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Ecological accountability is an important means for the Chinese government to
promote the development of green policies. In this study, a central environmental
protection inspection was used as an exogenous shock event, China’s A-share-
listed companies were selected as the research sample, and the impact of the
central environmental protection inspection on the financialization behavior of
heavily polluting enterprises was empirically tested. The research shows that the
central environmental protection inspection significantly inhibited the
financialization of heavily polluting enterprises. A mechanism analysis showed
that the central environmental protection inspection mainly inhibited the
financialization of enterprises by promoting green innovation, which shows
that the implementation of a central environmental protection inspection can
promote green innovation and transformation by forcing heavily polluting
enterprises to return to their main business, produce a “crowding-out effect”
on financial assets, and place a focus on sustainable and high-quality
development. A heterogeneity test showed that the inhibitory effect of the
central environmental protection inspection on enterprise financialization was
more significant in the sample group of state-owned enterprises and areas with a
higher level of development of green finance. This study provides a reference for
evaluating the implementation effect and effectiveness of central environmental
protection inspections and has significance for regulatory authorities in
improving the revision of ecological accountability policies, promoting the
green transformation of heavy pollution industries, and regulating the financial
asset investment behavior of listed companies.

KEYWORDS

ecological accountability, central environmental protection inspection, enterprise
financialization, heavily polluting enterprises, green transformation

1 Introduction

With the sustainable development of China’s economy, the problem of environmental
pollution has become increasingly serious. Environmental regulation has become an
inevitable choice for balancing high-level environmental protection and high-quality
economic development (Xu et al., 2024). The report of the 20th National Congress of
the Communist Party of China clearly pointed out that it is necessary to “further strengthen
central government environmental inspection.” To this end, the Chinese government has
continuously improved the top-level design of its environmental management system and
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has issued a number of environmental regulation policies and
regulations, such as the new Environmental Protection Law and
the Air Pollution Protection Law. However, due to the “high degree
of decentralization” and the “administrative contracting system,” the
implementation effect of environmental regulation by local
governments is not ideal, and there are regulatory failures (Yin
and Zhao, 2024a). The reason for this is closely related to the attempt
to improve the GDP and competition among local governments (Cai
et al., 2006; Zhou, 2007; Xia et al., 2020; Yin et al., 2024). In order to
solve the plight of local governments’ failure in environmental
inspection, the 14th Conference of the Central Leading Group

for Comprehensively Deepening Reforms reviewed and approved
the Environmental Protection Inspection Scheme (Trial), clearly
established an environmental protection inspection mechanism that
directly involved provincial and municipal Party committees,
government departments, and polluting enterprises to avoid the
weakening of regulatory policy implementations caused by the
administrative level and territorial management in the past. This
type of ecological accountability closely combines the assessment of
officials for promotion with the assessment of environmental
protection performance. Starting from the pilot work in Hebei in
2016, it has achieved full coverage of 31 provinces (autonomous

TABLE 1 Specific implementation of central environmental protection inspection.

Inspection batch Inspection time Inspection coverage

Experimental unit 4 January 2016 to 5 February 2016 Hebei

First batch 12 July 2016 to 19 August 2016 Inner Mongolia, Heilongjiang, Jiangsu, Jiangxi, Henan, Guangxi, Yunnan, and Ningxia

Second batch 24 November 2016 to 30 December 2016 Beijing, Shanghai, Hubei, Guangdong, Chongqing, Shaanxi, and Gansu

Third batch 24 April 2017 to 28 May 2017 Shanxi, Anhui, Tianjin, Hunan, Fujian, Liaoning, and Guizhou

Fourth batch 7 August 2017 to 15 September 2017 Jilin, Zhejiang, Shandong, Hainan, Sichuan, Tibet, Qinghai, and Xinjiang

TABLE 2 Variable definitions.

Variable
category

Variable name Variable
symbol

Calculation method

Explained variable Enterprise financialization Fin Financial assets/total assets

Explanatory variable Time variable Post According to whether there is inspection in the area where the enterprise is located; Post =
1 if yes, and Post = 0 otherwise

Group variable Treat If the enterprise belongs to a heavily polluting industry, the value is 1; otherwise, it is 0

Multiplicative term Post × Treat The net impact of central environmental protection inspection on the financialization of
heavily polluting enterprises

Mediating variable Green innovation Reg Add 1 to the number of green patent applications to obtain the natural logarithm

Adjusting variable Nature of property rights SOE The value of state-owned enterprise is 1; otherwise, it is 0

Development level of green
finance

GFD Green finance index

Control variable Enterprise size Size Natural logarithm of assets

Corporate leverage Lev Liabilities/assets

Enterprise age Age Natural logarithm of years since enterprise establishment plus 1

Cash flow level Cash (Net increase in cash and cash equivalents - net cash flow from financing activities)/assets

Return on total assets Roa Net profit/assets

Return on net assets Roe Net profit/shareholders’ equity

Density of fixed assets Capinv Net fixed assets/assets

Equity concentration Top1 Shareholding ratio of the largest shareholder

Proportion of independent
directors

IndD Proportion of the number of independent directors with respect to the number of directors

CEO duality Dual When the chairman and general manager are the same person, take 1; otherwise, take 0

Check-and-balance ownership
structure

BP The ratio of the sum of the shareholding ratios of the second to 10th largest shareholders to
the shareholding ratio of the largest shareholder

Size of board of supervisors Sboard Natural logarithm of the number of supervisors
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regions and municipalities) and the Xinjiang Production and
Construction Corps in four batches, as shown in Table 1. This
means that China’s ecological inspection system has been reformed
from “supervising enterprises” to “supervising government.” At the
same time, the dual-carbon goal has become a solemn commitment
by the Chinese government to building a community of human
destiny. However, China’s transition from a carbon peak to carbon
neutrality will require a tighter schedule and heavier energy and
industrial transformation tasks, and it will be more difficult to
achieve the nationally determined contribution goal in the second
half of the emission reduction process (Jiang et al., 2022; Jiang et al.,
2023; Yin and Zhao, 2024b). In this context, it is of certain practical
significance to evaluate the implementation effect of central
environmental protection inspection.

In recent years, with the cost of land, raw materials, labor, and
other factors of production rising year by year, the growth of China’s
real economy has continued to slow down. However, as the financial
market continues to expand and develop, the profit-seeking nature
of capital drives non-financial enterprises to be more willing to
invest in financial assets with strong profitability and fast liquidation
speed (Zhang et al., 2016). As the backbone of China’s real economy,
heavily polluting enterprises’ profits have decreased year by year due
to multiple factors, such as environmental regulation, “shutdown
and conversion,” and rising costs. This has forced some enterprises
to reduce or even terminate their physical investments. For heavily
polluting enterprises, financial investment not only occupies the
funds needed to maintain the main business and green
transformation, thus hindering long-term sustainable
development, but also constantly pushes up the prices of
financial assets, drives up the financial leverage of the whole
society, exacerbates financial risks, and even causes serious
economic crises (Dai et al., 2018). Therefore, effectively reducing
the financialization of heavily polluting enterprises has become an
important proposition that urgently needs to be discussed. Under
the constraint of central environmental protection inspection, in
order to achieve the goal of high environmental protection
performance, local government officials must strengthen
environmental governance and transfer the pressure of
environmental protection layer by layer to heavily polluting
enterprises (Kou et al., 2022). As key objects of inspection,
heavily polluting enterprises have to adjust their investment and
financing decisions, return to their main businesses, and allocate
more funds to green projects for their survival and development;
thus, they can have a “crowding-out effect” on financial asset
investments and promote their own long-term sustainable and
high-quality development. Can central environmental protection
inspection restrain the financialization of heavily polluting
enterprises and encourage them to return to their main
businesses? It is necessary to bring central environmental
protection inspection into the analytical framework of the factors
affecting the financialization of enterprises. There is relatively rich
discussion in the existing literature on the influencing factors of
enterprise financialization, but few studies have discussed the
relationship between central environmental protection inspection
and enterprise financialization. Based on this, this study attempts to
explore the impact of central environmental protection inspection
on the financialization of heavily polluting enterprises. These
findings are conducive to creating procedures that are applicable

in business environments in other countries in the context of green
transition. This will help developing countries coordinate and
strengthen their capacity to cope with climate change and
environmental protection.

The contributions and innovations of this study are as follows:
First, ecological accountability is incorporated into the analytical
framework of the factors influencing corporate financialization for
the first time. There are abundant studies on the influencing factors
of corporate financialization, but few have provided evidence of the
causal relationship between ecological accountability and corporate
financialization. Taking advantage of the exogenous impact of the
policy of central environmental inspection, this study brings
ecological accountability into the analytical framework of
corporate financialization and complements the literature on the
influencing factors thereof. Second, the effect of governance on
ecological accountability is further explored from the perspective of
corporate financialization. The previous literature mainly examined
the impact of central environmental protection inspection on
enterprises’ business performance and green innovation at the
micro-level and found that central environmental protection
inspection reduced air pollution (Wang et al., 2019; Deng et al.,
2021; Li et al., 2021; Lin et al., 2021; Zeng et al., 2021), improved
business performance (Chang and Sam, 2015; Bel and Joseph, 2018;
Chen et al., 2019; Lv et al., 2020), promoted green innovation (Li
et al., 2021), and promoted enterprise transformation and upgrading
(Zhao et al., 2022). There is little literature on the effect of
governance through central environmental inspection on
corporate financialization. On the basis of previous work, this
study analyzed the relationship between ecological accountability
and corporate financialization, as well as its mechanism of action,
and it further complements the research on the effects of governance
on ecological accountability. Third, it expands the research
perspectives of environmental finance, environmental
management, and other disciplines. This study mainly explores
the channel between central environmental protection inspection
and corporate financial asset investment from the perspective of
“green innovation,” providing an empirical exploration to
understand how ecological accountability plays a role in green
governance, which expands the research perspectives of the
disciplines of environmental finance and environmental
management.

2 Literature review

Corporate financialization refers to the increasing involvement
of companies in financial markets during their business activities,
utilizing financial instruments and methods for capital operations
and management, rather than solely focusing on their core business
of production and sales. Arrighi (1994) argued that financialization
means that profits are increasingly generated through financial
channels rather than trade and commodity production. Dore
(2002) stated that financialization is the domination of financial
assets among the total assets, and various capital operations steadily
replace physical production. Ozgur (2006) argued that
financialization, in the narrow sense, refers to a change in the
relationship between NFCs and financial markets, which can be
an increase in financial investment in NFCs and the resulting

Frontiers in Environmental Science frontiersin.org03

Wang et al. 10.3389/fenvs.2024.1400725

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2024.1400725


financial returns. The above definition of corporate financialization
reflects its connotation from two perspectives: first, corporate
financialization means that enterprises invest more in or rely
more on financial markets; second, the change in the source of
corporate profits is caused by the above behavior. Based on this, and
with reference to the definitions of Duchin et al. (2017); Xu and Zhu
(2017); Xu and Deng (2019); Zhao and Su (2022); Valeeva et al.
(2023), this study holds that the melting of enterprise entities is a
behavior in which enterprises invest capital in the financial field and
obtain profits through financial channels rather than their main
business channels.

There are two theories about the motivation of enterprises to
hold financial assets. Reservoir theory holds that the financial
investment of enterprises is to avoid the operating risk caused by
shortages of funds, and financial assets are highly liquid. When an
enterprise suffers from a break in the capital chain, its financial crisis
can be resolved by selling financial assets. Holding financial assets
for precautionary motives can allow sudden business risks to be
resisted and is conducive to the healthy and sustainable development
of enterprises. According to the investment substitution theory, the
purpose of holding financial assets is to obtain a high rate of return.
In other words, when the profit rate of financial assets is higher than
that of the real economy, enterprises will choose to invest in financial
assets; otherwise, they are more willing to invest in entities. The
decrease in entity investment return and the increase in financial
investment return are important factors that lead to the
financialization of enterprises. Based on these two theories,
scholars have further discussed the influencing factors of
corporate financialization from the macro-level in the context of
the “Belt and Road” Initiative, interest rate liberalization, inflation,
and policy uncertainty, in addition to the micro-level of digital
transformation, the informal level of a board of directors, the
financial nature of controlling shareholders, and entrepreneur
confidence. However, there are few studies on the influencing
factors of corporate financialization based on the perspective of
central environmental protection inspection. In this study, central
environmental protection inspection was used as an event with an
exogenous impact, and the A-share-listed companies in Shanghai
and Shenzhen, China from 2007 to 2022 were selected as research
samples. By constructing a multi-period differential model, the
influence of central environmental protection inspection on the
financialization behavior of heavily polluting enterprises was
empirically tested.

3 Theoretical analysis and research
hypothesis

Real investment decisions are the fundamental factors affecting
the financialization of enterprises. Increasing investment in entities
can weaken the motivation for enterprises’ financialization and the
ability to realize it, which is an effective way to restrain enterprises
from “moving from real to virtual.” Therefore, this study
demonstrates the impact of central environmental protection
inspection on the allocation of financial assets of heavily
polluting enterprises from the perspective of physical investment.

Central environmental protection inspection promotes green
innovation and inhibits the allocation of the financial assets of

heavily polluting enterprises. The investment substitution theory
suggests that the survival and development of enterprises cannot be
separated from resource support, but there are obvious boundaries
between the resource constraints of enterprises, and there is an
obvious substitutive relationship between financial investment and
entity project investment (Demir, 2009; Du et al., 2017). The
allocation of corporate financial assets is bound to crowd out
physical projects that need long-term investment. Central
environmental protection inspection closely combines the
assessment of officials for promotion with the assessment of
environmental protection performance, thus improving the
determination and enthusiasm of local governments to control
environmental pollution and strengthen environmental law
enforcement. In inspections of environmental protection,
inspection teams assess environmental pollution by investigating
data, accepting reports, spot checking, conducting environmental
protection interviews, and “looking back,” among other means.
After receiving inspection feedback, local governments must
punctually submit a rectification plan to the State Council, hold
the relevant responsible persons accountable according to the law,
and announce the implementation of this rectification to the public.
It can be seen that central environmental protection inspection is
bound to increase the intensity of environmental regulation for
polluting enterprises in the jurisdiction. In order to alleviate the
political pressure of ecological accountability and avoid the negative
impact of environmental punishment on business activities, heavily
polluting enterprises have to increase their green research and
development and reduce the release, emission, leakage, overflow,
or escape of pollutants through green technology innovations so as
to reduce the probability of environmental pollution accidents and
environmental punishment while meeting the rectification
requirements. At this time, in order to reduce environmental
risk, the polluting enterprises in the jurisdiction will invest more
resources in their environmental governance. Green innovation
locks up the occupation of resources in advance, crowding out
financial asset investment, and the level of enterprise financialization
also decreases. Therefore, with a strong political binding force,
central environmental protection inspection forces the heavily
polluting enterprises in a jurisdiction to carry out green
innovation, thus inhibiting the allocation of corporate
financial assets.

Based on this, this study puts forward the following research
hypothesis:

H1: Central environmental protection inspection significantly
inhibits the financialization of heavily polluting enterprises.

4 Research design

4.1 Sample selection and data sources

In this study, China’s A-share-listed companies from 2007 to
2022 were selected as the research sample, and sample screening was
carried out according to the following steps: first, eliminate the
samples containing “St,” a suspension of a listing, delisting, or a new
listing in that year were eliminated; second, the samples of financial,
insurance, and real estate enterprises were eliminated; third, samples
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with an asset liability ratio of less than 0 or greater than 1 and with an
operating revenue and operating cost of 0 were excluded; fourth,
samples with serious data loss were eliminated. Finally, a total of
30,619 effective sample observations were obtained, including
6721 observations in the experimental group of heavily polluting
enterprises and 23,898 observations in the control group of non-
heavily polluting enterprises. The relevant information for central
environmental protection inspection came from the official website
of the Ministry of Ecological and Environmental Protection of
China, and the data on each company’s financial characteristics
and corporate governance characteristics were obtained from the
CSMAR database, theWIND database, and the RESSET database. In
order to alleviate the influence of outliers on the empirical results,
the continuous variables were bilaterally winsorized by 1%.

4.2 Variable description

4.2.1 Explained variable: enterprise financialization
Referring to Demir (2009); Duchin et al. (2017); Xu and Zhu

(2017); Xu and Deng (2019); Li et al. (2023), this study defined
“trading financial assets,” “derivative financial assets,” “long-term
equity investment,” “investment real estate,” “available-for-sale
financial assets,” and “held-to-maturity investment” as financial
assets, and it used the proportion of financial assets with respect
to total assets to measure the degree of enterprise financialization
(Fin). Since the new accounting standards in 2018 no longer used the
two subjects of “held-to-maturity investment” and “available-for-
sale financial assets,” after 2018 (including 2018), the total sum of
“other debt investment,” “other noncurrent financial assets,” and
“other equity instrument investment” replaced “available-for-sale
financial assets,” and “held-to-maturity investment” was replaced
with “debt investment.”

4.2.2 Explanatory variable: central environmental
protection inspection

Drawing on the research of Zheng and Xu (2023); Wu and Chen
(2023), this study set central environmental protection inspection
(Post × Treat) as the core explanatory variable. Post was used as a
time variable. According to the inspection coverage time shown in
Table 1, it was observed whether an inspection team was stationed in
the area where an enterprise was located. If yes, Post = 1; otherwise,
Post = 0. Treatwas used as a grouping variable. If an enterprise was a
heavily polluting enterprise, Treat = 1; otherwise, Treat = 0. In this
study, according to the Listed Companies Environmental
Verification Industry Classification Management Directory issued
by the Ministry of Ecology and Environment of China, 16 heavily
polluting industries—the thermal power, steel, cement, electrolytic
aluminum, coal, metallurgy, building materials, mining, chemical,
petrochemical, pharmaceutical, brewing, paper-making,
fermentation, textile, and leather industries—were selected.
Drawing on the classification methods of Pan et al. (2021) and
Liu and Liu (2015) and according to the Guidelines on Industry
Classification of China’s Listed Companies, which were revised in
2012, B07 (oil and gas mining), B08 (ferrous metal mining), B09
(non-ferrous metal mining), C25 (petroleum processing, coking,
and nuclear fuel processing), C26 (chemical raw material and
chemical product manufacturing), C28 (chemical fiber

manufacturing), C29 (rubber and plastic products), and C30
(non-metallic mineral products), C31 (ferrous metal smelting and
rolling processing), C32 (non-ferrous metal smelting and rolling
processing), and D44 (electricity and heat production and supply)
were defined as heavily polluting industries.

4.2.3 Mediating variables
The mediating variable in this study were green innovation

(Reg). Referring to the practices of Zeng et al. (2022); Wang and
Wang (2021); Zhang and Li. (2020), the natural logarithm of the
number of green patent applications plus 1 was used to measure the
green innovation of enterprises.

4.2.4 Control variables
Referring to the existing research, this study also controlled the

important variables affecting enterprise financialization, namely,
enterprise size (Size), enterprise leverage (Lev), enterprise age
(Age), cash flow level (Cash), return on total assets (ROA), return
on net assets (ROE), fixed asset intensity (Capinv), equity
concentration (Top1), proportion of independent directors
(IndD), CEO duality (Dual), equity checks and balances (BP),
and the size of the board of supervisors (Sboard). In addition,
the fixed effects of time (Year), industry (Ind), and region
(Region) were also controlled. The main variable definitions are
shown in Table 2.

4.3 Research framework

The purpose of this study was to investigate the impact of central
environmental protection inspection on the financialization of
heavily polluting enterprises, that is, to determine whether and
how central environmental protection inspection affects the
financialization of heavily polluting enterprises. If it does, how
does the relationship change in different economic situations?
Firstly, a multi-period difference–difference model was
established to explore the impact and mechanism of central
environmental protection inspection on corporate
financialization, and robustness tests were carried out using
parallel trend tests, propensity score matching, replacement of
explained variables, and other methods. Secondly, an
intermediary effect model was used to test whether central
environmental protection inspection had a negative impact on
corporate financialization through the path of green innovation.
Finally, grouping regression was used to investigate whether there
were significant differences in the impact of central environmental
protection inspection on corporate financialization with different
levels of property rights and green financial development.

4.4 Model construction

As an event with an exogenous impact, central environmental
protection inspection is a means of macro-level environmental
regulation by the government. Therefore, the multi-period double-
difference model was used to investigate the impact of central
environmental protection inspection on the financialization of
heavily polluting enterprises. The specific model is as follows:
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Fini,t � β0 + β1 × Posti,t + β2 × Treati,t + β3 × Posti,t × Treati,t

+ βi ×∑Controlsi,t + εi,t

(1)
Here, subscripts i and t represent the enterprise and year,

respectively, controlsi,t represent the set of control variables, and εi,t is
a random disturbance term. The coefficient β3 is the focus of this study,
as it reflects the net impact of central environmental inspection on
enterprise financialization. If β3 is significantly negative, then central
environmental protection inspection reduces the level of financialization
of heavily polluting enterprises, assuming that H1 is true.

Secondly, this study draws on the intermediary effectmodel ofWen
et al. (2004) to further test whether green innovation is the intermediary
path for central environmental inspection’s effect on the level of
financialization of heavily polluting enterprises. Specifically, Model
(1) is used to examine the impact of central environmental
inspection on the financialization of heavily polluting enterprises.
Model (2) is used to examine the impact of central environmental
inspection on green innovation (Reg). Model (3) is used to test whether
there is an intermediary effect among central environmental inspection
and green innovation (Reg). The specific model is as follows:

Regi,t t � λ0 + λ1 × Posti,t + λ2 × Treati,t + λ3 × Posti,t × Treati,t

+ λi ×∑Controls + εi,t

(2)
Fini,t � γ0 + γ1 × Posti,t + γ2 × Treati,t + γ3 × Posti,t × Treati,t

+ γ4 × Regi,t + γi ×∑Controls + εi,t

(3)
Here, Regi,t is the intermediary variable green innovation. Referring

to the research of Zhang and Zhang (2024), the natural logarithm of the
number of green patents +1 is adopted to represent the level of green
innovation of an enterprise. Model (2) is a mechanism analysis that is
used to identify potential channels affecting the level of financialization
of firms, with λ1 as the core coefficient. Model (3) is consistent with
Model (1) and is used to test the relationship between central
environmental inspection and the financialization of heavily
polluting enterprises, with γ1 as the core coefficient. If both λ1 and
γ1 are significant, then the intermediation effect holds. The meanings of
other variables are consistent with Model (1).

Finally, the whole sample was divided into a state-owned enterprise
sample group and a non-state-owned enterprise sample group
according to the nature of the enterprises’ property rights, and
grouping regression was performed for Model (1). According to the
mean value of the green financial development level, the whole sample
was divided into a sample group with a high green financial
development level and a sample group with a low green financial
development level, and group regression was carried out for Model (1).

5 Empirical research

5.1 Descriptive statistics

Table 3 shows the descriptive statistics of the variables. The average
value of enterprise financialization (Fin) was 0.0839, the standard
deviation was 0.1185, the minimum value was −0.0484, and the

maximum value was 0.9487. Overall, the average proportion of
financial assets of the sample enterprises with respect to their total
assets was 8.39%, and there were great differences in the levels of
financial asset allocation among the different listed companies. The
average value of central environmental protection inspection (Post ×
Treat) was 0.1078, which meant that 10.78% of the heavily polluting
listed companies were affected by central environmental protection
inspection.

5.2 Basic regression results and analysis

Table 4 reports the regression results for central environmental
protection inspection and enterprise financialization. This paper uses
model (Eq. 1) to examine the influence of central environmental
supervision on the financialization behavior of heavy polluting
enterprises. The results in Column (1) did not include any control
variables, and the regression results for central environmental
protection inspection with respect to enterprise financialization were
investigated separately. For Column (2), multiple control variables were
added, but the fixed effects of time, industry, and region were not
controlled. For Column (3), all control variables were added. The results
showed that the estimated coefficients of Post × Treat
were −0.0088, −0.0146, and −0.0145, respectively, which were
significantly negative at a statistical level of at least 5%, which meant
that, compared with the situation for non-heavily polluting enterprises,
central environmental protection inspection significantly reduced the
level of financialization of heavily polluting enterprises, assuming that
H1 was true.

5.3 Endogeneity and robustness test

5.3.1 Parallel trend test
In order to ensure that the reduction in the level of financialization

of heavily polluting enterprises was indeed a causal effect of the central
environmental protection inspection policy, a parallel trend test was
conducted. Table 5 shows the results of the parallel trend test. The
coefficients of Pre_ 4 × Treat, Pre_ 3 × Treat, Pre_ 2 × Treat, and Pre_
1 × Treat were not significant, which showed that before the
implementation of central environmental protection inspection,
there was no significant difference between the experimental group
and the control group in terms of the impact on the level of
financialization of enterprises, which was in line with an important
premise of the double-difference parallel trend. The coefficients of
Current × Treat and Post_1 × Treat were not significant, although the
coefficients of Post_2 × Treat, Post_3 × Treat, Post_4 × Treat, and Post_
5 × Treatwere significantly negative at the level of at least 5%, indicating
that after the implementation of central environmental protection
inspection, the two groups of samples showed significant differences.
This meant that, compared with the situation before the
implementation of central environmental protection inspection,
ecological accountability significantly inhibited the financialization of
heavily polluting enterprises, thus further supporting Hypothesis 1.

5.3.2 Propensity score matching
The propensity score matching method was used to control the

systematic differences between the experimental group and the
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control group, and regression was performed again. First, the
enterprise size, enterprise leverage, enterprise age, cash flow level,
return on total assets, return on net assets, fixed asset intensity,
equity concentration, proportion of independent directors, CEO
duality, check-and-balance ownership structure, and size of the
board of supervisors were selected as matching variables, and 1:
1 no-return-sampling nearest neighbor matching was carried out to

screen out effective samples for heavily polluting enterprises in the
control group. Finally, Model (1) was used to test the matched
samples again. Figures 1, 2 show the distribution of the kernel
density before and after matching. After matching, the probability
density distribution of the two groups of samples tended to be
consistent, and the matching quality was good. Table 6 reports the
regression results for the PSM samples. In Column (1), Post × Treat

TABLE 3 Descriptive statistics.

Variable name N Average value Standard deviation Median Minimum value Maximum

Fin 30,619 0.0839 0.1185 0.0387 −0.0484 0.9487

Post 30,619 0.5345 0.4988 1.0000 0.0000 1.0000

Treat 30,619 0.2195 0.4139 0.0000 0.0000 1.0000

Post × Treat 30,619 0.1078 0.3101 0.0000 0.0000 1.0000

Size 30,619 22.3115 1.3316 22.1388 15.5773 28.6365

Lev 30,619 0.4467 0.1982 0.4446 0.0075 0.9976

Age 30,619 2.2852 0.7446 2.4849 0.6931 3.4965

Cash 30,619 −0.0045 0.1023 0.0014 −1.0726 1.6452

Roa 30,619 0.0352 0.0831 0.0350 −3.9944 0.7859

Roe 30,619 0.0097 1.781 0.0677 −186.5570 2.3236

Capinv 30,619 0.2407 0.1684 0.2071 0.0000 0.9709

Top1 30,619 35.2246 15.2612 33.2223 0.2863 89.9858

IndD 30,619 37.3026 5.6125 33.3300 0.0000 80.0000

Dual 30,619 0.2357 0.4245 0.0000 0.0000 1.0000

BP 30,619 0.6784 0.5947 0.5133 0.0000 4.0000

Sboard 30,619 3.6742 1.1756 3.0000 0.0000 13.0000

TABLE 4 Basic regression results.

Variable name (1) (2) (3)

Fin Fin Fin

Post 0.0360*** 0.0110*** 0.0030

(15.40) (7.20) (0.66)

Treat −0.0124* 0.0109*** −0.0348

(−1.69) (4.83) (−1.06)

Post ×Treat −0.0088** −0.0146*** −0.0145***

(−2.02) (−4.77) (−5.51)

Control YES YES YES

_ Cons 0.0683*** 0.0389*** 0.1116***

(35.24) (3.23) (7.51)

Year/Ind/Region no no yes

N 30,619 30,619 30,619

Adj. R2 0.051 0.138 0.251

Note: The values in parentheses are t; ***, **, and * represent significance at the 1%, 5%, and 10% levels, respectively. The same applies below.
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had a coefficient of −0.0110, which was significantly negative at the
5% level. In addition, the 1:2 and 1:4 nearest neighbor sampling
methods were used to match. The results are shown in Columns (2)
and (3) of Table 7, where the coefficients of Post × Treat were all
significantly negative. This supports the research hypothesis of
this study.

5.3.3 Replacement of the measurement method
for heavy pollution enterprises

Referring to the practice of Jiang and Cui (2019), the industry
classification codes of the CSRC were listed as B (mining industry),
C0 (food and beverage), C1 (textile, clothing, fur), C3 (papermaking,
printing), C4 (petroleum, chemistry, plastics), C6 (metal and non-
metal), C8 (medicine and biological products), and D (electricity,
gas, and water production and supply industry); Model (1) was
reused for regression, and the test results are shown in Column (1) of
Table 7. The coefficient of Post×Treat1 was −0.0083, which was

significantly negative at the 5% level, consistently with the main
conclusion.

5.3.4 Placebo test
The previous research results showed that central

environmental protection inspection significantly reduced the
degree of financialization of heavily polluting enterprises, but in
order to ensure that this result was not caused by other missing
variables or other unobservable variables, a placebo test was used
as a robustness test. Referring to the practice of Li and Xiao
(2023), central environmental protection inspection (Post ×
Treat) was randomly selected 500 times to check if the
coefficient was significantly different from that in the results
of the basic regression. It can be seen in Figure 3 that the
estimated coefficients were mostly concentrated near the value
of 0, which was far from the true regression coefficient. This
showed that central environmental protection inspection failed
to pass the significance test with 500 iterations of sampling. The
reduction in the level of financialization of heavily polluting

TABLE 5 Results of the parallel trend test.

Variable name Fin

Pre_4 × Treat −0.0069

(−1.49)

Pre_3 × Treat 0.0005

(0.12)

Pre_2 × Treat 0.0002

(0.06)

Pre_1 × Treat 0.0035

(1.34)

Current × Treat −0.0040

(−1.56)

Post_1 × Treat −0.0008

(−0.20)

Post_2 × Treat −0.0095**

(−2.19)

Post_3 × Treat −0.0180***

(−3.71)

Post_4 × Treat −0.0214***

(−4.19)

Post_5 × Treat −0.0208***

(−3.84)

Control YES

_ Cons 0.3521***

(5.69)

Year/Ind/Region YES

N 30,619

Adj. R2 0.186

FIGURE 1
Kernel density map before matching.

FIGURE 2
Kernel density map after matching.
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enterprises was caused by central environmental protection
inspection.

5.3.5 Replacement of the explained variable
In order to rule out the possible influence of the differences in

the measurement methods for the explained variable on the
conclusion of this research, the measurement method for the
explained variable Post × Treat was adjusted, and Model (1) was
re-regressed. First, based on the research of Du et al. (2017); Cai et al.

(2021), the Fin2 index was constructed, and enterprise
financialization was defined as (trading financial assets +
derivative financial assets + available-for-sale financial assets +
held-to-maturity investment + loans and advances issued +
investment real estate)/total assets. The regression results are
shown in Column (1) of Table 8. The coefficient of Post×Treat
was −0.0129, which was significant at the 1% level. Secondly, using
the research of Wang et al. (2017) for reference, the Fin3 index was
constructed. If an enterprise allocated financial assets, Fin3 was set to
1; otherwise, it was set to 0. The regression results are shown in
Column (2) of Table 10, and the coefficient of Post×Treat
was −0.0138, which was significantly negative. This showed that
the conclusion of this research is robust.

TABLE 6 PSM test results.

Variable name Psm1:1 Psm1:2 Psm1:4

Fin Fin Fin

Post 0.0086 −0.0045 −0.0032

(0.69) (−0.50) (−0.45)

Treat 0.0266 0.0276 0.0256

(0.82) (0.82) (0.88)

Post ×Treat −0.0110** −0.0092** −0.0096***

(−2.01) (−2.18) (−2.74)

Control YES YES YES

_ Cons 0.0839* 0.0431 0.0772***

(1.77) (1.32) (2.81)

Year/Ind/Region YES YES YES

N 6174 8,588 12,376

Adj. R2 0.259 0.266 0.261

TABLE 7 Redefinition of heavily polluting enterprises.

Variable name (1)

Fin

Post 0.0037

(1.05)

Treat 0.0200

(0.47)

Post ×Treat −0.0083**

(-2.28)

Control YES

_ Cons 0.3558***

(5.75)

Year/Ind/Region YES

N 30,619

Adj. R2 0.185

FIGURE 3
Placebo test chart.

TABLE 8 Replacement of the explained variables.

Variable name (1) (2)

Fin2 Fin3

Post 0.0062* 0.0092

(1.89) (0.78)

Treat −0.0383** −0.0592

(−2.27) (−0.93)

Post × Treat −0.0129*** −0.0138**

(−7.21) (−1.98)

Control YES YES

_ Cons 0.1326*** 0.1530***

(11.64) (4.24)

Year/Ind/Region YES YES

N 30,619 30,619

Adj. R2 0.184 0.095
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5.3.6 Fixed effect model
In order to control the other exogenous factors in the sample

interval and unobservable factors at the individual level of the
company, a two-way fixed effect model was used for regression.
Table 9 shows the regression results of the fixed effect model. The
coefficient of Post × Treat was significantly negative at the 5% level,
which again proved the robustness of the conclusion.

6 Mechanism test

With the central environmental protection inspection system,
heavily polluting enterprises have to improve their green technology
innovation and actively implement environmental governance in
order to avoid the business risks brought by environmental
punishment. Green innovation requires enterprises to invest
significant amounts of money, and under the condition of
limited funds, they are bound to reduce their investments in
financial assets. However, central environmental protection
inspection may reduce the level of financialization of heavily
polluting enterprises by promoting their green innovation. In
order to test whether central environmental protection inspection
affects the financialization behavior of heavily polluting enterprises
through the path of influencing green innovation, Models (2) and
(3) were regressed, and the results are shown in Columns (1) and (2)
of Table 10. In Column (1), the coefficient of Post × Treat was
0.0624, which was significantly positive at the 5% level, indicating
that central environmental protection inspection significantly
promoted the green innovation of the supervised enterprises. In
Column (2), the coefficient of Post × Treat was −0.0141, which was
significantly negative at the 1% level. The coefficient of Reg
was −0.0010, which was significantly negative at the 10% level,
indicating that central environmental protection inspection reduced
the financialization of heavily polluting enterprises by promoting
green innovation, and green innovation played a mediating role in

the impact of central environmental protection inspection on the
financialization of enterprises.

7 Cross-sectional analysis

It was confirmed that central environmental protection
inspection inhibited the financialization of heavily polluting
enterprises, and the relationship between these two aspects may
have been affected by objective conditions. Based on this, this study
examined whether there were significant differences in the impact of
central environmental protection inspection on enterprise
financialization in different economic situations. A cross-sectional
test was carried out from the perspectives of the nature of property
rights and the development level of green finance.

7.1 The impact of the nature of
property rights

The impact of central environmental protection inspection on
the financialization of heavily polluting enterprises was closely
related to the implementation of the policy. As local pillar
enterprises, the managers of state-owned enterprises are
appointed directly by the government. The government
internalizes its political objectives into the development strategies
and daily operation of state-owned enterprises so that they can serve
the implementation of policies in their respective jurisdictions.
Central environmental protection inspection links environmental
protection performance with official promotion, and government
officials who fail to complete assessment tasks will be directly
dismissed. For the sake of their own political careers, the

TABLE 9 Results of the fixed effect test.

Variable name (1)

Fin

Post 0.0009

(0.33)

Treat −0.0054

(-0.75)

Post × Treat −0.0097**

(−2.30)

Control YES

_ Cons 0.3097***

(5.56)

Year/Company YES

N 30,619

Adj. R2 0.167

TABLE 10 Results of the test on mediating effect.

Variable name (1) (2)

Reg Fin

Post −0.0156 0.0101**

(−0.35) (2.25)

Treat 0.0271 −0.0588*

(0.11) (−1.74)

Post × Treat 0.0624** −0.0141***

(2.38) (−5.36)

Reg −0.0010*

(−1.92)

Control YES YES

_ Cons −5.8286*** 0.0666***

(−42.81) (4.47)

Year/Ind/Region YES YES

N 30,619 30,619

Adj. R2 0.249 0.236
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executives of state-owned enterprises can take timely action to
comprehensively and vigorously rectify polluting projects and
prevent backlash. Therefore, compared with that for non-state-
owned enterprises, the impact of central environmental
protection inspection on the financialization of state-owned
enterprises may be more obvious. To this end, the whole sample
was divided into state-owned enterprises and non-state-owned
enterprises according to the nature of their property rights, and a
grouping regression was performed on Model (1). The results are
shown in Columns (1) and (2) of Table 11. In the sample group of
state-owned enterprises, the Post × Treat coefficient was −0.0064,
which was significantly negative at the 10% level. In the sample
group of non-state-owned enterprises, the Post × Treat coefficient
was −0.0089, which was not significant. This showed that central
environmental protection inspection mainly reduced the level of
financialization of heavily polluting state-owned enterprises.

7.2 The impact of the development level of
green finance

With the rapid development of green finance, banks and other
financial institutions are more inclined to provide sufficient and
lower-cost funds for green enterprises and green projects, thus
increasing the financing difficulty for heavily polluting
enterprises. In areas with a high level of green financial
development, it is difficult for heavily polluting enterprises to
obtain sufficient funds due to the production and consumption
of highly polluting products, which weakens the motivation for
financialization. Therefore, compared with regions with a low level
of green financial development, the impact of central environmental
protection inspection on the financialization of heavily polluting
enterprises in regions with a high level of green financial

development may be more obvious. Therefore, the whole sample
was divided into a sample group with a high level of green financial
development and a sample group with a low level of green financial
development according to the average level, and grouping regression
was performed on Model (1). The results are shown in Columns (3)
and (4) of Table 11. In the high green financial development sample
group, the estimated coefficient of Post × Treat was −0.0174, which
was significantly negative at the 1% level; in the low green financial
development sample group, the estimated coefficient of Post × Treat
was −0.0046, which failed the significance test. This showed that the
inhibitory effect of central environmental protection inspection on
the level of financialization of heavily polluting enterprises was more
significant in enterprises in areas with a higher level of development
of green finance.

8 Research conclusion and
enlightenment

An ecological accountability system, which is the key to
promoting the construction of a green policy for China, is an
important starting point for promoting the high-quality
development of heavily polluting enterprises. Based on the
perspective of central environmental protection inspection, this
study examined the inhibitory effect, path of action, and cross-
sectional differences in ecological accountability with respect to the
level of financialization of heavily polluting enterprises by taking
A-share-listed companies in Shanghai and Shenzhen as research
samples. First, the results showed that central environmental
inspection is significantly negatively correlated with the
financialization of heavily polluting enterprises. This shows that
central environmental inspection is conducive to curbing the
financialization of heavily polluting enterprises. Inhibiting the

TABLE 11 Results of the cross-sectional test.

Variable
name

State-owned
enterprises

Non-state-owned
enterprises

High green financial
development

Low green financial
development

Fin Fin Fin Fin

Post −0.0013 0.0003 0.0126 0.0008

(-0.18) (0.06) (0.78) (0.14)

Treat 0.0581*** −0.0185 −0.1366*** 0.0241

(2.98) (−0.52) (−2.71) (0.79)

Post × Treat −0.0064* −0.0089 −0.0174*** −0.0046

(−1.81) (−1.35) (−3.19) (−1.24)

Control YES YES YES YES

_ Cons 0.0919*** 0.4832*** 0.0941*** 0.1290***

(4.84) (6.01) (3.96) (6.21)

Year/Region/Ind YES YES YES YES

N 13,802 16,817 15,022 15,597

Adj. R2 0.302 0.230 0.269 0.230
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heavy pollution enterprises “from real to virtual,” and maintaining
the stability of the financial system has become an important issue
that the Chinese government urgently needs to solve. Ecological
accountability puts forward clear requirements for local
governments’ environmental rectification and is linked to
officials’ performance. Under the compulsory constraints of
central environmental protection inspection, the pressure of
environmental governance is shifted from administrative
departments for supervision to enterprises. In order to reach
environmental performance goals, local government officials are
bound to increase environmental governance efforts and strongly
deter heavily polluting enterprises in their jurisdictions. In order to
meet the rectification requirements and restore normal production,
heavily polluting enterprises have to adjust their investment and
financing decisions and allocate more funds to green projects so as to
alleviate the crowding out of real investment by financialization with
the incentive of enterprise entity substitutions and to inhibit
financialization.

Second, the mechanism analysis showed that central
environmental protection inspection mainly inhibits financial
asset allocation by promoting green innovation. Central
environmental inspection places a rigid constraint on the
environmental governance behavior of local governments and
passes the pressure of environmental protection to heavily
polluting enterprises. Central environmental protection
inspection is bound to increase the intensity of environmental
regulations on polluting enterprises in their jurisdictions. On the
one hand, in order to ease the political pressure of ecological
accountability and avoid the negative impact of environmental
penalties on corporate business activities, heavy polluters have to
increase their green research and development, which inhibits the
allocation of corporate financial assets. On the other hand, for the
sake of their own careers, members of the management must invest
more funds in corporate environmental governance, improve their
environmental performance, reduce their environmental pollution,
and form a long-term investment mechanism that focuses on the
main business of each entity. This can discourage management from
investing in financial assets. This shows that the implementation of
central environmental protection inspection can force heavily
polluting enterprises to return to their main businesses, promote
green innovation and transformation, have a “crowding-out effect”
on financial assets, and weaken their motivation for pursuing short-
term profit instead of focusing on sustainable and high-quality
development.

Finally, the heterogeneity test showed that the inhibitory effect
of central environmental inspection on enterprise financialization
was more significant in the sample group of state-owned
enterprises and areas with a higher level of development of
green finance. This indicated that the nature of property rights
and the level of development of green finance were important
moderating variables affecting the relationship between central
environmental inspection and corporate financialization. On the
one hand, unlike in non-state-owned enterprises, managers of
state-owned enterprises are directly appointed by the government.
For the sake of their own political careers, executives of state-
owned enterprises act in a timely manner to comprehensively
rectify polluting projects and forcefully regulate them to prevent
backlash. Therefore, compared with the effect on non-state-owned

enterprises, central environmental protection inspection mainly
reduces the level of financialization of heavily polluting state-
owned enterprises. On the other hand, in areas with a high
level of green financial development, heavily polluting
enterprises have difficulty in obtaining sufficient funds due to
the production and consumption of highly polluting products,
thus weakening the motivation for financialization. Therefore,
compared with the effect in areas with a low level of green
financial development, central environmental protection
inspection mainly reduces the level of financialization of heavily
polluting enterprises in areas with a high level of green financial
development.

Based on the above conclusions, this study puts forward the
following policy recommendations.

First, we will continue to promote the regular development of
central environmental protection inspection. This study found that
central environmental inspection has a restraining effect on the
financialization behavior of heavily polluting enterprises, which
verifies the effectiveness of this supervision policy. In the future,
the regulatory authorities should focus on how to scientifically and
reasonably deepen the central environmental inspection system,
establish a regular operation mechanism, effectively play the role of
external supervision, improve the enthusiasm of local officials in
governance, and promote coordinated economic development with
green policies so as to promote the construction of green policies
in China.

Second, we will increase support for green innovation projects in
heavily polluting enterprises. The conclusion of this study indicates
that central environmental inspection can reduce the level of
financialization of heavily polluting enterprises by improving
their green innovation. Therefore, the regulatory authorities
should not only inspect environmental performance but also fully
consider the status quo and quality of the green innovation of heavily
polluting enterprises, select enterprises with remarkable green
transformation results as typical examples, and give certain
financial subsidies. Heavily polluting enterprises should consider
a long-term perspective, rationally allocate their financial assets,
reduce their dependence on financial assets, focus on their physical
business, and actively look for promising physical
investment projects.

Third, environmental supervision should be carried out in
accordance with local conditions. From the cross-sectional
analysis, it was seen that listed companies and state-owned
enterprises in areas with higher levels of development of green
finance are more sensitive to environmental protection
supervision and are more able to restrain their corporate
financialization behavior. Therefore, the regulatory authorities
should flexibly adjust the time and intensity of supervision for
enterprises with different types of property rights and levels of
green financial, list enterprises in areas with low levels of green
financial development as key inspection enterprises, and
strengthen the intensity of supervision of non-state-owned
enterprises in order to promote the transformation of heavily
polluting industries into green industries through “precise”
inspectors.

Based on a large sample, this study empirically examined the
impact of ecological accountability on corporate financialization by
using central environmental inspection as a quasi-natural
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experiment. However, there are great differences in practice among
different companies. Therefore, typical cases can be selected in
future research, and the case study method can be used to
conduct analyses of specific companies. From the perspective of
the research content, when local environmental protection
departments exert environmental regulation pressure on heavily
polluting enterprises in their jurisdiction, they will also provide
certain policy support to these enterprises in order to mobilize their
enthusiasm for environmental governance. In our future research,
we will study the synergistic effect of environmental protection
incentive policies and central environmental inspection on the
financial behavior of heavily polluting enterprises. This will
contribute to a more in-depth assessment of the effectiveness of
the implementation of central environmental protection inspection.
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