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Abstract
Green finance is one of the most important ways to help companies achieve green transformation and development.We construct
a quasi-natural experiment with the “Green Credit Guidelines” and establish a difference-in-differences model to empirically test
the implementation effect of the green credit policy in China. The results show that after the implementation of China’s green
credit policy, the debt financing scale of listed companies in heavily polluting industries has decreased significantly, the debt
financing cost has increased significantly, and the debt financing maturity has been shortened significantly, indicating that the
green credit policy has inhibited the debt financing of heavily polluting enterprises. We further find that this inhibition has also
been affected by the nature of controlling shareholders, environmental information disclosure levels, regional environmental
regulations and regional financial development levels. China’s green credit policy has played a role in guiding listed companies to
go green through the redistribution of debt financing.
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Introduction

Under the guidance of national policies and social needs, go-
ing green has become the development strategy and goal of an
increasing number of listed companies (Li et al. 2018). Green
finance is one of the main ways to achieve this goal. In China,
green credit policy has gradually been taken more seriously
since it was first proposed in 2007. In 2012, the China
Banking Regulatory Commission (CBRC) issued the
“Green Credit Guides”, which clarified the standards and
principles of green credit in the banking industry.
Commercial banks have successively responded to policy re-
quirements to develop green credit businesses. According to
the “2019 China Banking Social Responsibility Report” is-
sued by the China Banking Association, the green credit bal-
ance of China’s banking financial institutions exceeded 10

trillion yuan at the end of 2019. Green credit has become an
important part of bank credit.

The massive increase in green finance and green credit
practices has further promoted the research on corporate social
responsibility, especially how environmental responsibility
and performance impact corporate economic consequences
(Lu et al. 2014). By constructing a stakeholder welfare score,
Jiao (2010) emphasized the importance of non-shareholder
stakeholder welfare in enhancing firm value. Ghoul et al.
(2011) found that firms with better KLDCSR scores exhibited
less costly equity financing. Wang et al. (2016) suggested that
the relationship between corporate social performance and
corporate finance could be illustrated effectively by a u-
shaped. They used the MSCI ESG index to measure corporate
social performance, and the results verified this u-shaped re-
lationship. Li et al. (2020) constructed a set of green gover-
nance structure evaluation indicators to measure firms’
continuity and initiative in CSR activities and found that
firms with better green governance structures faced lower
financing constraints. Similarly, Liu et al. (2021) used content
analysis methods to measure corporate environmental perfor-
mance and found that firms with better corporate environmen-
tal performance experienced significantly fewer financing
constraints. The inconsistency of these research conclusions
may be due to different theoretical assumptions and different
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measurement methods. On the one hand, the inconsistency
may result from the impacts produced by different hypotheses
supported by different theories. The social impact hypothesis
supports a positive impact (Freeman 1984), while the trade-off
hypothesis and the management opportunism hypothesis sup-
port the negative impact (Aupperle et al. 1985; Williamson
1985). On the other hand, the inconsistency may also be
caused by differingmeasures of corporate social responsibility
in the literature (Esteban-Sanchez et al. 2017; Dragomir
2018). Corporate social responsibility performance is difficult
to measure, and the selection of related indicators may lead to
greater endogeneity, which also makes the research conclu-
sions inconsistent and unreliable.

China’s green credit policy requires banks and other finan-
cial institutions to incorporate environmental risks into their
credit decisions, reduce credit support for projects with high
environmental risks, and increase credit support for projects
that conform to the concept of sustainable development. As
bank loans are an important source of corporate debt financ-
ing, changes in credit policies may have an impact on corpo-
rate debt financing. At the level of listed companies, listed
companies in heavily polluting industries with numerous en-
vironmental risks are rather susceptible to the impact of the
green credit policy and can therefore face severe financing
constraints. Therefore, the implementation of China’s green
credit policy provides an entry point for us to further explore
how corporate environmental performance or environmental
risks affect corporate debt financing. Analysing the changes in
debt financing of companies with different environmental per-
formances before and after the impact of this external shock
can effectively prevent the endogeneity problems arising from
the selection of indicators, making the conclusion of this em-
pirical analysis of corporate environmental performance and
economic consequences more robust.

Using a sample of 19,384 firm-year observations from
2008 to 2016 of Chinese listed companies, we study the im-
pact of the external shock of the implementation of a green
credit policy on the debt financing of listed companies in
heavily polluting industries and empirically test the effective-
ness of a green credit policy from the aspects of debt financing
scale, cost and maturity. We find that after the implementation
of a green credit policy, listed companies in heavily polluted
industries face smaller debt financing scales, higher debt fi-
nancing costs and shorter debt financing maturities; that is,
listed companies in industries with greater environmental risks
face more serious financing constraints after implementing a
green credit policy. The robustness test and placebo test fur-
ther show the robustness of our conclusion.Moreover, we also
analyse the impact of corporate governance factors at the com-
pany level and of legal and financial environmental factors at
the macrolevel on policy effects. We find that state-controlled
listed companies are more significantly affected by China’s
green credit policy; the debt financing cost and maturity of

listed companies with a low level of environmental informa-
tion disclosure are more significantly affected by the policy;
the debt financing scale and maturity of listed companies in
regions with strict environmental regulation and low-level fi-
nancial development are more significantly affected by the
policy, while listed companies in regions with weak environ-
mental regulation and high-level financial development may
face higher debt financing cost growth due to the policy.

Our research supports the credit penalty effect of the green
credit policy on heavily polluting companies. Through the
adjustment and control of credit scale, cost and maturity, the
green credit policy can encourage companies to improve their
environmental performance by strengthening information dis-
closure, technological innovation, and through other means.
On the one hand, the green credit policy facilitates the initial
governance of environmental pollution through the redistribu-
tion of credit resources. Due to the constraints of credit re-
sources, heavily polluting companies face higher financing
thresholds and higher financing costs, which may prompt
these companies to focus more on environmental perfor-
mance. On the other hand, the policy fosters the full-cycle
governance of environmental pollution by guiding the green
transformation of heavily polluting enterprises. From the per-
spective of long-term development, it is only through green
transformation that heavily polluting companies facing puni-
tive credit constraints can effectively mitigate environmental
risks, improve their company’s environmental performance,
reduce the impact of punitive credit constraints, and ultimately
achieve green development.

Our study contributes to the existing literature in several
ways. First, our study enriches the research on the relationship
between corporate environmental performance and economic
consequences. Taking the external shock of the implementa-
tion of a green credit policy as an entry point, we establish a
difference-in-differences model to empirically test the impact
of environmental risks and pressures on the scale, cost and
maturity of corporate debt financing and reduce endogenous
issues to make our empirical results more robust. Second, our
study also enriches the research on the relationship between
the macro environment and the micro behaviour of an enter-
prise to a certain extent. We elaborate the impact of corporate
governance factors at the company level and of macrolevel
legal and financial environmental factors on the implementa-
tion of the green credit policy. Finally, our study provides a
certain empirical reference concerning the necessity of green
transformation and the importance of green financial instru-
ments (such as green credit) in practice. Our study reaffirms
the important role of green finance in a company’s green
transformation, and our research on China’s green credit prac-
tice also provides some evidence for the development and
practice of green finance around the world.

The remainder of the paper is arranged as follows: the
“Green credit policy and corporate debt financing” section
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briefly reviews the relevant literature on green credit policy
and corporate performance and proposes the main research
hypotheses of this paper. The “Research design” section pre-
sents the research design of the paper, describes our sample
and discusses the regression variables. The “Empirical results”
section presents the empirical results and further analyses the
impact of macroenvironmental factors and micro governance
factors on our results. The “Conclusion and discussion” sec-
tion provides some conclusions and discussions.

Green credit policy and corporate debt
financing

Before the implementation of the “Green Credit
Guidelines”, some scholars paid attention to the green
credit policy implemented by China at the national and
provincial levels (Zhang et al. 2011). Zhang et al.
(2011) suggested that ambiguous policy details, unclear
implementation standards, and insufficient environmental
information led to an insufficient implementation of a
green credit policy. With the improvement of China’s
green credit policy in recent years, scholars have grad-
ually begun to analyse the implementation effect of a
green credit policy at the enterprise level (Liu et al.
2017; Zhou et al. 2018; Su and Lian 2018; Chang
et al. 2019; He et al. 2019; Liu et al. 2019; Luo
et al. 2019; Hu et al. 2020). Zhou et al. (2018) focused
on the impact of carbon risk on debt financing in high-
carbon companies and explored the moderation effect of
media attention. Chang et al. (2019) investigated the
influences of credit policy and financial constraints on
the tangible and on the research and development
(R&D) investments of companies in renewable energy
industries. He et al. (2019) found that green financial
development has a negative impact on renewable energy
companies’ access to bank loans and inhibits investment
efficiency. Luo et al. (2019) found that the quality of
environmental information disclosure among heavily
polluting listed companies has significantly reduced the
cost of debt financing.

Through this literature review, we find that existing re-
search on financing constraints is still limited to the level of
scale, and research on the interaction between company-level
and regional-level factors and a green credit policy is relative-
ly lacking. Therefore, we choose to study the impact of a green
credit policy on listed companies in heavily polluting indus-
tries from the aspects of debt financing scale, cost and matu-
rity to comprehensively examine the effect of policy imple-
mentation while considering the interaction between
company-level and regional-level factors.

The “Green Credit Guidelines” clearly require banks to
refuse to grant credit to companies with noncompliant

environmental and social performance and clarify the super-
visory responsibilities of the China Securities Regulatory
Commission (CSRC) and CBRC, making green credit prac-
tices both standardized and institutionalized. Under the re-
quirements of this policy, if commercial banks strictly control
credit in accordance with policy requirements, companies
with high environmental risks will face debt financing di-
lemmas, and their debt financing scale, cost and maturity will
be affected. Compared with other industries, listed companies
in heavily polluting industries face higher environmental risks
and are more likely to be directly affected by green credit.
Commercial banks may adjust or even restrict the debt financ-
ing of listed companies in heavily polluting industries, based
on policy requirements and environmental risk assessment
results.

Specifically, the implementation of the Green Credit
Guidelines may affect the debt financing of heavily polluting
listed companies in the following ways:

First, financial markets and financial supply policies
have different effects on the financing constraints of
companies with different characteristics (Aghion et al.
2012; Goss and Roberts 2011). The traditional financial
market gives more attention to the profitability of pro-
jects and relatively ignores environmental factors. The
introduction of China’s green credit policy has strength-
ened financial development’s focus on environmental
protection. Therefore, the implementation of this policy
impacts the financing constraints of companies with dif-
ferent environmental performance characteristics. If
commercial banks allocate credit resources in strict ac-
cordance with policy requirements and incorporate the
environmental performance and potential environmental
risks of enterprises into the credit management and as-
sessment process, then heavily polluting enterprises with
relatively poor environmental performance and relatively
high potential environmental risks face more stringent
credit audits, and their difficulty of financing increases.

Second, according to signal theory, the introduction of a
green credit policy reflects the government and regulatory
authorities and other policymakers’ concerns about corporate
environmental performance and risks and sends a signal to the
capital market to strengthen corporate environmental supervi-
sion. Correspondingly, investors in the capital market or cred-
itors in the bond market focus more on the environmental
performance of the company implementing a green credit pol-
icy (Li et al. 2020) to determine the willingness and price to
provide capital based on the company’s environmental perfor-
mance (Goss and Roberts 2011). After the implementation of
a green credit policy, creditors such as banks may reduce their
willingness to provide debt capital to companies with high
environmental risks, and accordingly, this also increases the
difficulty and cost of obtaining debt capital for heavily pollut-
ing companies.
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Third, after the implementation of a green credit policy,
heavily polluting companies will face greater institutional
pressure, including compliance pressure, public opinion pres-
sure, and moral condemnation, and may even face environ-
mental litigation risks, triggering external creditors to with-
draw funds or refuse loan extensions, thereby reducing com-
panies’ level of debt financing (Su and Lian 2018). Heavily
polluting companies are more likely to have potential environ-
mental risks, which may affect their reputation in the capital
market, increase transaction uncertainty and credit risk, and
reduce the possibility of establishing trust relationships with
creditors (Zak and Knack 2001; Li et al. 2020). Therefore,
when banks and other creditors believe that heavily polluting
companies have higher potential risks and uncertainties, banks
will be more inclined to reduce loans, especially long-term
loans.

Based on the above analysis, we propose the following
hypotheses:

H1: After the implementation of China’s Green Credit
Guidelines, compared with other enterprises, the scale
of debt financing of heavily polluting enterprises has de-
creased significantly.
H2: After the implementation of China’s Green Credit
Guidelines, compared with other enterprises, the cost of
debt financing of heavily polluting enterprises has in-
creased significantly.
H3: After the implementation of China’s Green Credit
Guidelines, compared with other enterprises, the maturity
of debt financing of heavily polluting enterprises has
been significantly shortened.

Research design

Sample and data

Given that the regulatory requirements issued by the regula-
tory authorities are exogenous and unpredictable for listed
companies, we can construct a quasi-natural experiment based
on the promulgation of the “Green Credit Guidelines” and
divide the experimental and control groups according to time
and industry. The listed companies in the industries affected
by China’s green credit policy are the experimental group
samples, and the remaining listed companies are the control
group samples.We choose the sample period as 4 years before
and after the implementation of the policy, that is, from 2008
to 2016. In addition, we exclude listed companies in the finan-
cial industry and ST/PT listed companies; therefore, the final
sample contains 19,384 observations. The debt financial data
and other financial or governance data were obtained from the
WIND database.

Variables and research model

We establish a difference-in-differences model to examine the
different impacts of green credit policy implementation on the
debt financing (including the scale, cost and maturity of debt
financing) of listed companies in heavily polluting industries,
thus providing empirical evidence for how green credit poli-
cies eliminate backward production capacity and promote
green transformation.

DFit ¼ αþ β1DIDit þ β2Dum pollutioni

þ β3Dum yeart þ γControl þ εit ð1Þ

In Model 1, with reference to existing research
(Chang et al. 2019; Liu et al. 2019), we use the scale
of debt financing, the cost of debt financing, and the
maturity of debt financing to measure corporate debt
financing. The policy-affected DID variable is the
cross-product of Dum_pollution and Dum_year, where
1 is the experimental group and 0 is the control group.
Dum_pollution is a grouped dummy variable for heavy
pollution industries; 1 is for heavily polluting industries,
and 0 is for others. Dum_year is a time dummy vari-
able; 1 is after the policy implementation, and 0 is
before the policy implementation. Control indicates oth-
er control variables that may be influential at the com-
pany level.

Regarding the determination of heavily polluting indus-
tries, we refer to the existing research (Xu et al. 2020) and
choose to determine the heavily polluting industries according
to the “List of Classified Management of Environmental
Protection Industry of Listed Companies” issued by the
Ministry of Environmental Protection in 2008. However, this
industry directory is inconsistent with the general classifica-
tion of the Guideline for Industrial Classification of Listed
Companies of the China Securities Regulatory Commission.
Finally, we match the directory with the CITIC industry clas-
sification of the WIND database to identify listed companies
in heavily polluting industries. The main variables are de-
scribed in Table 1.

Descriptive statistics

Table 2 shows the descriptive statistics of the main variables.
The mean of Dum_pollution is 0.27, which means 27% of the
sample enterprises are heavily polluting enterprises. Themean
of DF_sacle is 0.07, which shows that long-term liabilities
account for an average of 7% of the total assets of the sample
enterprises. The mean of DF_maturity is 0.25, which shows
that the long-term loans account for an average of 25% of the
total loans of the sample enterprises. For the debt financing
cost, the mean DF_cost is 134.72 million yuan.
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Empirical results

Empirical impact of a green credit policy on corporate
debt financing

Our empirical research tests the impact of implementing
China’s green credit policy on the debt financing of heavily
polluting enterprises. Table 3 presents the results of our base-
line tests. The dependent variables of debt financing in the
estimated firm-year regression models are scale, cost, and ma-
turity. All regression models include control variables for
time-varying firm characteristics and fixed effects for year
and industry.

In columns (1) and (3), the DID coefficients are both sig-
nificantly negative at the 1% significance level, which shows
that the scale and maturity of debt financing of heavily pollut-
ing enterprises are significantly reduced after the implementa-
tion of the green credit policy. In column (2), the DID coeffi-
cient is significantly positive at the 1% significance level,
which means that the cost of debt financing of heavily pollut-
ing enterprises significantly increases after the implementa-
tion of the green credit policy. The results support the hypoth-
esis in our paper.

Robustness test

To ensure the robustness of the empirical results, we use the
method of substitution variables to perform the robustness
test. We use new dummy year variables (change the value of

Table 1 Variable definitions
Variable name Definition

DF_scale Long-term liabilities/total assets

DF_cost Interest expense (million yuan)

DF_maturity Long-term loans/total loans

Dum_pollution 1 for heavily polluting enterprises and 0 for others

Dum_year 1 for after 2012 (include 2012) and 0 for before 2012

DID Cross term of Dum_pollution and Dum_year; the experimental
group is 1, and the control group is 0

Size Natural logarithm of the company's total assets at the end of the year

Age Years of establishment of the company

Roa Net income/total assets

Lev Total liabilities/total assets

Growth Operating income growth rate

Board Board size

Ind Number of independent directors/board size

First Shareholding of the largest shareholder

Table 2 The descriptive statistics of the main variables

Variable Observation Mean Std. Dev. Min Max

DF_scale 19,382 0.07 0.10 0 0.45

DF_cost 16,978 134.72 375.27 0.00 2822.73

DF_maturity 15,374 0.25 0.29 0 1

DID 19,384 0.17 0.37 0 1

Dum_year 19,384 0.64 0.48 0 1

Dum_
pollution

19,384 0.27 0.44 0 1

Size 19,382 21.88 1.30 19.12 25.83

Age 19,384 16.69 5.21 6.00 33.00

Roa 19,384 4.72 6.08 −17.45 24.31

Lev 19,382 43.73 22.16 4.45 99.43

Growth 19,356 15.01 33.98 −59.12 179.69

Board 19,384 8.81 1.74 5 15

Ind 19,384 0.37 0.05 0.30 0.57

First 19,380 36.11 15.30 8.81 76.07

Table 3 Green credit policy and corporate debt financing. This table
reports the baseline results. The corresponding t-statistics are reported in
parentheses. Significance levels are indicated by ∗, ∗∗, and ∗∗∗ and
correspond to the 10%, 5%, and 1% significance levels, respectively

Variables (1) (2) (3)
DF_scale DF_cost DF_maturity

DID −0.01*** 83.23*** −0.04***

(−3.45) (6.38) (−4.21)
Control Yes Yes Yes

Constant −0.53*** −1215.81*** −2.08***

(−17.48) (−6.64) (−14.09)
Industry Yes Yes Yes

Year Yes Yes Yes

Observations 19,351 16,965 15,365

R-squared 0.067 0.051 0.033
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Dum_year in 2012 to 0) and new dummy polluting enterprise
variables (reclassified according to the “Announcement on the
Implementation of Special Emission Limits of Air Pollutants”
issued by the Ministry of Environmental Protection) to gener-
ateDID2 andDID3 as proxy variables forDID. Table 4 shows
the results of robustness test. Consistent with our baseline
results, both DID2 and DID3 in Table 4 indicate that the debt
financing scale of listed companies in heavily polluting indus-
tries decreases significantly, the cost increases significantly,
and the maturity is significantly shortened after the implemen-
tation of China’s green credit policy. The results of the robust-
ness test further verify the robustness of the main regression
results.

To solve the possible problem of sample selectivity, we use
a propensity score matching (PSM)method with 1:1 pairing to
find a control group similar to the experimental group. Table 5
shows the regression results, which are consistent with the
main regression results and verify our hypothesis.

Placebo test

To further ensure the accuracy of the policy analysis, we also
perform a placebo test. Assuming the green credit policy was
implemented in 2010, we construct a new policy impact var-
iable DID4 to test the effect of policy implementation from
2008 to 2011. Table 6 reports the results of the placebo test.
We find that this hypothetical policy does not have a signifi-
cant impact on the debt financing of heavily polluting compa-
nies, further enhancing the credibility of our research.

Further analysis

Our evidence thus far shows that the implementation of
China’s green credit policy has indeed increased the debt fi-
nancing constraints of heavily polluting enterprises. In this

section, we shift our focus to whether different corporate gov-
ernance characteristics and regional legal and financial factors
affect the implementation of the green credit policy.

We select the nature of the controlling shareholder and the
level of environmental information disclosure at the company
level and the level of environmental regulation and financial
development at the regional level as grouping variables for
further research to group test the baseline regression.

The nature of the controlling shareholder is divided into a
state-controlled group and a non-state-controlled group ac-
cording to the actual controller of the listed company. The
level of environmental information disclosure is divided into
a high-level group and a low-level group based on the number
of pages of listed companies' social responsibility reports.
Regional environmental regulation is represented by the num-
ber of local laws and regulations in each province disclosed in
the China Environmental Yearbook and is divided into two

Table 4 Robustness test. This table reports the results of robustness test. The corresponding t-statistics are reported in parentheses. Significance levels
are indicated by ∗, ∗∗, and ∗∗∗ and correspond to the 10%, 5%, and 1% significance levels, respectively

Variables (1) (2) (3) (4) (5) (6)
DF_scale DF_cost DF_maturity DF_scale DF_cost DF_maturity

DID2 −0.01*** 60.70*** −0.04***

(−3.38) (4.90) (−4.93)
DID3 −0.01*** 130.77*** −0.04***

(−5.14) (8.53) (−4.05)
Control Yes Yes Yes Yes Yes Yes

Constant −0.53*** −1204.46*** −2.07*** −0.53*** −1226.91*** −2.08***

(−17.49) (−6.57) (−14.06) (−17.46) (−6.71) (−14.15)
Industry Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes

Observations 19,351 16,965 15,365 19,351 16,965 15,365

R-squared 0.067 0.050 0.033 0.067 0.053 0.033

Table 5 PSM-DID robustness test. This table reports the results of
PSM-DID robustness test. The corresponding t-statistics are reported in
parentheses. Significance levels are indicated by ∗, ∗∗, and ∗∗∗ and
correspond to the 10%, 5%, and 1% significance levels, respectively

Variables (1) (2) (3)
DF_scale DF_cost DF_matyrity

DID −0.01*** 113.78*** −0.04***

(−4.06) (5.93) (−6.66)
Control Yes Yes Yes

Constant −0.67*** −8641.00*** −1.26***

(−15.89) (−14.77) (−22.71)
Industry Yes Yes Yes

Year Yes Yes Yes

Observations 9426 9426 9426

R-squared 0.273 0.284 0.119
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groups: a strict group and a weak group. The regional financial
development level is represented by the total assets of the
banking outlets in each province disclosed in the “Regional
Financial Operation Report of China”, which is issued by the
People’s Bank of China each year, and is divided into two
groups: a high-level group and a low-level group. Table 7
presents the results of the group test.

The results in Panel A of Table 7 show the different effects
of implementing the green credit policy on state-controlled
and non-state-controlled groups. In columns (1), (3), and (5),
the DID coefficients are all significant at the 1% significance
level, while in columns (2), (4), and (6), none of the DID
coefficients are significant. The results show that state-
controlled listed companies are more significantly affected
by implementing the green credit policy.

The results in Panel B of Table 7 show the different effects
of implementing the green credit policy on high-level and
low-level environmental information disclosure groups. In
columns (1) and (2), neither DID coefficient is significant,
which shows that the level of environmental information dis-
closure does not affect the impact of implementing the green
credit policy on the debt financing scale. In columns (3) and
(5), neither DID coefficient is significant, while the DID co-
efficients in columns (4) and (6) are both significant. The
results show that companies with a low level of environmental
information disclosure face more severe financing pressure
(cost and maturity).

The results in Panel C of Table 7 show the different effects
of implementing the green credit policy on strict and weak
regional environmental regulation groups. The DID coeffi-
cient in column (1) is significant at the 1% significance level,
while that in column (2) is significant at the 5% significance
level. The DID coefficients in columns (3) and (4) are both
significantly positive at the 1% significance level, and theDID
coefficient in column (4) is larger than that in column (3). The
DID coefficient in column (5) is significant, while that in

column (6) is not significant. The results show that the debt
financing scale and maturity of listed companies in regions
with strict environmental regulations are more significantly
affected by implementing the policy, while listed companies
in regions with weak environmental regulations may face
higher debt financing cost growth.

The results in Panel D of Table 7 show the different effects
of implementing the green credit policy on high-level and
low-level regional financial development groups. The DID
coefficient in column (2) is significant, while that in column
(1) is not significant. The DID coefficients in columns (3) and
(4) are both significantly positive at the 1% significance level,
and the DID coefficient in column (3) is larger than that in
column (4). The DID coefficients in columns (5) and (6) are
both significantly negative, and theDID coefficient in column
(5) is larger than that in column (6). The results show that the
debt financing scale and maturity of listed companies in re-
gions with low-level financial development are more signifi-
cantly affected by implementing the policy, while listed com-
panies in regions with high-level financial development may
face higher debt financing cost growth.

The results of the group test further show the different
effects of company-level and regional-level factors on the im-
plementation of green credit policies.

Conclusion and discussion

With the intensification of climate change, concepts such as
sustainable development, inclusive development, and green
development have gradually become popular. Governments
around the world have introduced policies centred on the goal
of sustainable development. In this context, China's green
credit policy has emerged. Policymakers hope that banks
and other financial institutions can differentiate their credit
resources by identifying a company’s social and environmen-
tal risks, strictly controlling credit for high-polluting projects,
and increasing support for green, environmentally friendly
and sustainable projects, thereby promoting relevant enter-
prises to realize green transformation and sustainable devel-
opment. We have focused on the debt financing of listed com-
panies in the heavy pollution industry, which also displays the
most direct impact of China’s green credit policy. Based on
the empirical difference-in-differences model analysis, we
have studied the impact of the implementation of the green
credit policy on the debt financing of enterprises in heavy
pollution industries, and the main conclusions are as follows:
First, our research demonstrates whether the implementation
of the green credit policy has a significant impact on the debt
financing of enterprises in heavy pollution industries. We find
that after the implementation of the green credit policy, com-
pared with companies in non-heavy pollution industries, the
scale of debt financing of listed companies in heavy pollution

Table 6 Placebo test. This table reports the results of placebo test. The
corresponding t-statistics are reported in parentheses. Significance levels
are indicated by ∗, ∗∗, and ∗∗∗ and correspond to the 10%, 5%, and 1%
significance levels, respectively

Variables (1) (2) (3)
DF_scale DF_cost DF_maturity

DID4 0.00 57.82 −0.00
(0.37) (0.39) (−0.03)

Control Yes Yes Yes

Constant −0.52*** −1458.91*** −0.78**

(−9.60) (−6.80) (−2.21)
Industry Yes Yes Yes

Year Yes Yes Yes

Observations 6968 5619 5887

R-squared 0.058 0.046 0.018
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industries drops significantly, the cost of debt financing rises
sharply, and the debt financing maturity is significantly short-
ened, indicating that China’s green credit policy restrains the
debt financing of listed companies in heavy pollution indus-
tries. Second, our research finds that the impact of green credit

policies on listed companies in heavily polluting industries
varies depending on a company's characteristics. We find that
after the implementation of China’s green credit policy, the
debt financing of state-controlled listed companies is signifi-
cantly negatively affected by the policy, while there is no

Table 7 Group test. This table reports the results of group test. The corresponding t-statistics are reported in parentheses. Significance levels are
indicated by ∗, ∗∗, and ∗∗∗ and correspond to the 10%, 5%, and 1% significance levels, respectively

Variables (1) (2) (3) (4) (5) (6)
DF_scale DF_scale DF_cost DF_cost DF_maturity DF_maturity

Panel A: the nature of controlling shareholders

DID −0.01*** −0.00 168.26*** −9.61 −0.06*** −0.01
(−4.28) (−0.41) (6.22) (−1.46) (−3.98) (−1.12)

Control Yes Yes Yes Yes Yes Yes

Constant −0.61*** −0.48*** −1222.95*** −1600.79*** −2.19*** −1.91***

(−11.65) (−12.93) (−2.68) (−19.64) (−7.60) (−12.86)
Industry Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes

Observations 7920 11,431 7106 9859 6905 8460

R-squared 0.085 0.060 0.064 0.131 0.030 0.048

Panel B: the level of environmental information disclosure

DID −0.00 −0.00 −9.55 108.26*** −0.00 −0.06**

(−0.20) (−0.91) (−0.15) (6.67) (−0.21) (−2.13)
Control Yes Yes Yes Yes Yes Yes

Constant −0.74*** −0.72*** −2018.73** −1452.24*** −1.47*** −1.75***

(−7.86) (−10.79) (−2.09) (−5.63) (−4.72) (−3.41)
Industry Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes

Observations 2110 3938 1946 3511 1944 3339

R-squared 0.169 0.117 0.164 0.128 0.081 0.017

Panel C: regional environmental regulation

DID −0.01*** −0.01** 55.16*** 135.44*** −0.04*** −0.03
(−3.09) (−2.09) (7.82) (4.06) (−4.75) (−1.53)

Control Yes Yes Yes Yes Yes Yes

Constant −0.52*** −0.63*** −1566.94*** −839.52* −2.06*** −2.07***

(−13.57) (−13.16) (−15.44) (−1.82) (−13.54) (−6.88)
Industry Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes

Observations 12,351 7000 10,843 6122 9804 5561

R-squared 0.088 0.101 0.126 0.054 0.047 0.023

Panel D: the level of regional financial development

DID −0.00 −0.03*** 96.98*** 48.33*** −0.02*** −0.07**

(−1.59) (−5.12) (6.10) (3.60) (−2.80) (−2.23)
Control Yes Yes Yes Yes Yes Yes

Constant −0.46*** −0.80*** −1117.56*** −1887.29*** −2.12*** −2.04***

(−13.82) (−10.57) (−5.08) (−9.48) (−15.66) (−3.79)
Industry Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes

Observations 16,285 3066 14,265 2700 12,753 2612

R-squared 0.063 0.152 0.046 0.209 0.045 0.022
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significant impact on non-state-controlled listed companies.
We also find that although listed companies with higher levels
of environmental information disclosure are not “rewarded”,
listed companies with lower levels of environmental informa-
tion disclosure are “punished” and face higher debt financing
costs and shorter debt financing maturities. Third, our research
also finds that the impact of implementing the green credit
policy on listed companies in heavily polluting industries varies
in different regions. We find that after the implementation of
the green credit policy, listed companies in regions with stricter
environmental regulations and regions with lower levels of
financial development face smaller debt financing scales and
shorter debt financing maturities, while listed companies in
regions with relatively weak environmental regulations and
regions with higher levels of financial development may face
higher debt financing costs. Our research results support that
China’s green credit policy has played an active role in guiding
listed companies in heavily polluting industries towards green
development by restricting their access to credit resources.

Our empirical results have the following three policy impli-
cations: First, to comply with the requirements of the Green
Credit Guidelines, banks have adjusted and controlled credit
support for enterprises in heavily polluting industries. After the
implementation of the policy, the scale of debt financing has
declined, the cost of debt financing has increased, and the
length of debt financing maturity has been shortened. This
result indicates that China’s green credit policy has achieved
the initial policy goal of the current phase; that is, “special
credit guidelines shall be formulated for the restricted catego-
ries of national key regulation and industries with major envi-
ronmental and social risks, and differentiated credit policies
shall be implemented.” Policy differences have been used to
restrain the development of enterprises in heavily polluting
industries, such as “two high enterprises (high energy con-
sumption and high pollution)”. Therefore, banksmust continue
to strictly implement differentiated credit support policies
based on the environmental and social risk status of credit-
granting enterprises and maintain the continuity and stability
of China’s green credit policy. Second, from the perspective of
specific implementation effects, the impact of implementing
China’s green credit policy on the debt financing of different
types of heavily polluting enterprises has been different. For
example, the implementation of the green credit policy has had
a depressing effect on the debt financing of state-controlled
heavily polluting enterprises but has had no significant impact
on non-state-owned enterprises, and the level of regional envi-
ronmental regulations and financial development have also
made differences in the effect of policy implementation.
Therefore, policymakers must fully consider the differences
between different types of heavily polluting companies, take
into account the differences in the governance environment of
different regions, and further improve and refine the specific
implementation requirements of China’s green credit policy.

Third, the managers of enterprises in heavily polluting indus-
tries should actively pay attention to and fully realize the im-
pact of the green credit policy on the scale, cost and maturity of
a company’s debt financing and make a strategic plan for their
company’s future development by weighing the debt financing
losses and transformation costs. In the short term, according to
our empirical results, strengthening environmental information
disclosure can to a certain extent alleviate the increase in fi-
nancing costs and shorten the financing period caused by the
implementation of China’s policy. Heavy polluting companies
can increase environmental information disclosure by issuing
social responsibility reports every year, which can appropriate-
ly alleviate financing pressure and provide additional time for a
company’s green transformation. In the long term, heavily pol-
luting enterprises should increase investment in environmental
protection, accelerate the elimination of high-pollution and
high-energy-consuming production models, promote the up-
grades needed for environmentally friendly transformations,
and adapt to the requirements of China’s green credit policy.

There are also several research limitations that can be fur-
ther improved in future studies. First, given the availability of
data and referring to existing research, we divided the exper-
imental group and the control group according to industry and
did not refine the grouping basis at the enterprise level, which
may have a certain impact on the evaluation of policy effects.
Grouping the samples according to the environmental risks of
listed companies is worthy of further study. Second, we only
considered the impact of policy implementation on the debt
financing of listed companies and did not consider the impact
on other behaviours of listed companies (such as investment
and R&D). In fact, considering the relatively weak develop-
ment of China’s capital market, bank loans are one of the most
important channels for listed companies to obtain financing.
The impact of implementing China’s green credit policy on
the debt financing of listed companies in heavily polluting
industries makes a company’s cash flow insufficient, which
may inhibit a company's investment and research and devel-
opment activities and further impact a company’s perfor-
mance. The subsequent impact of the debt financing shock
brought about by the green credit policy deserves further at-
tention and in-depth analysis. Third, we did not examine the
dynamic changes that heavily polluting companies may adopt
for their green transformation after the implementation of the
policy. We only explored the impact of differences on envi-
ronmental information disclosure in group comparisons and
did not pay attention to whether heavily polluting companies
facing more difficult debt financing have adopted green
mergers and green innovations to release green transition sig-
nals to banks to ease companies’ financing constraints.
Promoting the green transformation of enterprises in heavily
polluting industries is also one of the ultimate goals of
implementing China’s green credit policy. Therefore, the
green behaviour and green development of enterprises after

5170 Environ Sci Pollut Res  (2022) 29:5162–5171



the implementation of the green credit policy may become the
direction of future research.
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