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Abstract: A major issue is whether the implementation of China’s green credit policy will affect the
coordinated development of corporate sustainable operations and environmental protection. This
paper used a propensity score matching—difference-in-differences (PSM-DID) model to analyse the
impact of China’s green credit policy implemented in 2012 on the maturity mismatch risk between
investment and financing in polluting and non-polluting companies. We found that: (1) green
credit policies can help reduce the risk of maturity mismatch between investment and financing
for polluting companies; (2) the reduction of short-term bank credit is the main way to curb the
risk of maturity mismatch risk between investment and financing; (3) the green credit policy has no
obvious mitigation effect on the risk of maturity mismatch between investment and financing among
polluting companies with environmental protection investment; (4) the mitigation effect of the green
credit policy on the maturity mismatch risk is more significant in state-owned polluting companies
and polluting companies in areas with a lower level of financial development. The empirical results
show that China’s green credit policy helps stimulate the environmental protection behaviour of
companies, as well as helping alleviate the capital chain risk caused by the maturity mismatch
between investment and financing. In addition, despite the effect of heterogeneity, it can solve the
contradiction between environmental protection and economic development.

Keywords: green credit policy; maturity mismatch risk; polluting company; sustainable development

1. Introduction

With China’s rapid industrialisation and urbanisation, its rapid economic growth has
been accompanied by a sharp deterioration of the ecological environment. The contra-
diction between environmental protection and economic development is of great interest
to the Chinese government, which has formulated effective policies and programmes to
balance environmental protection and the economic benefits of companies for China to
achieve the sustainable development goals [1]. In 2007, the China Environmental Protection
Administration, the People’s Bank of China and the former China Banking Regulatory
Commission jointly issued Opinions on Implementing Environmental Protection Policies
and Regulations to Prevent Credit Risks, which marked the beginning of the introduction
of green credit management in China. As an important part of “green development”, green
credit is the policy that directs commercial banks to take social responsibility as their core
value orientation; to allocate credit resources rationally; to develop the green consumption
concept in consumers; and to guide the flow of social capital to promote the coordinated
development of the economy, resources and the environment [2]. In 2012, China’s green
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credit policy clarified the standards and principles of green credit in the banking industry.
On the one hand, it raised the green credit policy to a strategic prominence to ensure
that this policy has strong execution power in banking financial institutions; on the other
hand, it requires banking financial institutions to implement differentiated credit stan-
dards for companies with different environmental and social performance levels when
approving corporate loan applications. The implementation of the green credit policy
has provided detailed operability instructions to enable financial institutions to develop
green credit business effectively, promoting green transformation and the upgrading of
polluting companies. Subsequently, the Ministry of Finance and the National Development
and Reform Commission jointly issued Guiding Opinions on Building a Green Financial
System in 2016, and the People’s Bank of China incorporated high-quality green credit
into the Medium-Term Loan Facility (MLF) in 2018 to ensure that the green credit policy
undergoes continuous improvement.

From a theoretical point of view, the green credit policy adjusts the business philoso-
phy, business process and management strategy of the banking industry by formulating
differentiated credit policies to guide credit resources away from polluting companies,
and promoting non-polluting company credit support and the green transformation and
upgrade of polluting companies, seeking economic development in the pursuit of environ-
mental protection. However, there are still controversies regarding the current research
conclusions on the financial risks of green credit policies to polluting companies. On the one
hand, from the perspective of short-term benefits, green credit policies are part of financial
supply-related policies. By creating green financial tools, the environmental compliance of
polluting companies is an important condition for issuing loans, raising financing costs
and increasing the economic burden of polluting companies [3–5]. Green credit policies
guide the development of green industries, while significantly curbing the credit financing
of polluting enterprises, increasing the cost and uncertainty faced by polluting enterprises
and also reducing the total factor productivity of enterprises by affecting the allocation
of resources in the financial market [6,7]. The main purpose of green credit policies is to
stimulate the internal motivation to reduce emissions from polluting enterprises, so as to
actively reduce emissions through technological innovation [8,9]. However, the impact of
green credit policies on the production and operation of polluting enterprises will lead
to the inability to repay bank loans, thus increasing the operational risks of banks at the
same time. In order to reduce operational risks, banks have to increase their proportions of
green credit in total bank loans by improving the level of credit risk management [10,11],
reduce the capital supply to polluting enterprises and curb the investment in technological
innovation of polluting enterprises [12,13]. The increase in financing costs and the con-
tainment of technological innovation negatively impact the economic benefits of polluting
companies, thereby exacerbating the financial risks of polluting companies. On the other
hand, from the perspective of improving the sustainable growth capacity of companies, the
green credit policies encourage polluting companies to withdraw from projects that may
cause major environmental problems [14–17]. Banks can also provide financial support for
the development of green industries through credit supply, investment, term and interest
rate [18–20], to optimise and upgrade the industrial structure by promoting the ecological
development of traditional industries and the development of new green ecological indus-
tries, so as to achieve the goals of sustainable development [21–23]. Based on the Porter
Hypothesis, long-term green credit policies can promote the green transformation and up-
grading of polluting enterprises through an “innovation compensation effect”, enhance the
sustainable development ability of polluting enterprises and promote long-term economic
growth [24].

Research on the impact of green credit policies on the financial risks of polluting com-
panies has mainly concentrated in the areas of corporate financing and investment [5,9,20].
Indeed, there have been relatively few studies on the impact of green credit policies on the
financial risks of polluting companies based on the maturity mismatch between investment
and financing. The maturity mismatch between investment and financing refers to the
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excessive use of short-term borrowing by companies to meet the capital needs of fixed
assets and other long-term investments, resulting in the company lacking sufficient cash
flow to repay the debts due, which will amplify the corporate debt repayment pressure and
exacerbate the corporate financial risk [25,26].The undifferentiated use of long-term and
short-term liabilities weakens the corporate governance mechanism [27], and the constant
pressure to provide capital repayment with interest forces companies to continuously strive
to solve the problem of capital liquidity, which reduces corporate investment efficiency [28].
If the corporate problem of maturity mismatch between investment and financing cannot
be controlled quickly, it will directly affect the company’s normal operation and sustainable
development goals. In view of the current research controversy on the effect of the green
credit policy implementation and the common problem of maturity mismatch risk between
investment and financing among companies in this emerging financial market environment
in China [29], the influence of the green credit policy on the maturity mismatch risk, as well
as the realisation of the environment win-win situation between protection and economic
development needs to be studied in-depth.

Some of the literature on the implementation effect of green credit policies focuses on
different perspectives with different methods. Liu et al. (2015) used the computable general
equilibrium model to present the transmission path of the punitive high interest rate of
green credit policies [30]. Pan (2019) used the DSGE model to test the impact of green
credit policies on green credit supply [31]. Lai et al. 2013 investigated the impact of green
credit on water pollution prevention and control by using differential game and numerical
simulation, and found that green credit of banks is positively correlated with enterprise
emission reduction [32]. Therefore, does the green credit policy affect the corporate risk of
maturity mismatch between investment and financing? What is the impact mechanism
and is there any heterogeneity? This paper used “The Green Credit Guidelines” released
by the China Banking Regulatory Commission in 2012 as an exogenous event in an attempt
to address these questions. Taking polluting companies as the experimental group, the
propensity score matching method (PSM) was used to match the polluting companies
with the non-polluting companies control group, also applying the double-difference
method (DID) to compare the changes in the maturity mismatch between investment and
financing between the experimental group and the control group before and after the
implementation of the policy to evaluate the microscopic impact of the green credit policy
on maturity mismatch between investment and financing in polluting companies. At the
same time, by examining the impact of the green credit policy on long-term investment and
short-term loans, the path of influence by which the green credit policy affects maturity
mismatch between investment and financing problem in polluting companies was revealed.
In further analyses, we investigated the asymmetric impact of different environmental
investment performance, the nature of property rights and financial development levels
on the problem of maturity mismatch between investment and financing in polluting
companies. Our study found that green credit has a mitigating effect on the maturity
mismatch between investment and financing for polluting companies. Banks based on
the green credit review to reduce the short-term credit supply of polluting companies
are the main way to alleviate the problem of maturity mismatch between investment
and financing for polluting companies. Polluting companies cater to the green credit
policy by increasing investment in environmental protection, reducing the mitigation effect
of the green credit policy on the maturity mismatch between investment and financing.
In addition, the mitigation effect of the green credit policy on the maturity mismatch
between investment and financing is even more obvious in polluting companies with no
environmental protection investment, state-owned polluting companies and polluting
companies in areas with low-level financial development.

The innovations and contributions of this paper are manifested in the following three
aspects. Firstly, given the controversy in previous studies on the impact of green credit
policies on the financial risks of polluting companies, this paper explored the risk effect
of green credit policies on polluting corporate finance from the perspective of maturity
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mismatch between investment and financing. Secondly, there is almost no literature on
the mechanism of green credit policies affecting the financial risks of polluting companies.
This paper shows the impact of green credit policies on the financial risks of polluting com-
panies from both long-term investments and short-term loans. Thirdly, taking into account
China’s special corporate environmental protection investment motivations, the nature
of ownership and the imbalance of regional financial development, we further explored
the pollution of green credit policies in areas with different environmental investment
performance, corporate property rights and financial development levels as well as the
differential impact of mismatches in corporate investment and financing periods. Our
research conclusions provide empirical evidence for financial institutions and local govern-
ments to better implement green credit policies and achieve a coordinated development of
environmental protection and economic benefits.

2. Institutional Background and Research Hypothesis
2.1. Institutional Background

Bank credit is an important means of realising national macro-control, as well as a
financing source for companies. In this context, as an important tool to ensure the country’s
green and sustainable development, the green credit policy has aroused wide concern
from theorists and companies. Although China introduced the green credit policy in
2007, due to the deficient evaluation standards and implementation details, the banking
industry views the green credit policy more in terms of corporate social responsibility
performance and reputation enhancement than as a credit risk problem. The Green Credit
Guidelines issued by the China Banking Regulatory Commission in 2012 marked the
comprehensive and standardised implementation of the green credit policy in China. The
guidelines not only define the scope of green credit and environmental and social risks more
clearly but also clarify the supervisory responsibilities of the China Securities Regulatory
Commission and the banking regulatory agencies. This has enabled a more standardised
and institutionalised green credit policy and made banking financial institutions pay more
attention to credit risk. Therefore, 2012 was selected as the time node to study the impact
of green credit on the corporate problem of maturity mismatch between investment and
financing. According to the statistics of the Green Credit Development Report issued by
the China Banking Regulatory Commission, China’s green credit amount increased from
5.20 trillion yuan at the end of 2013 to 8.23 trillion yuan in 2018, and by the end of 2019,
China’s 21 major banks’ credit balance reached 10 trillion yuan. The implementation of
the green credit policy has strengthened the banks’ credit risk management level, ensuring
banks pay more attention to the negative impact of environmental risks. At present, due
to the prominent environmental violations in construction projects and companies in
some areas of China, there is increased credit risk brought by the shutdown of polluting
companies causing huge losses to the banking industry. As the green credit policy is
implemented, banks will continuously optimise their risk management methods to realise
risk transfer and will adjust the credit structure to accelerate the reduction of internal
non-performing loans [33].

Compared with developed financial markets as in the United States, China as an
emerging market economy is still in an imperfectly competitive financial market envi-
ronment. Constrained by imperfect financial market development and low information
transparency, banks are more willing to provide short-term loans externally due to the
consideration that short-term credit can reduce corporate adverse selection and moral
hazard [34]. Moreover, the flexibility of short-term loans can also reduce the regulatory
authorities’ pressure regarding the assessment of bank loan issuance and recovery. There-
fore, under the bank-dominated financial system [35], Chinese companies rely more on
short-term loans to support long-term investment, that is, Maturity Mismatch between
investment and financing. In the developed capital market, the corporate investment and
financing strategy of maturity mismatch between investment and financing is to reduce
transaction costs; this is an independent corporate decision based on respective characteris-
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tics [36], as well as an investment and financing decision with a positive effect on corporate
performance. Maturity mismatch between investment and financing characterised by a
funding maturity mismatch can provide liquidity support for corporate investment and
ease financing constraints [37,38]. It has been identified that in China, a more aggressive
mismatch between investment and financing in emerging markets with a high degree of fi-
nancial restraint will amplify the corporate debt repayment pressure and increase corporate
financial risks [39–41], thereby affect sustainable corporate development. The green credit
policy requires banking financial institutions to consider factors such as pollution control,
environmental protection and sustainable development as an important basis for issuing
credit; this will inevitably affect the problem of maturity mismatch between investment
and financing among Chinese companies, especially polluting companies. We studied
the data on the average change in maturity mismatch between investment and financing
behaviour in polluting companies and non-polluting companies before and after the green
credit policy promulgation in 2012. As a result, according to the indexes in the 2009–2016
database of the National Bureau of Statistics and China’s stock market and accounting
research (CSMAR) for the measurement of corporate, a larger index value indicates a more
serious maturity mismatch between investment and financing [29].

As shown in Figure 1, from the perspective of changes in average levels, before the
release of the Green Credit Guidelines in 2012, polluting companies presented a more
serious maturity mismatch between investment and financing than non-polluting com-
panies. After the implementation of the green credit policy in 2012, polluting companies
had less maturity mismatch between investment and financing, almost equivalent to non-
polluting companies. In Figure 1, the maturity mismatch between investment and financing
behaviour in non-polluting companies did not change significantly before and after the im-
plementation of the green credit policy in 2012. This reflects that the implementation of the
green credit policy has alleviated the problem of maturity mismatch between investment
and financing in polluting companies to a certain extent; therefore, it is necessary to study
the specific effects.

Figure 1. Maturity mismatch between investment and financing in polluting and non-polluting com-
panies.

2.2. Research Hypothesis

The corporate problem of maturity mismatch between investment and financing
occurs because the existing corporate funds cannot meet the cash expenditure requirement
of long-term investment activities such as the construction of fixed assets. On the one hand,
due to China’s imperfectly competitive financial market environment, the funds acquired
by companies mainly derive from the banking financial system; on the other hand, due to
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information asymmetry and weak protection of investors, banks are more inclined to issue
short-term loans to strengthen risk control, which in turn makes companies more likely to
use short-term loans to meet long-term investment needs [42]. Under the environmental
conditions of green transformation and upgrading, the impact of the green credit policy on
the maturity mismatch between investment and financing problem in polluting companies
can be analysed in two dimensions: corporate credit policy accommodation behaviour and
bank credit supply.

From the perspective of corporate credit policy accommodation behaviour, changes
in the macroeconomic situation and financial credit policy adjustments affect the overall
market demand, which in turn encourages companies to adjust their investment decisions
based on changes in market prospects [29]. By optimising resource allocation, the green
credit policy promotes the upgrading of industrial structure [11], guiding the transforma-
tion of corporate production and social lifestyle in a green and sustainable direction, thus
greatly affecting the market prospects of polluting companies. After the implementation
of the green credit policy, polluting companies can only resolve the current development
dilemma by production scale reduction and green transformation and upgrading. There-
fore, polluting companies tend to reduce the production scale by cutting and postponing
the cash expenditures of investment activities such as fixed assets to cope with the economic
and environmental impacts [43]. At the same time, polluting companies may make more
environmental protection investments to enhance the performance in the bank’s green
credit review. Environmental protection investment is generally dedicated to the purchase
of environmental protection facilities, the improvement of environmental protection tech-
nology and systems and the treatment of polluting emissions [44], which present long-term
investment characteristics. Therefore, after the implementation of the green credit pol-
icy, the polluting companies’ production scale reduction and green transformation and
upgrading do not significantly affect their long-term investment.

From the perspective of bank credit supply, the implementation of the green credit
policy has enabled the banks to strengthen the green credit review of polluting compa-
nies. Penalties such as high pollution taxes, huge fines and production suspension have
increased the possibility that polluting companies will be unable to repay their debts [45].
Considering self-interest and the need to avoid credit risks, banks may control the amount
of short-term loans to polluting companies, which will positively affect alleviating the
maturity mismatch between investment and financing.

In summary, this paper proposes the following hypothesis:
After the release of the guidelines, the extent of maturity mismatch between invest-

ment and financing has dropped significantly in polluting companies.

3. Research Design
3.1. Sample and Data

This paper took China’s A-share listed companies from 2009 to 2016 as the research
sample, with polluting companies as the experimental group and the remaining companies
as the control group. The sample data are controlled in this interval, because on the one
hand, there were other green credit policies issued in 2007 and 2008, while the sample
interval controlled from 2009 to 2016 can avoid the influence of previous policies and
obtain the net effect of green credit policies. On the other hand, the existence of sequence
correlation using DID method will lead to the underestimation of the standard deviation of
the estimator, making the value of T statistic larger, and thus, excessively rejecting the null
hypothesis. Therefore, the data that spans a long period of time may cause serial-related
problems, which can be alleviated by controlling the sample within 2016.The sample was
further processed as follows: (1) companies that have been specially treated (ST, * ST)
during the research year were deleted; (2) the sample of companies in the financial industry
were deleted; (3) samples with missing variables were deleted; (4) all continuous variables
were winsorised at the 1% and 99% quantiles annually. Finally, 14,045 observations were
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obtained, of which the experimental group included 4220 observations and the control
group 9825 observations.

Double-difference models are often used in quantitative evaluation of public policies.
Two groups of changes have been obtained by making the first difference before and after
the implementation of the policies. After the first difference, the heterogeneity of individu-
als does not change with time, and can then be eliminated; the second difference is made
for the two groups of changes to eliminate the increment of changes with time, and finally,
the net effect of the implementation of the policy will be obtained. Moreover, the estimation
results of double-difference models are strictly dependent on the selection of the control
group. In order to reflect the robustness of these results, this article uses the propensity
score matching method to further match the control group in the contaminated samples,
that is, to find the individuals with similar characteristics to the experimental group in
the control group, eliminate the deviation of sample selection and ensure that the balance
hypothesis is satisfied between the experimental group and the control group. Specifically,
with corporate characteristic variables of asset-liability ratio (Lev), company size (Size),
whether the chairman and general manager were the same person (Dz), the main business
income growth rate (Grow), the fixed expense repayment multiple (Fer) and company na-
ture (State), we regressed the experimental group and the control group based on the dual
probit model, matching the experimental group with the control group whose matching
probability value was the closest based on the propensity score value. After processing,
9402 observations were obtained, including 4220 in the experimental group and 5182 in
the control group. To guarantee the reliability of the propensity score matching results, we
conducted a balance test. As shown in Table 1 and Figure 2, the standard deviation of all
variables had an absolute value less than 3% after matching, and the standard deviation
of each variable became smaller after matching. The p-values of the t-test were all greater
than 10% after matching, indicating that there was no significant difference between the
experimental group and the control group in all variables after matching.

Table 1. Balance test results before and after propensity score matching (PSM).

Variables Type Experimental
Group

Control
Group

Standard
Deviation%

Standard Deviation
Change% t Value p > |t|

Lev
before matching 0.448 0.435 5.8

70.9
3.16 0.002

after matching 0.448 0.444 1.7 0.78 0.438

Size
before matching 22.149 21.945 15.8

99.7
8.62 0.000

after matching 22.149 22.149 −0.0 −0.02 0.982

Dz
before matching 0.190 0.246 −13.5

97.0
−7.20 0.000

after matching 0.190 0.189 0.4 0.19 0.846

Grow
before matching 0.145 0.203 −12.7

91.9
−6.67 0.000

after matching 0.145 0.149 −1.0 −0.53 0.599

Fer
before matching 3.059 3.943 −8.8

95.1
−4.52 0.000

after matching 3.059 3.016 0.4 0.20 0.841

State
before matching 0.478 0.426 10.5

91.6
5.73 0.000

after matching 0.478 0.474 0.9 0.40 0.687

3.2. Double Difference Model

We examined the impact of the green credit policy on the problem of maturity mis-
match between investment and financing in polluting companies based on the following
double difference model:

Mmi f = β0 + β1Treated + β2 A f ter + β3Treated × A f ter + ∑ β jControl + ε (1)

where Mmif is the maturity mismatch between investment and financing index for com-
panies; treated is a group dummy variable (corporate value of the experimental group is 1
and that of the control group is 0); after is the event dummy variable, and the release of
guidelines in 2012 was taken as the time dividing point (the value is 1 in 2012 and later,
and 0 before 2012); Treated × A f ter is a double difference variable; control is a control vari-
able, which includes asset-liability ratio (Lev), company size (Size), total asset growth rate
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(Gts), total asset net interest rate (Roa), fixed expense repayment multiple (Fer), 10 major
shareholders’ shareholding ratio (Block), whether the chairman and general manager were
the same person (Dz), main business income growth rate (Grow), own fund ratio (Cfo) and
company nature (State); and ε is a random disturbance term. It can be seen that β3 is the
double difference coefficient, which was used to measure the impact of green credit.

Figure 2. Standard deviation diagram after matching.

3.3. Variables

The key to calculating the extent of maturity mismatch between investment and fi-
nancing is how to determine the growth of corporate long-term investment needs and
short-term credit. The main reason for the radical corporate financing decision of ma-
turity mismatch between investment and financing is that the funds currently held by
companies cannot meet the investment needs of constructing fixed assets, which in turn
pushes companies to use short-term loans to meet investment needs such as fixed assets.
Accordingly, the method applied by Zhong et al. [29], in which the proxy variable that
measures the corporate maturity mismatch between investment and financing (Mmif) is:
cash expenditure for investment activities such as the purchase and construction of fixed
assets—(increase in long-term borrowing in the current period + increase in equity in the
current period + net cash flow from operating activities + cash inflow from sales of fixed
assets)/total assets at the beginning of the period. Other variables in this paper are shown
in Table 2.

Regarding the data sources used: (1) financial data, nature of property rights and
corporate attribute information were obtained from the CSMAR database; (2) regional
financial development level data were taken from the “Financial Industry Marketization”
development measurement index in the boo (2018) China’s Marketization Index Report by
Provinces; (3) the corporate environmental protection investment data were gathered from
the Yihuo database.

In Table 3, based on descriptive statistics of the sample, the proxy variable of maturity
mismatch between investment and financing (Mmif) shows that its mean value is –0.138, the
50th quantile is −0.070, and the 75th quantile is 0.003, indicating that in the sample period,
less than half but more than a quarter of the sample, had a serious maturity mismatch
between investment and financing.
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Table 2. Definition of the analysis model variables.

Variable Type Variable Name Symbol Definition

Explained variable maturity mismatch between
investment and financing Mmif

(cash expenditure for investment
activities such as the purchase and

construction of fixed assets—(increase in
long-term borrowing in the current

period + increase in equity in the current
period + net cash flow from operating
activities + cash inflow from sales of

fixed assets))/total assets at the
beginning of the period

The smaller the Mmif value, the lower
the risk of maturity mismatch between

investment and financing will be

Explanatory variable Double differences

Treated

The Trested value is the policy impact
dummy variable, Treated Value 1 is

polluted enterprise, and the value of 0 is
non-polluted enterprise

After
The After value is the time dummy

variable; After Value 1 is 2012–2016, and
After Value 0 is 2009–2011

Treated × A f ter

Treated × After estimate coefficient β3
mainly measures the impact of the green

credit policy on the risk of maturity
mismatch between investment and

financing. β3 < 0 means that after the
implementation of green credit, the risk

of maturity mismatch between
investment and financing in polluting

enterprises is less than that of
non-polluting enterprises

Control variable

Asset-liability ratio Lev total liabilities/total assets

Company size Size natural logarithm of total assets

Growth rate of total assets Gts growth of total assets this year/total
assets at the beginning of the year

Return on assets Roa net profit/average total assets

Fixed expenditure
repayment multiple Fer (pre-tax profit + fixed

expenditure)/fixed expenditure

Main business income growth rate Grow

(main business income in the current
period—main business income in the
last period)/main business income in

the last period

Own fund ratio Cfo

(net cash flow from business
activities—net cash flow from

investment activities)/total assets at the
beginning of the period

Shareholding concentration Block shareholding ratio of the top ten
shareholders

Whether the CEO and the general
manager are the same person Dz Dz is the dummy variable; the value is 1

if they are the same person, if not, it is 0

Company nature State
State is the dummy variable, Value 1 is a
state-owned enterprise, and Value 0 is a

non state-owned enterprise

Year dummy variable Year the value is 1 for the current year and 0
for a non-current year

Industry dummy variable Industry the value is 1 for this industry and 0 for
other industries

Robustness test variable
Actual M2 growth rate Meu

(M2 amount in the current period—M2
amount in the previous period)/M2

amount in the previous period

GDP growth rate Gdpu (current GD previous period
GDP)/previous period GDP
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Table 3. Descriptive Statistics.

Variable N mean sd min p25 p50 p75 max

Mmif 14045 –0.138 0.326 –2.249 –0.170 –0.070 0.003 0.274
Lev 14045 0.439 0.216 0.047 0.264 0.434 0.607 0.943
Size 14045 22.005 1.289 19.485 21.080 21.827 22.725 25.970
Gts 14045 0.172 0.309 –0.270 0.016 0.098 0.222 1.903
Roa 14045 0.038 0.051 –0.169 0.013 0.035 0.063 0.191
Fer 14045 3.678 10.623 –48.551 1.366 2.330 4.514 59.186

Block 14045 57.586 15.615 3.587 46.556 58.577 69.480 101.160
Dz 14045 0.229 0.420 0.000 0.000 0.000 0.000 1.000

Grow 14045 0.185 0.475 –0.569 –0.031 0.105 0.270 3.191
Cfo 14045 0.135 0.171 –0.285 0.036 0.114 0.209 0.823

State 14045 0.441 0.496 0.000 0.000 0.000 1.000 1.000

Table 4 lists the difference in the degree of maturity mismatch between investment
and financing between the experimental group and the control group before and after the
implementation of the green credit policy. After the implementation of green credit, com-
pared with the control group, the experimental group had significantly reduced (−0.022,
t = −2.01) the extent of the maturity mismatch between investment and financing. In
the analysis of policy adjustments, due to the impact of chronological factors, if the hor-
izontal differences among the groups were excluded, the resulting conclusions may not
be credible. Therefore, column (7) examined the differences between the experimental
group and the control group before and after policy implementation, showing that the
difference is significant (−0.025, t = −1.89), indicating that the green credit policy can
curb the problem of maturity mismatch between investment and financing in polluting
companies. The nature of property rights and the area’s financial development level were
further distinguished, showing that among state-owned polluting companies and those in
areas with low-level financial development, the green credit policy plays a more significant
role in controlling the problem of maturity mismatch between investment and financing in
polluting companies (−0.031, t = −2.09; −0.038, t = −1.92).

Table 4. Differences between the experimental group and the control group before and after the adjustment of the green
credit policy.

Sample
Classification

Before Policy Adjustment After Policy Adjustment Difference DID

Control
Group (1)

Experimental
Group (2)

Control
Group (3)

Experimental
Group (4) (5) = (2) – (1) (6) = (4) – (3) (7) = (6) – (5)

Full sample −0.144 −0.141 −0.114 −0.136 0.003
(0.40)

−0.022 **
(−2.01)

−0.025 *
(−1.89)

State-owned
company −0.123 −0.115 −0.096 −0.119 0.008

(0.97)
−0.023 *
(−1.88)

−0.031 **
(−2.09)

Non-state-owned
company −0.167 −0.185 −0.139 −0.150 0.009

(0.77)
−0.010
(−0.55)

−0.020
(−0.88)

Areas with high-level
financial

development
−0.145 −0.143 −0.116 −0.126 0.002

(0.17)
−0.010
(0.69)

−0.012
(0.67)

Areas with low-level
financial

development
−0.142 −0.138 −0.112 −0.146 0.005

(0.41)
−0.034 **
(−2.04)

−0.038 *
(−1.92)

Note: The values in parentheses are t-values; ***, ** and * indicate significance at levels of 0.01, 0.05 and 0.1, respectively.
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4. Empirical Analysis
4.1. The Green Credit Policy and Maturity Mismatch Between Investment and Financing

Table 5 shows the test results regarding the impact of the green credit policy on the
problem of maturity mismatch between investment and financing in polluting companies.
When control variables were not added to columns (1) and (2) of the table, the estimated
values of the Treated × A f ter DID crossover term coefficients were all negative after the full
sample and PSM sample processing and significant (−0.0281, t = −2.11; −0.0346; t = −2.27).
When control variables were added to columns (3) and (4), the DID crossover term coeffi-
cients of treated × a f ter were also negative after full sample and PSM sample processing, as
well as significant (−0.0343, t = −3.59; −0.0262, t = −2.41), indicating that the green credit
policy has significantly alleviated the problem of maturity mismatch between investment
and financing in polluting companies, therefore verifying the research hypothesis.

Table 5. The impact of the green credit policy on the problem of maturity mismatch between investment and financing in
polluting companies.

Mmif
DID PSM-DID DID PSM-DID

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

Treated 0.0062
(0.10)

−0.0010
(−0.02)

−0.0147
(−0.36)

−0.0007
(−0.02)

After −0.0504 ***
(−3.89)

−0.0329 **
(−2.15)

0.0077
(0.79)

−0.00009
(−0.01)

Treated×After −0.0281 **
(−2.11)

−0.0346 **
(−2.27)

−0.0343 ***
(−3.59)

−0.0262 **
(−2.41)

Lev 0.1024 ***
(5.60)

0.0989 ***
(5.36)

Size 0.0021
(0.87)

0.0030
(1.24)

Gts −0.5153 ***
(−27.81)

−0.5038 ***
(−21.09)

Roa −0.4068 ***
(−5.62)

−0.3686 ***
(−5.23)

Fer −0.0002
(−0.97)

−0.0002
(−1.03)

Block −0.00004
(−0.31)

0.00006
(0.42)

Dz 0.0147 **
(2.88)

0.0151 **
(2.52)

Grow −0.1551 ***
(−11.26)

−0.1571 ***
(−8.34)

Cfo −0.3923 ***
(−13.32)

−0.3615 ***
(−10.09)

State −0.0436 ***
(−9.20)

−0.0424 ***
(−7.77)

Control Year Industry Year Industry Year Industry Year
Industry

_Cons −0.1615 ***
(−4.64)

−0.1538 **
(−3.30)

−0.0661
(−1.31)

−0.1089 **
(−2.04)

N 14,045 9402 14,045 9402
Adj.R2 0.0376 0.0378 0.5281 0.5178

Note: The values in parentheses are t-values; ***, ** and * indicate significance at levels of 0.01, 0.05 and 0.1, respectively.

4.2. Robustness Test

To test the robustness of the PSM-DID estimation, we adopted a counterfactual method
as the results obtained may be caused by other events before the issuance of the guidelines.
Using a placebo test with 2007–2012 as the sample interval, 2009 was selected as the time
when the virtual policy occurred. The results are presented in columns (1) and (2) of
Table 6 and the Treated × A f ter coefficients were insignificant (−0.0214, t = −1.57; −0.0238,
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t = −1.62). Therefore, the virtual policy impact did not influence the maturity mismatch
between investment and financing in polluting companies. In other words, before the
guidelines were issued in 2012, the extent of the maturity mismatch between investment
and financing in the experimental group and the control group companies presents a
common time trend, indicating that it is ideal to select the 2012 guidelines as a quasi-
natural experimental environment, and also verifies the reliability of the DID estimation
results in Table 5.

Table 6. Robustness test.

Mmif

With 2009 as the
Policy Demarcation

Point (DID)

With 2009 as the Policy
Demarcation Point

(PSM-DID)

Add M2, GDP Growth
Rate Control

Variables (DID)

Add M2, GDP Growth
Rate Control Variables

(PSM-DID)

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

Treated −0.0373
(−1.10)

−0.0252
(−0.51)

−0.0163
(−0.40)

−0.0033
(−0.08)

After −0.0007
(−0.07)

0.0011
(0.08)

−0.0723
(−1.32)

−0.0746
(−1.17)

Treated × After −0.0214
(−1.57)

−0.0238
(−1.62)

−0.0327 **
(−3.43)

−0.0239 **
(−2.20)

Lev −0.0589
(−2.15)

−0.0317
(−1.05)

0.1008 ***
(5.51)

0.0970 ***
(5.26)

Size 0.0273 ***
(7.08)

0.0255 ***
(5.92)

0.0024
(1.00)

0.0034
(1.43)

Gts −0.4964 ***
(−16.53)

−0.4748 ***
(−13.25)

−0.5159 ***
(−27.87)

−0.5048 ***
(−21.29)

Roa −0.9945 ***
(−9.31)

−0.9662 ***
(−7.85)

−0.4105 ***
(−5.67)

−0.3744 ***
(−5.32)

Fer −0.0007 *
(−1.85)

−0.0004
(−0.90)

−0.0002
(−0.97)

−0.0002
(−1.03)

Block −0.0002
(−1.10)

0.00007
(0.34)

−0.00003
(−0.23)

0.00007
(0.53)

Dz −0.0007
(−0.09)

0.0039
(0.38)

0.0147 **
(2.88)

0.0152 **
(2.55)

Grow −0.1585 ***
(−10.42)

−0.1717 ***
(−9.00)

−0.1553 ***
(−11.27)

−0.1572 ***
(−8.36)

Cfo −0.3557 ***
(−8.32)

−0.3546 ***
(−7.04)

−0.3930 ***
(−13.34)

−0.3625 ***
(−10.12)

State −0.0328 ***
(−4.52)

−0.0406 ***
(−4.97)

−0.0441 ***
(−9.30)

−0.0433 ***
(−7.94)

Meu −0.4906
(−1.39)

−0.4562
(−1.11)

Gdpu 0.1655 **
(2.51)

0.2308 **
(2.99)

Control Year Industry Year Industry Year Industry Year Industry

_cons −0.4464 ***
(−5.71)

−0.4533 ***
(−4.79)

0.0484
(0.43)

−0.0115
(−0.09)

N 9089 6692 14,045 9402
Adj.R2 0.4530 0.4494 0.5284 0.5184

Note: The values in parentheses are t-values; ***, ** and * indicate significance at levels of 0.01, 0.05 and 0.1, respectively.

Similarly, after the 2008 financial crisis, China launched a series of economic stimulus
policies, such as the “Four Trillion” economic stimulus plan, and down-regulation of
deposit and loan interest rates. To consider the potential impact of macroeconomic factors
on the maturity mismatch between investment and financing in polluting companies, by
referring to Su and Lian [19], we added broad money supply (M2), growth rate (Meu) and
GDP growth rate (Gdpu) as control variables. The results in columns (3) and (4) of Table 6
are still consistent with Table 5 (−0.0327, t = −3.43; −0.0239, t = −2.20).
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5. Impact Mechanism Research

The empirical test results show that the green credit policy has significantly curbed
the problem of maturity mismatch between investment and financing in polluting com-
panies. According to our analysis of the causes of corporate maturity mismatch between
investment and financing, the implementation principles of the green credit policy and
the investment decisions of polluting companies, the green credit policy may help alle-
viate the problem of maturity mismatch between investment and financing in polluting
companies by instructing such companies to reduce the original production scale and
shift to environmental protection investment. This enables banks to reduce the release of
short-term loans.

5.1. The Influence Path of Long-Term Investment

According to our theoretical analysis, to cope with the impact of the green credit
policy on their market prospects, polluting companies reduce the original production scale
and shift to environmental protection investment, thus achieving green transformation
and upgrading. Therefore, their long-term investment has not significantly increased
or decreased due to the green credit policy. To test the above analysis, formula (2) was
constructed as follows:

Live = β0 + β1Treated + β2 A f ter + β3Treated × A f ter + ∑ β jControl + ε (2)

where Live represents long-term investment, which is measured by the increase in the
purchase and construction of fixed assets and is standardised by total assets. The regression
results are shown in Table 7.

From Table 7, it can be seen that the Treated × After DID crossover term coefficients of
the full sample and the PSM sample without control variables are not significantly negative
(−0.0014, t = −0.78; −0.0030, t = −1.48); the Treated × After DID crossover term coefficients
of the full sample and the PSM sample with control variables are also not significantly
negative (−0.0013, t = −0.80; −0.0021, t = −1.08). This verifies our assumption that after
the implementation of the green credit policy, polluting companies reduced the original
production scale while increasing environmental protection investment, thereby alleviating
the maturity mismatch between investment and financing.

5.2. The Influence Path of Short-Term Loans

In our theoretical analysis, after the implementation of the green credit policy, banks
strengthen their green credit review and reduce the supply of short-term loans for polluting
companies, which in turn alleviates the problem of maturity mismatch between investment
and financing in such companies. To test the above analysis, formula (3) was constructed
as follows:

Sdebt = β0 + β1Treated + β2 A f ter + β3Treated × A f ter + β4Linv + ∑ β jControl + ε (3)

where Sdebt stands for short-term loans, which is measured by the increase in short-
term loans and standardised through total assets. To eliminate the impact of corporate
investment on short-term financing, we controlled the long-term investment (Live) of the
year. The regression results are shown in Table 8.
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Table 7. The influence path of long-term investment.

Live
DID PSM-DID DID PSM-DID

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

Treated 0.0049
(0.26)

0.0059
(0.27)

−0.0021
(−0.12)

−0.0066
(−0.34)

After 0.0075 ***
(4.21)

0.0105 ***
(4.69)

0.0075 ***
(4.27)

0.0095 ***
(4.30)

Treated × After −0.0014
(−0.78)

−0.0030
(−1.48)

−0.0013
(−0.80)

−0.0021
(−1.08)

Lev 0.0035
(1.65)

0.0065 **
(2.43)

Size −0.0016 ***
(−4.69)

−0.0019 ***
(−4.71)

Gts 0.0135 ***
(10.66)

0.0139 ***
(8.71)

Roa 0.0441
(5.03)

0.0452 ***
(4.26)

Fer −0.00002
(−0.93)

3.3342
(0.09)

Block 0.00001
(0.85)

8.3713
(0.30)

Dz 0.0015 *
(1.73)

0.0024 *
(2.17)

Grow 0.0002
(0.30)

−0.0001
(−0.15)

Cfo 0.0645 ***
(23.67)

0.0710 ***
(20.49)

State 0.0017 **
(2.27)

0.0022 **
(2.37)

Control Year Industry Year Industry Year Industry Year
Industry

_cons −0.0040
(−0.22)

−0.0064
(−0.31)

0.0210
(1.16)

0.0298
(1.45)

N 13,756 9316 13,756 9316
Adj.R2 0.0305 0.0359 0.1328 0.1442

Note: The values in parentheses are t-values; ***, ** and * indicate significance at levels of 0.01, 0.05 and
0.1, respectively.

Table 8. The influence path of short-term loans.

Sdebt
DID PSM-DID DID PSM-DID

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

Treated −0.0098
(−0.38)

−0.0046
(−0.12)

0.0020
(0.08)

0.0064
(0.16)

After 0.0074 **
(2.69)

0.0073 **
(2.13)

0.0014
(0.51)

0.0023
(0.67)

Treated × After −0.0052 **
(−1.98)

−0.0056 *
(−1.92)

−0.0037
(−1.48)

−0.0047 *
(−1.96)

Lev 0.0324
(8.51)

0.0328
(7.09)

Size 0.0022
(4.01)

0.0021 **
(3.17)

Gts 0.0436 ***
(18.01)

0.0499 ***
(15.15)

Roa −0.0458 **
(−2.94)

−0.0572 **
(−3.03)

Fer −0.00007 **
(−2.11)

−0.00004
(−0.93)
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Table 8. Cont.

Sdebt
DID PSM-DID DID PSM-DID

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

Block 0.0001
(4.00)

0.0001 ***
(4.29)

Dz 0.0027 **
(2.21)

0.0014
(0.90)

Grow 0.0107 ***
(7.52)

0.0109 ***
(5.71)

Cfo −0.0239 ***
(−5.74)

−0.0246
(−4.58)

State −0.0055 ***
(−4.56)

−0.0063
(−4.33)

Linv 0.0972 ***
(7.19)

0.0869 ***
(5.14)

Control Year Industry Year Industry Year Industry Year,
Industry

_cons −0.0053
(−0.21)

−0.0109
(−0.28)

−0.0895 **
(−3.35)

−0.0946 **
(−2.22)

N 13741 9280 13741 9280
Adj.R2 0.0186 0.0235 0.1088 0.1169

Note: The values in parentheses are t-values; ***, ** and * indicate significance at levels of 0.01, 0.05 and
0.1, respectively.

From Table 8, the Treated × After DID crossover term coefficients of the full sample
and PSM sample without control variables were significantly negative (−0.0052, t = −1.98;
−0.0056, t = −1.92). Although the Treated × After DID crossover term coefficients of the
full sample were not significantly negative, those of the PSM sample were also signif-
icantly negative (−0.0037, t = −1.48; −0.0047, t = −1.96). This is also consistent with
our assumption.

6. Further Analysis
6.1. Banks’ Response to Corporate Accommodation to Green Transformation

The green credit policy adjusts the overall supply of funds on the market and provides
financial support for projects that advocate a circular economy, environmental protection
and energy conservation and emission reduction [46]. According to the theory of social
reputation management, valuing reputation and actively practising environmental respon-
sibilities can enhance the competitiveness of banks [20]. Green credit is a reflection of banks’
fulfilment of environmental responsibilities in the course of business operations [47]. By
providing credit support to polluting companies that accommodate themselves to the green
credit policy and encouraging the green transformation and development of polluting
companies, it is possible to positively promote banks’ social reputation. Therefore, in the
context of China’s financial repression, after the implementation of the green credit policy,
if polluting companies adjust themselves to the policy, it will be easier for them to ac-
quire short-term loans, thereby weakening the mitigation effect on the maturity mismatch
between investment and financing behaviour.

To test this possibility, we divided the samples of polluting companies into two
groups based on whether they made environmental protection investments: one group
with environmental protection investments and another group without environmental
protection investments. A regression analysis was conducted, respectively, with regression
results shown in Table 9. When testing the sample group with environmental protection
investment, we found that the Treated × After DID crossover term coefficients of the full
sample and PSM sample were not significantly positive (0.0216, t = 1.32; 0.0150, t = 0.82),
indicating that banks tend to increase short-term loans for polluting companies with
environmental protection investment, which weakens the mitigation effect on the maturity
mismatch between investment and financing behaviour. We then tested the sample group
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without environmental protection investment. Although the Treated × After DID crossover
term coefficients of the full sample were not significantly negative, those of the PSM sample
were also significantly negative (−0.0130, t = −1.62; −0.0251, t = −1.99), indicating that after
the implementation of the green credit policy, polluting companies without environmental
protection investment acquire fewer short-term loans, thereby alleviating the maturity
mismatch between investment and financing.

Table 9. The influence path of environmental protection investment.

Sdebt

With Environmental
Protection Investment

Without Environmental
Protection Investment

DID PSM-DID DID PSM-DID

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

Treated −0.0060
(−0.20)

−0.0106
(−0.33)

−0.0049
(−0.27)

0.0055
(0.22)

After −0.0263
(−1.49)

0.0202
(−1.03)

−0.0033
(−0.40)

0.0041
(0.42)

Treated × After 0.0216
(1.32)

0.0150
(0.82)

−0.0130
(−1.62)

−0.0251 **
(−1.99)

Lev 0.0429 **
(2.34)

0.0432 **
(2.29)

−0.0369
(−0.89)

−0.0712
(−1.22)

Size 0.0074 **
(2.73)

0.0072 **
(2.65)

0.0125 **
(2.53)

0.0148 **
(2.25)

Gts 0.0875 ***
(7.57)

0.0911 ***
(7.49)

0.0585 ***
(7.02)

0.0577 ***
(4.43)

Roa −0.0732
(−0.89)

−0.0697
(−0.81)

−0.2086
(−1.33)

−0.2440
(−1.14)

Fer −0.0025
(−1.48)

−0.0026
(−1.46)

−0.0001
(−0.51)

0.00004
(0.10)

Block 0.00008
(0.76)

0.00007
(0.69)

0.00008
(0.73)

−0.00003
(−0.20)

Dz 0.0012
(0.22)

0.0006
(0.12)

−0.0067
(−0.96)

−0.0097
(−0.98)

Grow 0.0400 ***
(6.36)

0.0393 ***
(5.95)

0.0207 ***
(4.70)

0.0263 ***
(4.01)

Cfo −0.0362 *
(−1.66)

−0.0368
(−1.63)

−0.0138
(−1.08)

0.0015
(0.09)

State −0.0067
(−1.54)

−0.0062
(−1.42)

−0.0039
(−1.11)

0.0005
(0.13)

Live 0.0398
(0.50)

0.0199
(0.24)

0.1869 **
(3.08)

0.1500 **
(2.71)

Control Year,
Industry Year, Industry Year,

Industry
Year,

Industry

_cons −0.1720 **
(−2.96)

−0.1623 **
(−2.74)

−0.2783 **
(−3.27)

−0.3174 **
(−2.84)

N 2000 1951 9356 6455
Adj.R2 0.1563 0.1607 0.0559 0.0601

Note: The values in parentheses are t-values; ***, ** and * indicate significance at levels of 0.01, 0.05 and
0.1, respectively.

6.2. The Green Credit Policy and Maturity Mismatch Between Investment and Financing:
Heterogeneity Analysis of the Nature of Property Rights

In the Chinese system, state-owned and non-state-owned companies have natural
differences in their relationship with the government. The strategy of companies regarding
the implementation of the green credit policy will show differences due to the differ-
ent nature of their property rights. On the one hand, because state-owned companies
undertake more national policy-oriented tasks, they play an important role in guiding
the green transformation and upgrading of the entire industry. Therefore, in the context
of the implementation of the green credit policy, banking financial institutions will pay
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more attention to the credit management of state-owned polluting companies. Moreover,
considering that state-owned companies act as local pillar companies, to achieve faster
green transformation and upgrading of state-owned polluting companies, banks may
be more willing to issue long-term credit funds to state-owned companies [48], thereby
alleviating the maturity mismatch between investment and financing. On the other hand,
compared with state-owned polluting companies, non-state-owned polluting companies
may have weak execution power when implementing the green credit policy, owing to
the long cycle of green transformation and uncertainty of future earnings, and they may
not reduce investment in original fixed assets. Moreover, because of the huge market
share of non-state-owned companies, banks will relax the short-term loan management of
non-state-owned polluting companies in pursuit of their interests [49]. According to the
above analysis, the role of green credit in curbing maturity mismatch between investment
and financing will produce different impacts on companies with different property rights.

We divided the full sample and PSM sample into state-owned and non-state-owned
companies according to the nature of property rights (State), with test results shown in
Table 10. In the group test of state-owned companies, the Treated×After DID crossover
item coefficients of the full sample and PSM sample were significantly negative (−0.0374,
t = −3.30; −0.0326, t = −2.53), whereas for non-state-owned companies, the Treated × After
DID crossover term coefficients of the full sample and PSM sample were negative but
insignificant (−0.0231, t = −1.49; −0.0136, t = −0.78), indicating that the green credit policy
mainly curbs the maturity mismatch between investment and financing in state-owned
polluting companies.

Table 10. The impact of green credit on polluting companies with different property rights.

Mmif
State-Owned Company Non-State-Owned Company

DID PSM-DID DID PSM-DID

Treated 0.0353
(0.69)

0.0411
(0.67)

−0.0668
(−1.16)

−0.0401
(−0.64)

After −0.0083
(−0.65)

−0.0120
(−0.83)

0.0443 **
(2.77)

0.0342
(1.70)

Treated × After −0.0374 **
(−3.30)

−0.0326 **
(−2.53)

−0.0231
(−1.49)

−0.0136
(−0.78)

Lev 0.0511 ***
(2.21)

0.0396
(1.50)

0.1700 ***
(6.02)

0.1723 ***
(6.56)

Size 0.0073 **
(2.42)

0.0081 **
(2.63)

−0.0039
(−0.87)

−0.0037
(−0.88)

Gts −0.2960 ***
(−7.39)

−0.2445 ***
(−5.11)

−0.5976 ***
(−28.37)

−0.6133 ***
(−22.72)

Roa −0.5199 ***
(−4.80)

−0.4954 ***
(−4.74)

−0.4255 ***
(−4.30)

−0.4083 ***
(−4.26)

Fer −0.0003
(−0.90)

−0.0002
(−0.05)

−0.00009
(−0.30)

−0.0002
(−0.80)

Block −0.0011 ***
(−5.44)

−0.0012 ***
(−5.40)

0.0009 ***
(4.65)

0.0012 ***
(6.29)

Dz −0.0152
(−1.49)

0.0004
(0.04)

0.0192 **
(3.25)

0.0145 **
(2.08)

Grow −0.2043 ***
(−9.92)

−0.2274 ***
(−8.03)

−0.1233 ***
(−6.79)

−0.1012 ***
(−4.23)

Cfo −0.4184 ***
(−8.17)

−0.4262 ***
(−6.59)

−0.3638 ***
(−9.98)

−0.3070 ***
(−7.42)

Control Year, Industry Year, Industry Year,
Industry

Year,
Industry

_cons −0.1263 **
(−2.05)

−0.1421 **
(−2.02)

−0.0521
(−0.57)

−0.1022
(−1.10)

N 6206 4363 7839 5039
Adj.R2 0.4172 0.4177 0.6009 0.6134

Note: The values in parentheses are t-values; ***, ** and * indicate significance at levels of 0.01, 0.05 and
0.1, respectively.
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6.3. The Green Credit Policy and Corporate Maturity Mismatch Between Investment and
Financing: The Influence of the Regional Financial Development Level

For the Chinese market, which is undergoing financial changes, the in-depth develop-
ment of the financial system not only improves market competitiveness and credit resource
allocation efficiency, but also affects the relationship between the green credit policy and
maturity mismatch between investment and financing in polluting companies. Financial
development level is mainly manifested as the development of the banking industry and
financial intermediaries. With the improvement of financial development level, the banking
industry will increase the funds’ supply and improve loan release efficiency for compa-
nies [50–53]. Financial intermediaries’ role as the creator of financial instruments is mainly
to mobilise and pool scattered reserves, to provide financing for large-scale, short-term
investments. Therefore, in areas with relatively high-level financial development, the high-
level allocation of credit resources and developed financial tools facilitate short-term loans
for companies, which will adversely affect the role of the green credit policy in alleviating
the maturity mismatch between investment and financing.

We adopted the “financial industry marketisation” indexes disclosed in the book
China’s Marketization Index Report by Provinces by Wang, Fan and Hu (2018) as substitu-
tion variables to measure the financial development level in the area. According to whether
the “financial industry marketisation” index of the area where the company is located was
greater than and equal to the median or less than the median, the full sample and PSM
sample were divided into companies in areas with high-level financial development and
those in areas with low-level financial development. The results are shown in Table 11.
In the group test oriented to areas with high-level financial development, although the
Treated×After DID crossover term coefficients of the full sample were significantly nega-
tive, those of the PSM sample were insignificantly negative (−0.0239, t = −1.76; −0.0144,
t = −0.96). In the group test oriented to areas with low-level financial development, the
Treated × After DID crossover term coefficients of the full sample and the PSM sample
were significantly negative (−0.0424, t = −3.18; −0.0346, t= −2.24), indicating that the
green credit policy plays a more prominent role in alleviating the maturity mismatch
between investment and financing among polluting companies in areas with low-level
financial development.

Table 11. The impact of green credit on polluting companies in areas with different financial develop-
ment levels.

Mmif
Areas with High-Level
Financial Development

Areas with Low-Level
Financial Development

DID PSM-DID DID PSM-DID

Treated −0.0549 *
(−1.66)

−0.0744 **
(−2.05)

0.0204
(0.34)

0.0722
(1.10)

After 0.0144
(1.06)

0.0003
(0.02)

0.0007
(0.05)

−0.0044
(−0.25)

Treated × After −0.0239 *
(−1.76)

−0.0144
(−0.96)

−0.0424 ***
(−3.18)

−0.0346 **
(−2.24)

Lev 0.1593 ***
(6.49)

0.1508 ***
(5.82)

0.0459*
(1.67)

0.0366
(1.40)

Size −0.0037
(−1.10)

−0.0011
(−0.33)

0.0073 **
(2.02)

0.0068 **
(1.98)

Gts −0.5350 ***
(−21.17)

−0.5261 ***
(−15.81)

−0.5010 ***
(−18.91)

−0.4886 ***
(−14.64)

Roa −0.4488 ***
(−5.02)

−0.4428 ***
(−4.70)

−0.3882 **
(−3.45)

−0.3456 **
(−3.42)

Fer −0.0002
(−0.69)

0.00001
(0.03)

−0.0001
(−0.43)

−0.0004
(−1.26)

Block 0.0003 *
(2.02)

0.0004 **
(2.32)

−0.0005 **
(−2.49)

−0.0003 **
(−1.82)
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Table 11. Cont.

Mmif
Areas with High-Level
Financial Development

Areas with Low-Level
Financial Development

DID PSM-DID DID PSM-DID

Dz 0.0175 **
(2.84)

0.0161 **
(2.24)

0.0068
(0.80)

0.0075
(0.75)

Grow −0.1039 ***
(−5.21)

−0.0899 **
(−3.16)

−0.1915 ***
(−10.48)

−0.1956 ***
(−8.10)

Cfo −0.3503 ***
(−9.52)

−0.2799 ***
(−6.36)

−0.4434 ***
(−9.61)

−0.4412 ***
(−7.84)

State −0.0487 ***
(−7.34)

−0.0532 ***
(−6.93)

−0.0297 ***
(−4.17)

−0.0246 **
(−3.02)

Control Year,
Industry

Year,
Industry

Year,
Industry

Year,
Industry

_cons 0.0317
(0.46)

−0.0088
(−0.13)

−0.1386 *
(−1.90)

−0.1870 **
(−2.45)

N 7314 4815 6731 4587
Adj.R2 0.5313 0.4977 0.5446 0.5577

Note: The values in parentheses are t-values; ***, ** and * indicate significance at levels of 0.01, 0.05 and
0.1, respectively.

7. Conclusions

In recent years, the relationship between green credit policies and the realisation of
sustainable development goals has also become the focus of academic research because
green finance has become a hot topic in the global financial field, with the background
that China continuously advocates the transformation of its economic development mode.
Many studies have also revealed the impact of green credit policies on corporate financial
risks by focusing on the fields of corporate financing and investment, but few studies
have been made on the impact of green credit policies on the financial risks of maturity
mismatch between investment and financing in polluting companies. In the face of the
common maturity mismatch between investment and financing among Chinese enterprises,
this paper constructs a quasi-natural experiment using the 2012 Green Credit Guidelines
as an event to evaluate the impact of the green credit policy on maturity mismatch be-
tween investment and financing in polluting companies employing the propensity score
matching—difference-in-differences (PSM-DID) model. The research conclusions are as
described below.

Our research confirms that the green credit policies have alleviated the problem of
the maturity mismatch between investment and financing in polluting companies and
promoted the green and sustainable development of the industry. This result is in line with
other empirical studies, which have found that the improvement of the appropriate level
of monetary policy can directly inhibit the problem of the maturity mismatch between
investment and financing [29]. This conclusion also enriches the research status of the
relationship between the green credit policy and sustainable development.

Through a mechanism test, our research finds that the main path of green credit
policies to alleviate the problem of maturity mismatch between investment and financing
in polluting companies is to reduce short-term loans. This result is consistent with the
research that the financing constraints of the green credit policy on polluting enterprises are
only reflected in short-term credit loans [5]. This study also enlightens, within the financing
environment of China’s financial repression, that it is difficult for companies to gain long-
term credit support. Although the implementation of green credit policies can alleviate
the maturity mismatch between investment and financing in polluting companies, it is at
the cost of strict control over, or even reduction of the credit supply; hence, companies
are more likely to face the dilemma of “difficult financing–reduced investment–reduced
business performance”. Moreover, our study also finds that polluting enterprises have
increased investment in environmental protection while reducing the original production
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scale. This is in line with the works of Hamamoto [8] and Li [54], who suggested that green
credit policies stimulate the internal motivation of enterprises to reduce emissions and
enable them to actively reduce emissions through technological innovation. The results
of this study also reveal that green credit supply of banks will be based on companies’
green investment behaviour, but for companies participating in green transformation, it
will still be mainly provided via short-term loans. Therefore, although the implementation
of green credit policies helps polluting companies to engage in green transformation for the
sake of bank credit, it will not help to alleviate the problem of maturity mismatch between
investment and financing in such polluting companies.

Our research has also discussed the consistent impact of the green credit policy on the
maturity mismatch between investment and financing arising from the nature of property
rights and the level of regional financial development. The study finds that the green credit
policies have more significant control over the problem of maturity mismatch between
investment and financing for state-owned polluting enterprises. This result is in agreement
with the research conclusion that under the influence of green credit policies, the contraction
of capital investment in state-owned polluting enterprises is more significant [55]. This
study also confirms that the green credit policy will have more significant control over the
problem of maturity mismatch between investment and financing for polluting enterprises
in areas with low level of financial development. This conclusion also reveals that the
implementation effects of green credit policies are heterogeneous; moreover, it enriches the
research status of the green credit policy implementation.

Based on the above research conclusions and insights, we would like to propose
the following recommendations to the government, companies and banks: (1) For the
government, it is necessary to further accelerate the market-oriented reform process of
financial credit, make monetary finance more relevant to the real economy and alleviate
the financing constraints faced by polluting companies in green transformation through
the rational allocation of long-term and short-term loans. Thus, it is essential for the
government to encourage commercial banks and other financial institutions to continu-
ously innovate and optimise green financial products and businesses, and simultaneously
increase the long-term credit supply of banks and promote optimised capital allocation
in order to boost the sustainable development of polluting companies; (2) For banks, in
terms of implementing the green credit review, it is necessary to strengthen cooperation
with environmental protection departments, fully understand the green transformation
performance of polluting companies and increase long-term loans. It is also advisable for
banks to strengthen the green credit management of non-state-owned financial institutions
in areas with high-level financial development, and to reasonably control the credit supply
to such polluting companies; (3) For companies, when affected by the green credit policy,
polluting companies should actively increase environmental protection investment while
reducing the original production scale, and also fully implement green transformation
to better cope with banks’ green reviews and increase banks’ willingness to release long-
term loans. Companies should pay much attention to their maturity mismatch between
investment and financing during the process of green transformation, to strengthen their
independent innovation capabilities, to improve the efficiency of green transformation and
upgrading, to enhance their long-term profitability, to reduce dependence on bank loans
and to actively expand their equity-financing channels to alleviate the financial risk caused
by maturity mismatch between investment and financing.

The impact of green credit policies on the risk of maturity mismatch between invest-
ment and financing in polluting companies has been discussed and studied in this paper,
but there are still some limitations that need to be expanded on and improved. First of
all, our research does not take some aspects into consideration, such as the adjustment
effect of government subsidies and other influencing factors on the risk of maturity mis-
match between investment in polluting companies. Secondly, due to the lack of data about
comprehensive corporate pollution emissions, it cannot be ruled out that there may be
unobserved companies in the control group, but companies with higher pollution levels
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may be affected by the green credit policies. Finally, although there is no obvious gap
between China and other developed countries in terms of policy formulation, there are
still some serious deficiencies in terms of policy enforcement. Due to the inconsistent
goals from the central governments, local governments and banks when implementing
their green credit policies, the game of interests among them may affect the policy effect.
Thus, this article does not study the dynamic policy effects after the implementation of
the green credit policies. In the future, more research on the effect of green credit policies
implementation still needs further improvement of related micro-data mining and other
research methods.
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