performance in African countries, Fowowe (2017)
found that financing constraints have a negative impact on corporate development. Specifically,
companies that raise funds from a variety of financing channels tend to have a more positive
relationship with enterprise development. In their analysis of green securities in China’s high
energy-consuming industries, Xiao and Li (2020) discovered that such securities play
a significant role in promoting the efficiency of green investment in listed companies. Zhou and
L. Wang (2021) believe that improving financing efficiency and fully exploring financing capabilities
are effective ways to improve corporate performance. Meanwhile, the relatively loose conditions
for raising and repaying green funds, coupled with the reduced costs of green financing, have led
to increased income (Nagarjuna, 2015). Auer (2016) argues that green investment can lead to
increased profits for companies. In a study on heavily polluting companies listed in Ching, H. Yu
and Li (2021) found a positive correlation between environmental protection investment and
financial performance. Similarly, M. Zhang (2020) used a spatial Durbin model to demonstrate
that green investment has a significant impact on high-quality economic development in the
process of marketization.

At the same time, government environmental regulation can have a significant impact on
corporate performance through GFM. On one hand, environmental protection policies can incenti-
vize companies to invest in green fields, as green management can reduce costs (W. Song & Yu,
2018). On the other hand, pollution penalty regulations can increase the cost of environmental
violations for companies, which in turn forces them to follow regulations to avoid policy risks and
legal sanctions. Strict government environmental supervision can also encourage companies to
prioritize environmental issues and allocate equity funds towards green operations for a more
sustainable business approach (Liu & He, 2020).Through the continued optimization of environ-
mental regulation, companies are receiving more policy support to implement GFM, ultimately
leading to a “win-win” situation for environmental protection and economic growth (D. Zhang,
2017). Meanwhile, P. Chen et al. (2022) analyzed the data of listed companies in Zhejiang Province
of China and found that green finance plays a mediating role between green financial policies and
high-quality economic development. Specifically, green finance is able to alleviate the unfavorable
repercussions of environmental regulation on the actual economy by extending financial support
to environmentally conscious ventures and encouraging sustainable growth. Based on these
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findings, this study proposes the hypothesis that GFM acts as a mediator between environmental
regulation and corporate performance. The second assumption is as follows:

H2: GFM has mediating effect toward the impact of environmental regulation on corporate
performance.

4.3. Moderating role of TMEA

GFM is a modern management concept that aligns with the principles of circular economy. The
adoption and implementation of GFM practices are largely influenced by TMEA. The level of TMEA
can affect the actual impact of corporate green management on corporate performance (Pei,
2020). Environmental awareness refers to a concern and understanding of environmental issues
(X. Chen et al,, 2019). It is also a strategic tool for managers to promote sustainability across their
organization and society (Benevene & Buonomo, 2020). TMEA can assist companies in prioritizing
environmental issues and influence a series of follow-up actions (Gholami et al., 2013). When
company managers are environmentally conscious, they can better promote innovation within the
company to meet the market’s green demands (Markowitz et al., 2012). Therefore, hiring man-
agers with a strong environmental consciousness can increase environmental awareness in var-
ious aspects of the company’s operations. The environmental regulations that require companies
to use more environmentally-friendly resources can lead to an increase in the availability of green
resources for businesses. Corporate executives who prioritize environmental awareness are more
likely to take note of this shift in market demand and recognize the potential for broad market
development in the application of green-friendly materials (Peng & Wei, 2015). As a result, they
may be more willing to adopt GFM than those who are less environmentally conscious.

B. Zhang et al. (2015) surveyed industrial companies in China’s Bohai Rim Economic Zone and found
that TMEA plays an important role in the strategic practice of companies implementing green energy
conservation. Peng and Wei (2015) found that TMEA has a positive moderating effect on the relation-
ship between government environmental protection policies and product eco-innovation. Teng and
He (2019) investigated the impact of environmental awareness on investor trading behavior and
stock prices. The results show that environmental awareness regulates trading behavior by affecting
the severity of perceived pollution, but the impact of environmental awareness directly causing
psychological effects is limited. In addition, Pei (2020) found that TMEA positively influences compa-
nies’ willingness to adopt green technologies. As a cognitive awareness, TMEA is believed to have
a moderating effect. It is assumed that top managers with high environmental awareness are more
aware of the value and benefits of implementing green-friendly materials (GFM) and are more willing
to adopt them. Therefore, the third hypothesis of this study is as follows:

H3: TMEA has moderating effect toward the impact of environmental regulation on GMF.

5. Research design

The sample frame for this study is taken from companies in the green industry in China.
According to the “2021 China Environmental Protection Industry Development Status Report”
released by the Ministry of Ecology and Environment of China, as of 2020, there are 15,556
green industries companies distributed in seven regions of China. Stratified random sampling
was used in this study to ensure the representativeness of all regions in China. This study
obtained the list of green industry companies in each region from the Bureau of Statistics and
the Bureau of Industry and Commerce, and randomly selected companies in each region as
the survey sample.

The questionnaires are primarily in the form of electronic version, sent to the participants via
email and social software after obtaining their agreement to participate. The respondents will be
informed of the research’s purpose and confidentiality policy before participating in the survey. The
respondents are chosen from the senior management or financial personnel who are directly
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Table 1. Distribution of the sampled firms by region (N = 684)

N Percentage
North China 127 18.57
Northeast China 48 7.02
East China 249 36.40
Central China 45 6.58
South China 100 14.62
Southwest China 85 12.43
Northwest China 30 4.39

involved in the company’s green financial management activities and have knowledge of the
company’s green financial management.

A sample of 1000 questionnaires was distributed, and 684 were returned, resulting in
a response rate of 68.4%. The sample breakdown by region is shown in Table 1, with North
China accounting for 18.57%, Northeast China 7.02%, East China 36.4%, Central China 6.58%,
South China 14.62%, Southwest China 12.43%, and Northwest China 4.39%. The results show
a relatively balanced distribution of the sample in different regions of China, which can
accurately reflect the situation of green financial management and corporate performance in
China.

This study used a questionnaire that was divided into three parts. The first part provided a brief
introduction to the survey, while the second part collected basic information about the research
subjects. The third part consisted of formal items that measured the four main constructs of the
study using a 5-point Likert scale ranging from 1 to 5. The scale included the response options
“strongly disagree,” “disagree,” “neutral,” “agree,” and “strongly agree,” with higher scores indi-
cating greater agreement with the description.

This study contains independent variables (Environmental Regulation) and dependent variables
(Corporate Performance), as well as moderator variables (TMEA) and mediator variables (GFM). The
questionnaire items representing each variable were primarily based on previous literature and are
described below.

5.1. Environmental Regulation (ER)

Environmental regulation is treated as an independent variable in this study, and is measured
using a scale developed by Zhu et al. (2017) and Pei (2020). The scale includes four items that
assess the degree of environmental regulation faced by the company, including “the degree of
perfection of environmental regulation faced by the company”, “the independence and authority
of the environmental regulation and supervision department faced by the company”, “the strict-
ness of the environmental protection production technology standard faced by the company”, and
“the punishment for violating environmental regulations.”

5.2. Top Management Environmental Awareness (TMEA)

Top Management Environmental Awareness (TMEA) is treated as a moderator variable in this
study, and is measured using a scale based on the research of Peng and Wei (2015). The scale
includes four items that assess the level of environmental awareness and importance placed on
environmental issues by top management, including “top management attaches importance to
the adverse impact of corporate activities on the environment”, “top management attaches
importance to the impact of environmental laws and regulations on enterprises”, “top manage-
ment attaches great importance to the understanding of environmental protection measures”,
and “top management agrees with environmental protection initiatives”.
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5.3. Green Financial Management (GFM)

Green Financial Management (GFM) is treated as an intermediary variable in this study, and is
measured using a scale based on the research results of Y. Zhang and Wan (2020). The scale
divides GFM into four dimensions: green financing, green investment, green operation, and green
delivery. These dimensions are used to assess the extent to which companies are implementing
sustainable financial practices and investing in environmentally-friendly activities.

5.4. Corporate Performance (CP)

Company performance (CP) is often influenced by industry factors and may not be disclosed
publicly by companies. Given that subjective evaluations of performance have been found to be
strongly correlated with objective evaluations (Schindehutte et al., 2000), this study follows the
approach of Luo (2019) and Yam et al. (2004) by asking respondents to evaluate whether their
company has advantages in five indicators compared to their main competitors. The indicators are
net profit margin, total asset turnover, return on investment, market share, and sales growth rate.

5.5. Control variables

Based on the research of Peng and Wei (2015), this study includes “number of employees”,
“industry”, and “type of ownership” as control variables, as they have been found to impact
performance. The “number of employees” variable is measured by the natural logarithm of the
current year’s number of employees. “industry” is categorized into six groups based on the “Green
Industry Guidance Catalog (2019 Edition)” (NDRC of China, 2019), which includes energy-saving
and environmental protection industry, clean production industry, clean energy industry, ecologi-
cal environment industry, green upgrading industry of infrastructure, and green service industry.
Lastly, “type of ownership” is categorized into three types: state-owned/state-holding, private/
private-holding enterprises, and others.

6. Empirical results and discussion

6.1. Reliability and validity

Mplus7.0 was used in this study for statistical analysis, including a measurement model evaluation.
The measurement model tests the reliability, convergent validity, discriminant validity, and overall
fit of the scale through confirmatory factor analysis (CFA), as described by Anderson and Gerbing
(1988a). This helps assess the adequacy of each item in reflecting its construct.

The green financial management scale consists of 12 questions in four sub-dimensions, and this
study uses both first-order and second-order CFA for analysis. The Marsh and Hocevar (1985)
method is used to compare the fit of the first- and second-order models and determine the
optimal model. A t value close to 1 indicates that the second-order CFA is a better fit. In this
study, the t value of green financial management was 0.98, indicating good fitness of the second-
order CFA. As a result, the results of the second-order CFA were used in the structural model
analysis.

In terms of reliability, Nunnally and Bernstein (1994) considered a Cronbach’s o and combined
reliability of over 0.7 to be acceptable. The results in Table 2 show that the Cronbach’s a of each
variable in this study ranges from 0.71 to 0.96, with combined reliability (CR) from 0.71 to 0.92,
indicating good reliability of the research variables. Additionally, the validity of this study was
assessed using convergent and discriminant validity. The standardized factor loadings of all items
in the CFA should be greater than 0.5 and significant, according to Anderson and Gerbing (1988b),
indicating good convergent validity. Table 2 shows that the standardized factor loadings for all
items in this study range from 0.61 to 0.98, and are significant, indicating acceptable convergent
validity.

For the criterion of discriminant validity, Fornell and Larcker (1981) suggested that the AVE of
a specific construct should be higher than the square of its correlation coefficient with other
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constructs. According to the results in Table 3, the square root of AVE for each variable in this study
ranges from 0.63 to 0.87, which are all larger than the correlation coefficients between the various
dimensions. Anderson and Gerbing (1988b) suggested using the confidence interval identification
method to determine discriminant validity, which involves observing whether the confidence
interval of the relevant parameters excludes 1. If the confidence interval does not contain 1, the
scale is considered to have discriminant validity. The observed variables in this study do not
contain 1 in the 95% confidence interval, indicating that each measurement variable has good
discriminant validity. Additionally, the Pearson correlation coefficients shown in the lower triangles
of Table 3 are all less than 0.7, indicating that there is no multicollinearity problem in the data.

6.2. Structural equation model

After analyzing the reliability and validity by measuring the model, this study began to analyze the
fitness of the structural model. Structural equation modeling (SEM) analysis usually uses Chi-
Square (x?) to verify the fitness of the model. The model fit index of this study is y*>=759.47, Df
=267, x’/Df=2.84<3, p=0.000, CFI=0.92>0.9, TLI=0.91>0.9, SRMR =0.06 < 0.08, and RMSEA =
0.05<0.08. Thus, all indicators meet the standards (L. Hu & Bentler, 1999), indicating that the
research model in this paper has a good degree of adaptation. The results of SEM analysis are
shown in Figure 1.

6.3. Hypothesis testing

In this study, the path relationship between variables was explored through path analysis, thereby
verifying the research hypothesis. From the standardized path coefficient values, t values and
results shown in Figure 1, it can be seen that environmental regulation positively affects GFM (B =
0.24, t=10.4, p<0.001). Therefore, H1 is supported. The finding that government regulations and
laws positively influence green business practices aligns with previous research findings (Bi & Yu,
2016; Liu & He, 2020; W. Li et al., 2018). These results suggest that companies may need to adopt
green management and implement green financial management (GFM) practices to avoid envir-
onmental penalties as environmental regulations become more stringent. This finding supports the
concept of circular economy, which provides a theoretical framework for understanding how
environmental regulations can promote the adoption of sustainable business practices, such
as GFM.

Bootstrapping is considered a more useful method in testing the effect of mediator variable
(Williams & MacKinnon, 2008). This study tested the mediation effect by bootstrap are 5000 times.
The results are shown in Table 4. The indirect effect of GFM on environmental regulation and
corporate performance is (3 =0.43, p<0.001), and 0 is not included in the 95% confidence interval.
Therefore, H2 is supported. The finding that GFM has a mediating role on the impact of environ-
mental regulation on corporate performance aligns with P. Chen et al. (2022). The results showed
that GFM has a positive impact on corporate performance, indicating that companies can enhance
their performance through the implementation of GFM practices. Furthermore, these findings
support previous studies (Auer, 2016; Nagarjuna, 2015) and suggest that environmental regula-
tions serve as an external factor that affects corporate performance through the implementation
of GFM. The findings also confirm the role of GFM in promoting sustainable business practices,
which is in line with the circular economy theory. GFM can help support the transition to a more
sustainable economy (Qian, 2021) by reducing the negative impact of environmental regulation on
corporate performance and promoting sustainable business practices.

Moreover, it can be seen from Figure 1 that GFM has a positive effect on corporate performance
(B=1.33, t=11.58, p<0.001). The coefficient of determination (R2) for GFM ability in this study is
0.57, while the R2 for enterprise performance is 0.53. These results suggest that the model has
a good explanatory ability, with GFM accounting for a substantial portion of the variance in
corporate performance.
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To examine the moderating effect of TMEA, this study used the coefficient product method
proposed by Hayes (2013) to analyze the moderated mediation effect. Specifically, we tested the
significance of the product of the path coefficients between the interaction term and the mediat-
ing variable to judge whether the moderated mediation effect was significant. Moderated media-
tion exists when the independent variable affects the mediating effect between dependent
variables through the mediating variable and is influenced by the moderator variable (Edwards
& Lambert, 2007). However, the results from Figure 1 showed that the interaction between
environmental regulation and TMEA was not significant (B=-0.03, p=0.63), indicating that H3
was not supported. This suggests that strong environmental regulation by itself may be sufficient
to drive the implementation of GFM in companies. The findings are consistent with previous
research by Zhong and Zheng (2014) who found that well-designed regulations can promote
environmentally responsible behavior. This results also align with those of Teng and He (2019,
who found that the influence of TMEA can be limited, especially in industries that are highly
regulated or face significant environmental challenges. The companies may be more likely to
adopt GFM as a response to environmental regulations rather than as a proactive strategy to
improve sustainability. This highlights the need for strong environmental regulations to promote
sustainable business practices, such as GFM, and supports the concept of circular economy by
promoting resource efficiency and reducing waste.

6.4. Common method variance test

Using questionnaires to collect data may introduce common method variation, leading to internal
effects (Podsakoff et al., 2003). Therefore, after the questionnaires are collected, the Harman single
factor model (single factor model) test method can be used to test the problem of common
method variation. The analysis results show that the fit of the single factor model is not good
(x*=2131.25, Df=275, x*/Df=7.75; CFI=0.71; TLI=0.69; SRMR=0.09; RMSEA =0.10), and it is
significantly lower than the original measurement. Therefore, the fitness of the measurement
model in this study is better than that of the single factor model (2x?>=1371.78, aDf=8, p<
0.001), which means that the problem of common method variation can be ignored.

7. Summary and conclusion

This study investigated the influence of environmental regulations on GFM and the mediating
effect of GFM on the relationship between environmental regulations and corporate performance.
Additionally, it explored the moderating effect of TMEA on the relationship between environmental
regulations and GFM. The study utilized data collected from companies in green industry in China
through questionnaires, and SEM analysis was applied to test hypotheses. At the outset, the results
of this study showed a significant positive effect of environmental regulations on GFM implemen-
tation, which is in line with prior empirical studies demonstrating the positive influence of govern-
ment regulations and laws on green business practices. Furthermore, our findings revealed that
GFM plays a mediating role in the relationship between environmental regulations and corporate
performance, supporting the theory that sustainable business practices, including GFM, are critical
to improving performance and achieving resource efficiency. However, there is the lack of
a significant moderating effect of TMEA on the relationship between environmental regulation

Table 3. Convergent and discriminant validity analysis

Dim. Discriminant validity

Convergent
validity
AVE ER TMEA GFM cp
ER 0.73 0.85
TMEA 0.4 0.43 0.63
GFM 0.75 0.57 0.61 0.87
CP 0.5 0.4 0.53 0.57 0.71
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Figure 1. The structural equa-
tion model of ER, TMEA, GMF,
and CP.

and GFM. This suggests that strong environmental regulations alone can drive the implementation
of GFM in companies.

This study provides several both practical and theoretical contributions and implications. The
results have important implications for academia, policy, and the economy, highlighting the critical
role of environmental regulations and the adoption of GFM in achieving resource efficiency and
sustainable development. From a practical perspective, firstly, the findings of this study offer
insights for policymakers and companies in terms of the importance of environmental regulation
and the role of GFM in promoting corporate performance. The results also show that environmental
regulation can positively impact the implementation of GFM, which in turn can enhance corporate
performance. This highlights the need for companies to comply with environmental regulations
and adopt green financial management strategies in order to improve their performance.

Additionally, the finding of mediation effect of green financial management (GFM) has practical
implications for policymakers. The results indicate that implementing GFM can be an effective way
to improve corporate performance by reducing environmental risks and promoting environmental
sustainability. This means that policymakers can encourage companies to adopt GFM by providing
incentives, setting environmental regulations and promoting green financial products and services.
The results also suggest that policymakers should consider the role of GFM in their strategies for
promoting corporate sustainability, and design regulations and incentives that take into account
the importance of GFM in improving firm performance and reducing environmental risks.

Furthermore, this study found evidence of a positive relationship between environmental reg-
ulation and GFM, with no moderating effect observed from TMEA. This result provided the sugges-
tions to policy makers and companies to prioritize the development and implementation of strong
environmental regulations. While top management awareness may be important in promoting
environmental sustainability, the findings suggest that it is not sufficient on its own to drive green
practices. The regulations set by the government can provide a framework for companies to follow
and ensure that they are taking appropriate action to protect the environment. Policy makers
should focus on creating and enforcing regulations that are effective in promoting environmentally
responsible behavior, while companies should work to ensure that they are fully complying with
the regulations in place.

From a theoretical standpoint, the findings of this study contribute to the body of knowl-
edge on circular economy theory by highlighting the mediating effect of GFM in the relation-
ship between environmental regulation and corporate performance. It suggests that the
implementation of GFM can act as a catalyst in promoting circular economic activities and
achieving sustainable outcomes. The results support the idea that environmental regulations

Top
Management’s
Environmental
Awareness

Green

Corporate

Environment

' Financial Performance
al regulation p=0.24 Management B=1.33 R?0.53
t=10.4%** R2=0.57 t=11.58***

*#%5<0.001
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Table 4. Indirect effect analysis of green financial management capabilities

Point Product of BOOTSTRAP 5000 TIMES 95%CI
Est. Coefficients Percentile Bias corrected
S.E. ‘ Est./S.E. ‘ P-Value | Lower ’ Upper Lower ‘ Upper
ER-CP 0.43 006 = 685 | 030 | 055 031 | 057

Note: ***p<0.001

play an important role in encouraging firms to adopt circular economic practices, but the
impact of these regulations can be strengthened through the implementation of GFM. This
indicates that GFM can play a crucial role in mediating the relationship between environ-
mental regulation and circular economic activities, leading to improved firm performance.
The results contribute to the understanding of the role of GFM in promoting circular economic
practices and can inform policy decisions and business strategies aimed at promoting sus-
tainable development.

Despite the efforts to maintain rigor in the research design, this study has some limitations that
can be addressed in future studies. Firstly, the study is limited to a cross-sectional design and lacks
a longitudinal perspective. Future research could address this limitation by collecting multiple
cross-sectional data over time for analysis. Secondly, this study was conducted solely in the
green industry in China, which may not be representative of other industries. To address this
limitation, future researchers could extend the analysis to other industries and compare their
results with ours. Finally, this study focused on the relationship between GFM and environmental
regulation in the Chinese context, which may limit the generalizability of our findings. Therefore,
future research could consider expanding the scope of the study and including more diverse
samples in different countries or regions to validate and generalize our findings in different

institutional contexts.
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