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Abstract

Taking the green credit policy in 2012 as a quasi-natural experiment, this paper uses the difference-in-differences method
to explore the impact of green credit policy on enterprises’ financial asset allocation and the moderating effect of govern-
ment subsidy. We find that green credit policy significantly promotes the financial asset allocation of heavy-polluting enter-
prises, which is mainly reflected in short-term liquid financial investment, thus supporting the precautionary motivation of
holding financial assets. The mechanism analysis shows that green credit policy promotes the financial asset allocation of
heavy-polluting enterprises by reducing the scale of debt financing and increasing the financing cost. Government subsidy
can significantly weaken the promoting effect of green credit policy on enterprises’ financial asset allocation, and there is
heterogeneity due to the regional environmental regulation intensity and financial development level. Further analysis shows
that the negative moderating effect of government subsidy on green credit policy and enterprises’ financial asset allocation
significantly promotes the “shifting form virtual to real” of heavy polluting enterprises by reducing financial asset allocation.
This paper discusses the impact of green credit policy on financial asset allocation of heavy-polluting enterprises in China
and further clarifies the significant role of government subsidy in the process, so as to provide suggestions for government
to control the “shifting from real to virtual” of enterprises. The results also provide an important reference for countries,
especially developing countries, to implement green credit policy and government subsidy to achieve sustainable economic
development.
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Introduction development of the real economy (Demir 2009a; Tori and

Onaran 2018), but also cause excessive expansion of the

Recently, under the pressure of downward investment returns
in the real economy and induced by the high return in the
financial sector, it has become more common for Chinese
enterprises to invest in financial assets (Du et al. 2017,
Acharya et al. 2019). This will not only lead to the decline
in fixed asset investment and insufficient impetus for the
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virtual economy and the instability of the financial system
(Barradas and Lagoa 2017; Tori and Onaran 2018; Wang
2019). The 20th National Congress of the Communist Party
of China emphasized that the focus of economic develop-
ment should stick to the real economy. Therefore, China’s
government attaches great importance to the “shifting from
real to virtual” of economy and actively manages it by estab-
lishing relevant institutions (Du et al. 2019).

Since the reform and opening policy, the rapid develop-
ment of China’s economy has been accompanied by the
increasingly prominent problem of environmental pollu-
tion, which has seriously hindered the sustainable develop-
ment of economy (Wang et al. 2020; Lai et al. 2022; zhang
et al. 2022). China’s government has repeatedly stressed to
accelerate low-carbon and environment-friendly develop-
ment so as to promote green transformation of the economy.
Under this context, the Green Credit Guidelines (hereinafter
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referred to as green credit) issued by China Banking Regula-
tory Commission in 2012 has a non-negligible impact on the
realization of green and sustainable economic development
through the allocation of financial resources. Green credit
policy aims to restrict loans to heavily polluting enterprises
and force them to shift to low-carbon and environment-
friendly operations to achieve green transformation (Fan
et al. 2021). Recent studies have found that the green credit
policy in China aggravates the credit constraints of heavy
polluting enterprises by reducing the scale of debt financing
and increasing the financing cost (Su and Lian 2018; Liu
et al. 2019; Xu and Li 2020; Li et al. 2022); it also has an
impact on its business activities and investment behaviors.
Then, under the background that financial investment has
generally become the major investment activities, how does
green credit policy affect the financial asset allocation of
enterprises? This problem deserves attention.

In addition to green credit policy, capital subsidies from
the government also play an increasingly important role
in the green transformation of enterprises and the related
investment behaviors caused by it (Hu and Liu 2019). As an
important fiscal policy instrument of the Chinese govern-
ment, more than 90% of China’s A-share listed companies
receive government subsidies every year (from China Secu-
rities Times), so the role of government subsidy cannot be
underestimated. The green credit policy aims to promote
the green transformation of heavily polluting enterprises.
However, the transformation process has great risks and
uncertainties, and the appropriate financial support from the
government can effectively promote the innovation of enter-
prises and achieve green transformation (Liu et al. 2020),
thus affecting the financial asset allocation of enterprises.
Government subsidy in the process of green transforma-
tion is common around the world, so the role of government
subsidy must be considered when studying the impact of
environmental policies on enterprises (Hu and Liu 2019; liu
et al. 2020). However, the existing research only analyzes
this issue from a single policy perspective, and few stud-
ies have incorporated government subsidy and green credit
policy into a unified framework to discuss their impact on
enterprises. Therefore, this paper focuses on financial asset
allocation of enterprises and analyzes what results arise
when government subsidy and green credit policy act on
the financial asset allocation of enterprises at the same time,
which has important theoretical value and practical signifi-
cance for the better play of policy effect and the “shifting
from virtual to real” of enterprises.

Existing research on the micro-effects of green credit
policy mainly focuses on the enterprises’ physical invest-
ment (Su and Lian 2018; Wang et al. 2020), debt financ-
ing (Su and Lian 2018; Liu et al. 2019; Xu and Li 2020),
and innovative activities (Ling et al. 2020; Hu et al. 2021;
Wang et al. 2022; Li and Dong 2022). The driving factors

of enterprises’ financial asset allocation and the governance
of shifting from real to virtual are mainly carried out from
the aspects of capital profit-seeking caused by the difference
in returns between real investment and financial investment
(Demir 2009a; Tang and Zhang 2019), shareholder value
orientation (Modell and Yang 2018), executives’ background
(Du et al. 2019), and policy uncertainty (Duong et al. 2020;
Huang et al. 2019). With the deepening of research, more
and more scholars have paid attention to the impact of envi-
ronmental regulation policies on enterprises’ financial asset
allocation (Xie et al. 2022; Liu and Liu 2022; zhang et al.
2022). However, most of the literature mainly started from
the perspective of the unilateral environmental regulation,
such as command-type or market-type, and the research con-
clusions failed to reach a consensus. As an environmental
regulation with bilateral characteristics of command-type
and market-type, green credit policy has received little atten-
tion. In addition, the role of the government subsidy has not
been paid attention to, so further exploration is necessary.

Therefore, under the background that China’s economy
is faced with the dual obstacles of shifting from real to
virtual and environmental pollution, how does the imple-
mentation of green credit policy affect the financial asset
allocation of enterprises? What is the role of government
subsidy? Answering these questions not only enriches the
relevant literature on the effects of green credit policy and
government subsidy, but also has important significance for
formulating effective regulation policies and government
support policies from the perspective of policy complement
thus realizing sustainable economic development. The pos-
sible contributions are as follows: First, it further enriches
the micro-economic effect of green credit policy from the
perspective of enterprises’ financial asset allocation. Sec-
ond, based on the perspective of green credit policy, this
paper explains the policy motivation of enterprises’ finan-
cial asset allocation and further expands the research on the
influencing factors of financial asset allocation of enterprise.
Third, based on the perspective of enterprises’ financial asset
allocation, this paper examines the impact of government
subsidy on the micro-effects of green credit policy, which
has important theoretical value and practical significance
for better exerting the policy effect, and promotes the enter-
prises shifting from virtual to real.

Different from the study of Zhang et al. (2022), this paper
is a quasi-natural experiment based on the green credit pol-
icy in 2012. Compared with the green credit policy in 2007,
the green credit policy in 2012 has overcome the shortcom-
ings of previous green credit policies; it is more standardized
and institutionalized (Li et al. 2022). More importantly, gov-
ernment subsidy serves a significant role in the relationship
between green credit policy and financial investment deci-
sions of enterprises, so this paper considers the moderating
effect of government subsidy, which is more in line with
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the realistic situation, and the conclusion is more accurate.
In addition, it is worth noting that most of the previous lit-
erature regards the inhibition of enterprises’ financial asset
allocation as the realization of shifting from virtual to real.
However, the decrease of financial investment does not mean
the net increase of real investment (the real realization of
shifting from virtual to real), and this paper attempts to solve
this problem by constructing an index of shifting from the
virtual to real.

The remainder of this paper proceeds as follows. “Lit-
erature review” introduces the Institutional background
and literature review; “Hypothesis development” proposes
the hypothesis development; “Research design” presents
research samples, measures of the main variables, and model
design; “Empirical results and analysis” reports the results
of the main test, mechanism test, heterogeneity analysis,
robustness test, and the further analysis; “Conclusions and
implications” is the conclusion and policy implications.

Institutional background and literature
review

Institution background

Green credit policy aims to guide enterprises to carry
out green transformation by exerting the role of financial
resources allocation. In 2007, several central government
departments in China jointly issued the “Opinions on Imple-
menting Environmental Protection Policies and Regulations
to Prevent Credit Risks,” marking the green credit policy as
a potential tool for environmental protection, energy conser-
vation, and emission reduction. However, as the first green
credit policy in China, this document lacks specific imple-
mentation rules and cannot guide the banking financial insti-
tutions to carry out the green credit policy. Subsequently, in
2012, the China Banking Regulatory Commission officially
issued the “Green Credit Guidelines” as the new foundation
of the green credit policy in China. In this paper, the green
credit policy of 2012 is used as a quasi-natural experiment,
instead of the green credit policy in 2007. The reason is that
the green credit policy in 2007 was in its infancy, there was
a lack of perfect supporting measures between the environ-
mental protection part and financial institutions, the details
of the policy were not clearly defined, and the implementa-
tion of the policy also lacks of evaluation plans. As a result,
the green credit policy in 2007 has not been effectively
implemented in China (Guo 2014). Compared with the green
credit policy issued in 2007, the green credit policy in 2012
has overcome the shortcomings of previous green credit pol-
icy and is more standardized and institutionalized (Li et al.
2022). It provides specific guidance for financial institutions
on how to implement green credit policy and promote the
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green transformation of enterprises. Specifically, the green
credit policy in 2012 requires financial institutions to incor-
porate environmental risk factors into loan access condi-
tions and restrict loans to heavy-polluting enterprises, thus
leading them to green transformation. This also affects the
financial asset holding of heavy-polluting enterprises. The
incentive measures for environmentally friendly enterprises
are providing them with preferential credit conditions and
high-quality credit resources. At the same time, financial
institutions are also required to strictly examine the use of
credit funds after issuing loans to ensure that credit funds
are invested in green transformation activities.

Literature review
The impact of green credit policy

The existing research mainly discusses the effects of green
credit policy from the macro level and micro level. At the
macro level, scholars have mainly focused on the role of
green credit policy in economic growth, industrial struc-
ture, and green development. The implementation of green
credit policy will strengthen the intensity of environmental
regulation, and strict environmental regulation will reduce
the competitive advantage of pollution-intensive products
and hinder economic growth (Cole et al. 2010; Hering and
Poncet 2014). Some studies have also found that green
credit policy provide capital factors for green investment
through differentiated pricing, thus promoting economic
growth (Soundarrajan and Vivek 2016). As for the research
on the relationship between green credit policy and indus-
trial structure, some scholars have found that green credit
policy mainly affects industrial structure through capital and
financing channels, and the effect varies among regions (Hu
et al. 2020). Xu et al. (2018) also confirmed that green credit
policy has a significant positive impact on the moderniza-
tion of industrial structure. In addition, some scholars have
discussed the impact of green credit policy on the green and
sustainable development of economy. These studies believe
that green credit policy can adjust industrial structure and
promote environmental governance, thus playing an impor-
tant role in promoting green and sustainable development
(Zhang et al. 2021; Wang et al. 2021). Specifically, green
credit policy restrict banks from providing credit to high-
pollution projects and support green projects through incen-
tive policy such as preferential interest rates and re-lending
(Xing et al. 2021), thus guiding the flow of credit resources
from industries with high energy consumption and high pol-
lution to green industries, fundamentally improve environ-
mental quality, and realize the coordinated development of
economy and environment (Tian et al. 2022; Mamun et al.
2022). In addition, green credit policy can not only improve
the local green economy, but also have spatial spillover
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effect, which can promote the development of green econ-
omy in surrounding areas (Lei et al. 2021).

Micro-level research mainly focuses on the impact of
green credit policy on banks and enterprises. From the per-
spective of banks, studies have explored the impact of green
credit policy on banks’ financial performance and operat-
ing costs. In the short term, the implementation of green
credit policy makes banks face the rising marginal costs and
risks as well as lower returns, thus weakening the short-term
financial performance, especially for small- and medium-
sized banks (Yin 2021). However, in the long run, green
credit policy not only shows a positive impact on the future
financial performance of banks, but also helps to control
credit risks and enhance long-term competitive advantages
(Scholtens and Dam 2007). From the perspective of enter-
prises, scholars mainly discussed the impact of green credit
policy on enterprises’ investment and financing as well as
green innovation. Many scholars have confirmed that green
credit policy greatly reduces the debt financing scale and
increases the financing cost of heavily polluting enterprises
by restricting credit support, thus affecting the financing and
investment decisions of heavily polluting enterprises (Su
and Lian 2018; Lemmon and Roberts 2010; Li et al. 2022;
Peng et al. 2021). Zhang et al. (2021) believes that although
green credit policy can promote short-term financing of
heavily polluting enterprises, they have a negative impact
on long-term financing and investment behaviors. The green
innovation of enterprises is often faced with the problems
of large capital demand, long investment cycle, and high
return risk. Therefore, green credit policy will significantly
inhibit the green innovation behavior of heavy-polluting
enterprises through the intensification of credit constraints
(Yang and Zhang 2022; Wen et al. 2021). Some studies hold
the opposite conclusion, that is, the implementation of green
credit policy promotes the green innovation of heavily pol-
luting enterprises by reducing the agency cost and improving
investment efficiency (Wang and Wang 2021). In addition,
green credit policy can change the decision-making behav-
ior of enterprises (Zhang et al. 2021), improve enterprise
performance (Yao et al. 2021), and ultimately promote the
green transformation of enterprises.

Influencing factors of enterprises’ financialization

The influencing factors of enterprises’ financialization
mainly include internal factors and external factors. The
research on internal factors mainly focuses on the reduc-
tion of profit of real investment, shareholder value ori-
entation, and executive background. Scholars have found
that when the gap between real investment and financial
investment returns continues to expand, the profit-seeking
characteristic of capital makes enterprises tend to invest
funds in the financial market with higher profits (Demir

2009b; Tang and Zhang 2019; Krippner 2005). Based on
the shareholder value orientation, the existing research
points out that the modern enterprise governance concept
with the maximization of shareholder value as the busi-
ness goal will enhance the short-term speculation of the
management, thus aggravating the allocation of financial
assets of the enterprise, which will further crowd out the
real investment of the enterprise (Krippner 2005; Milberg
2008; Davis 2014). In addition, the different backgrounds
of senior executives will also affect the financial invest-
ment behavior of enterprises. Du et al. (2019) found that
CEOQO’s financial background has a significant positive
impact on corporate financialization, and the positive
effect of non-bank financial background is stronger. As for
the external influencing factors, scholars have focused on
the impact of economic policy uncertainty on enterprises’
financialization. The study found that the rise of economic
policy uncertainty significantly inhibited the trend of cor-
porate financialization, indicating that the main motivation
of corporate financialization was profit pursuit rather than
precautionary savings (Huang et al. 2019). Duong et al.
(2020) pointed out that when policy uncertainty increases,
enterprises will continuously increase their cash holdings,
which indicates that cash holdings are an important chan-
nel to alleviate the negative impact of policy uncertainty
on enterprises’ real investment activities.

With the deepening of research, more and more scholars
have paid attention to the impact of environmental regula-
tion policies on the financial asset allocation of enterprises.
Cai et al. (2021) found that environmental regulation sig-
nificantly strengthened enterprises’ financialization, and
the strengthening effect was more obvious in enterprises
with high regional environmental regulation pressure and
enterprises with strong pollution. In a quasi-natural experi-
ment based on the New Environmental Protection Law, Xie
et al. (2022) found that this policy significantly promoted
the financialization behavior of enterprises by increasing
their costs, reducing commercial credit financing capac-
ity, and hindering innovation. However, Liu and Liu (2022)
confirmed that the implementation of the new environmen-
tal protection law has a negative impact on financial asset
allocation by increasing enterprises’ environmental invest-
ment. In addition, taking the green credit policy promulgated
in 2007 as a quasi-natural experiment, Zhang et al. (2022)
pointed out that the green credit policy significantly inhib-
ited the financialization of heavily-polluting enterprises,
especially the financialization under speculative motives.
The above studies provide a basis for understanding the
relationship between environmental regulatory policies and
financial asset allocation of enterprises. However, most stud-
ies mainly start from the perspective of command-type envi-
ronmental regulation, and the research conclusions cannot
reach consensus; moreover, the role of government subsidy
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has not been paid attention to. Therefore, this provides a
good research opportunity for the study of this paper.

Hypothesis development

Green credit policy and financial asset allocation
of enterprises

Empirical evidence from China indicates that there may be a
negative correlation between debt and financial asset alloca-
tion (Hu et al. 2017). Therefore, credit restrictions imposed
by green credit policy on heavily polluting enterprises may
prompt them to increase their holdings of financial assets.
This paper discusses this issue based on the precautionary
motive and speculative motive of financial asset alloca-
tion. From the perspective of the precautionary motivation,
enterprises under the credit constraints of green credit policy
will increase the allocation of financial assets to cope with
the possible cash flow risk and financial crisis in the future.
On the one hand, financial assets are more liquid and have
lower adjustment costs than real investment (Gamba and
Triantis 2008; Brown and Petersen 2011; Ding et al. 2021).
Under the credit constraints of green credit policy, heavy-
polluting enterprises will increase their holdings of financial
assets when they realize the possible liquidity risks in the
future. On the other hand, for heavy-polluting enterprises,
the implementation of green credit policy reduces the access
to debt financing and increases the financing cost through
credit restrictions (Su and Lian 2018; Liu et al. 2019; Xu and
Li 2020; Li et al. 2022). At this time, they tend to allocate
more financial assets when facing debt financing difficul-
ties (Duchin et al. 2017). Therefore, the green credit policy
enhances the financial asset holdings of heavily polluting
enterprises by strengthening the precautionary motive.
From the perspective of the speculative motivation, enter-
prises under the credit constraints of green credit policy will
obtain more interest returns by increasing financial asset
allocation. On the one hand, the green credit policy raises
the environmental protection requirements for enterprises’
production and increases the “compliance cost” of produc-
tion, which reduces enterprises’ operating performance and
the return on its real investment (Yao et al. 2021). At this
time, faced with the decrease of real investment returns and
the increase of financing costs, enterprise managers tend to
invest in the financial sector to obtain high returns (Demir
2009a). On the other hand, the process of green transforma-
tion has the characteristics of high investment, high risk, and
long cycle (Huang et al. 2019), which may make enterprises
lose their transformation motivation and invest in the finan-
cial sector to obtain more profits and thus strengthen the
financial speculative motivation under green credit policy.
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In addition, the existing research shows that when facing
the impact of environmental policies, managers are more
inclined to increase the short-term liquid financial assets
to reduce the negative impact on enterprises. Compared
with long-term financial assets such as held-to-maturity
investment and investment real estate, short-term financial
assets such as cash and transactional financial assets have
a strong precautionary reserve function due to their liquid-
ity, while holding long-term financial assets is more for
speculative motives, which will inevitably crowd out real
investment and hinder the development of enterprises in the
long run (Becker and Ivashina 2015; Kliman and Williams
2015; Huang et al. 2019). Therefore, in order to alleviate
the financing constraints and the uncertainty of future cash
flow caused by environmental regulation policies, enterprise
managers will choose to allocate more short-term liquid
financial assets (Bloom et al. 2007; Almeida et al. 2004).
Thus, Hypothesis 1a is proposed.

Hypothesis 1a: Compared with other enterprises, the
implementation of green credit policy promotes the financial
asset allocation of heavily polluting enterprises, especially
the short-term liquid financial asset allocation under precau-
tionary motivation.

However, green credit policy may also inhibit the finan-
cial asset allocation of heavy-polluting enterprises. Firstly,
according to the porter hypothesis, reasonable environmen-
tal regulation can promote the innovation transformation
of enterprises, so as to offset the cost caused by environ-
mental regulation and exert the innovation compensation
effect (Porter and Linde 1995). Green credit policy can also
promote the technological innovation and green transforma-
tion of enterprises (Hu et al. 2021; Tian et al. 2022), thus
decreasing financial asset holding. Secondly, green credit
policy requires financial institutions to provide differenti-
ated loan to enterprises based on their environmental risks.
Preferential credit terms and credit resources are provided
to environmentally friendly enterprises, which motivates the
green transformation of heavy-polluting enterprises. How-
ever, green transformation requires not only green inno-
vation but also the purchase of environmental protection
equipment, which requires a large amount of capital invest-
ment; enterprises have to liquidate and reduce their financial
assets. Finally, there is a substitution relationship between
commercial credit and bank credit (Fisman and Love 2003).
The implementation of green credit policy not only reduces
the debt financing of heavily polluting enterprises, but also
promotes their commercial credit channel financing. Moreo-
ver, in the long run, the “creditors” of commercial credit
will gradually take environmental risks as a consideration,
so enterprise managers will choose to carry out green trans-
formation and reduce their financial asset allocation. Thus,
Hypothesis 1b is proposed.
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Hypothesis 1b: The implementation of green credit policy
inhibits the financial asset allocation of heavily polluting
enterprises.

Mechanism analysis of green credit policy
and enterprises’ financial asset allocation

Green credit policy requires all financial institutions to take
environmental risk information as a condition for provid-
ing loans and restrict the credit of environmental risk enter-
prises. Heavy-polluting enterprises’ debt financing will
be affected accordingly, which may further change their
financial asset allocation. On the one hand, from the per-
spective of supply, green credit policy encourages financial
institutions to raise the credit threshold with environmental
protection, so the debt financing scale of heavily polluting
enterprises will decrease. Green credit policy may also cause
heavy-polluting enterprises to bear greater public pressure
and moral condemnation through the exposure of negative
environmental information, and even face the risk of envi-
ronmental litigation, which will lead to the withdrawal or
refusal of external creditors to provide loans, and further
reduce heavy-polluting enterprises’ debt financing scale (Su
and Lian 2018). On the other hand, green credit policy may
cause heavy-polluting enterprises to face higher operating
risks and reduce their operating performance through financ-
ing restrictions (Yao et al. 2021). Based on modern contract
theory, the principal-agent cost between financial institutions
as creditors and enterprises will rise with the increase of
project risk. In order to compensate creditors for the losses
caused by the possible default risk in the future, heavy-pol-
luting enterprises will pay higher credit costs. Therefore,
green credit policy may aggravate the credit constraints of
heavily polluting enterprises by reducing the scale of debt
financing and increasing financing costs. In order to cope
with the possible cash flow crisis and financial risks in the
future, enterprises will gradually increase the holding of
financial assets, thus stimulating the financial asset alloca-
tion under the precautionary motivation. Based on the above
analysis, hypothesis 2 is proposed.

Hypothesis 2: Green credit policy strengthens the finan-
cial asset allocation of heavily polluting enterprises with
precautionary motivation by reducing the scale of debt
financing and increasing the financing cost.

The moderating effect of government subsidy
on green credit policy and financial asset allocation
of enterprises

As one of the important fiscal policy instruments of the
Chinese government, when enterprises face the financing
constraints generated by green credit policy and change their
holdings of financial assets, government subsidy can provide

capital sources through direct and indirect ways to affect
their financial asset allocation. Therefore, government sub-
sidy has a certain impact on the relationship between green
credit policy and enterprises’ financial asset allocation. First,
the direct capital allocated of government subsidy replaces
the debt financing to provide necessary capital supplement
for enterprises and further weakens the negative impact of
green credit policy on debt financing of heavily polluting
enterprises (Guo et al. 2016). Thus, it reduces the enter-
prises’ holding financial assets for precautionary motives
under the constraints of green credit policy. Second, as a
positive signal, government subsidy can convey informa-
tion about the good operation of enterprises to investors and
enhance the external financing capacity of enterprises (Lach
2002; Kleer 2010; Sung 2019; Chen et al. 2019). Thus, it
weakens the financing constraint effect caused by the green
credit policy on debt financing restrictions of heavily pol-
luting enterprises and alleviates their financing difficul-
ties. Based on the “financing” motivation of financial asset
holding, enterprises will reduce their financial investment
after obtaining government subsidy. Finally, as a means for
local governments to promote investment-driven economic
growth, government subsidy aims to encourage enterprises
to invest in fixed assets and reduce external investment such
as financial assets (Chen et al. 2011). The debt financing
constraint of green credit policy on heavy-polluting enter-
prises increases their willingness to obtain government sub-
sidy, so they increase real investment and reduce financial
investment. Therefore, government subsidy can significantly
weaken the promoting effect of green credit policy on enter-
prises’ financial asset allocation, which also verifies the con-
clusion that government subsidy can alleviate the negative
impact of environmental regulation (Lach 2002; Falk 2006;
Hu and Liu 2019).

However, government subsidy may also strengthen the
promoting effect of green credit policy on enterprises’ finan-
cial asset allocation. On the one hand, government subsidy
has alleviated the financing constraints of heavily polluting
enterprises under the green credit policy, and puts them in
a relatively loose capital environment, which lays a solid
foundation for financial investment (Du et al. 2019). Fac-
ing with the strong market speculation atmosphere in China
and the declining attraction of real investment, the heavily
polluting enterprises are more likely to hold financial asset
for the motive of speculation. On the other hand, China’s
government subsidy has obvious property right and scale
bias. In heavy polluting industries such as steel and cement,
state-owned and large enterprises are in the majority, which
is in line with the allocation bias of government subsidy.
Such subsidy bias will not only weaken the “forcing effect”
of green credit policy on the green transformation of heav-
ily polluting enterprises, but also encourage heavily pollut-
ing enterprises to act as “investment intermediary” out of
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profit-seeking motives and transfer subsidy to other enter-
prises to obtain profits, thus deepening their own financiali-
zation (Du et al. 2017). Therefore, government subsidy will
strengthen the promoting effect of green credit policy on
enterprises’ financial asset allocation. In summary, competi-
tive hypothesis 3 is proposed.

Hypothesis 3a: Government subsidy significantly weak-
ens the promoting effect of green credit policy on enter-
prises’ financial asset allocation.

Hypothesis 3b: Government subsidy significantly
strengthens the promoting effect of green credit policy on
enterprises’ financial asset allocation.

Research design
Sample

A-share listed enterprises of China from 2007 to 2020 are
selected as the initial sample in this paper, to ensure the data
quality, the following processing is carried out: (1) excluding
listed companies in the financial and real estate industries;
(2) excluding firms with financial abnormalities, such as ST,
*ST, and PT; (3) listed companies and samples with miss-
ing data of main variables are deleted. Through the above
processing, total 15,585 observations year-firm are obtained.
The data all comes from CSMRA, in order to avoid the influ-
ence of outliers; all continuous variables are winsorized at
the 1% in each tail.

According to the classification standard of Listed Com-
panies’ Environmental Protection Verification Industry
Classification Management List issued by the Ministry of
Environmental Protection in 2008 and the Guidelines for
Industry Classification of Listed Companies issued by the
China Securities Regulatory Commission in 2012. Listed
companies including coal, oil, and mining industries are
classified as heavily polluting industries (experimental
group), and other industries are classified as non-heavy pol-
lution industries (control group).

Variables
Dependent variables

The dependent variables of this research are enterprises’
financial asset allocation, including total financial asset
allocation (Fin), short-term liquid financial asset allocation
(Fins), and long-term speculative financial asset allocation
(Finl). According to the study of Demir (2009b), financial
assets include monetary funds, trading financial assets,
financial assets available for sale, held-to-maturity invest-
ments, long-term equity investments, investment real estate,
interest receivable, and dividends receivable. Total financial
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asset allocation is the proportion of financial assets in total
assets. Short-term liquid financial asset allocation is the pro-
portion of monetary funds, trading financial assets, interest
receivable, and dividends receivable in total assets. Long-
term speculative financial asset allocation is measured by
the proportion of financial assets available for sale, financial
assets held to maturity, net long-term equity investment, and
net investment real estate in total assets except short-term
financial assets.

Independent variables

The main independent variables in this paper are composed
of two dummy variables: treat and after. Treat is the group-
ing dummy variable, with heavily polluting enterprises tak-
ing 1 and non-heavily polluting enterprises taking 0. After is
the time dummy variable, since the Green Credit Guidelines
were officially promulgated and implemented in 2012, after
is equal to 1 if the sample period is after 2012, and is equal
to 0 otherwise.

Control variables

According to the existing research (Wang et al. 2021; Zhang
et al. 2022), we controls a set of variables that may affect the
financial asset allocation, including firm size (Size), own-
ership nature (Soe), profitability (Roa), financial leverage
(Lev), enterprise growth (Oig), the size of the enterprises’
board (Board), and salary incentive (Salary). In addition,
firm fixed effects (Firm) and year fixed effects (Year) are
controlled, and Table 1 shows the detailed definitions and
descriptive statistics of all variables. The mean value of Fin
is 0.266, the minimum value is 0.03, and the maximum value
is 0.792, indicating that the financial asset allocation level
of different heavily polluting enterprises varies greatly. The
mean value of Fins is 0.208, and the mean value of finl is
0.052, indicating that enterprises hold much more short-term
financial assets than long-term financial assets. The average
value of Treat is 0.399, indicating that about 40% of the sam-
ple enterprises belong to heavy pollution industries, and the
rest are non-heavy pollution enterprises. The mean value of
After is 0.589, indicating that more than 50% of the samples
are in the policy period. In addition, the mean value of Sub
is 0.012, the minimum value is 0, and the maximum value
is 0.115, indicating that the amount of government subsidy
received by different enterprises varies greatly. Other control
variables are consistent with related studies.

Model

Referring to Wen et al. (2021), we construct the following
two-way fixed effects DID model to test the impact of green
credit policy on financial asset allocation:
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Table 1 Variable definitions

Variables Definition

Mean S.D Min Max Obs

Fin The ratio of total financial assets to total assets 0.2659 0.1653 0.0303 0.7923 15,275
Fins The ratio of short-term financial assets to total assets 0.2076 0.1499 0.0134 0.7430 15,274
Finl The ratio of long-term financial assets to total assets 0.0518 0.0821 0 0.5114 15,429
Treat A dummy variable that equals 1 for polluting firms and O for other firms 0.3994 0.4898 0 1 15,585
After A dummy variable that equals 1for the period after the promulgation of the Green 0.5894 0.4920 0 1 15,585
Credit Guidelines in 2012, and 0 otherwise
Sub The ratio of government subsidy to operating income 0.0116 0.0165 0 0.1152 14,855
Size The natural logarithm of total assets 21.7750 1.1283 19.5190 25.5182 15,274
Soe A dummy variable that equals 1 if a firm is ultimately controlled by governments, 0.4442 0.4969 0 1 15,585
and O otherwise
Roa The ratio of net profit to total assets 0.0428 0.0474 -0.1665 0.1976 15,275
Lev Total liabilities to total assets 0.4252 0.2059 0.0428 0.8880 15,274
Oig The growth rate of operating income 0.1601 0.3188 -0.5207 2.6803 15,275
Board The natural logarithm of total members of board directors 2.1786 0.1718 1.7918 2.7081 15,051
Salary The logarithm of total annual salary of directors, supervisors, and senior executives ~ 15.1314 0.7017 13.2200 17.0387 15,275

FIN, = ay + a,Treat;* After, + a,X;, + 0; + A, + €, (D)

where FIN,, is the level of investment in financial assets of
firm 7 in year ¢, including total financial asset allocation,
short-term liquid financial asset allocation, and long-term
speculative financial asset allocation. Treat, is the group-
ing dummy variable, equals 1 for the treatment group, and
0 otherwise. After, is the time dummy variable, equals 1
for years at or after the implementation of the Green Credit
Guidelines, and 0 otherwise. X;, is a group of control vari-
ables. o; is the firm fixed effect, 4, is the year fixed effect, and
€;, 1s the residual term. This paper focuses on the estimated
coefficient of Treat;*After,; when a is significantly positive,
it indicates that green credit policy promotes enterprises’
financial asset allocation.

To examine the transmission mechanism of debt financ-
ing scale and financing cost, according to Baron and Kenny
(1986), the mediating model is established as follows:

FIN,, = a, + B, Treat;*After, + a,X;, + 0, + A, + €, )
Med,, = ay + p,Treat;* After, + a,X;, + 6, + A, + ¢, 3)

FIN,, = ay + p;Treat;* After, + pyMed,, + p,X;, + 0, + A, + €

“
where Med,, is the variable of intermediary mechanism,
including the scale of debt financing (FS) and financing cost
(FC) respectively. The scale of debt financing is the ratio
of the sum of long-term and short-term borrowings to total
assets, and the financing cost is the ratio of interest payable
to total liabilities. The coefficient #; in formula (2) is the
total effect of green credit policy on enterprises’ financial

asset allocation; the coefficient §, in formula (3) is the effect
of green credit policy on enterprises’ debt financing scale
or financing cost, and the coefficient 3, in formula (4) is the
effect of enterprises’ debt financing scale or financing cost
on enterprises’ financial asset allocation. In this paper, the
stepwise regression test coefficient method is adopted. If the
coefficients f;, ,, and 3, in the model are all significant,
then the mediating transmission mechanism exists.

The analysis above indicates that the relationship between
green credit policy and financial investment decisions of
enterprises will also be affected by government subsidy.
Thus, we further test the moderating effect of government
subsidy on green credit policy and financial asset allocation
of enterprises, and add the interaction term of government
subsidy variable (Sub) and Treat™* After on the basis of for-
mula (1), and the model is constructed as follows:

FIN,, = ay + a, Treat,*After, + a,Sub,,

5
+ asTreat;" After,”Sub;, + a,X;, + 0, + A, + € ©)

where Sub;, is the government subsidy, if the main coef-
ficient a5 is negative, it indicates that government subsidy
has a significant negative moderating effect on green credit
policy and enterprises’ financial asset allocation.
Empirical results and analysis

Baseline estimation

Table 2 reports the regression results for the influence of the

green credit policy on financial asset allocation of heavy-
polluting enterprises. When the dependent variables of
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Table 2 Regression results of the green credit policy and enterprises’ financial asset allocation

Variables  Fin Fins Finl

)] (@) 3 @ &) (6)
Treat*After 0.0129** (2.29) 0.0121%* (2.20) 0.0156%** (2.94)  0.0127** (2.44) —0.0033 (—1.34) —0.0024 (-0.99)
Size 0.0196*** (4.00) 0.0259%** (5.62) —0.0087*** (—3.24)
Soe —0.0275%* (= 2.05) —0.0211* (—1.89) —0.0060 (-0.83)
Roa 0.0973%* (2.51) 0.1280%*** (3.47) —0.0307 (- 1.62)
Lev —0.3910%*%* —0.3610%%* —0.0170%* (= 2.15)

(—23.94) (—22.94)

Oig —0.0184*** (—4.98) —0.0112%** (-3.09) —0.00469*** (—3.04)
Board 0.0162 (1.24) 0.0168 (1.32) —0.0029 (-0.41)
Salary —0.0086%* (—2.12) —0.0066* (—1.66) —0.0001 (-0.02)
Constant ~ 0.2790%** (68.93) 0.1290 (1.17) 0.2170%** (62.46) —0.1180 (—1.16) 0.0535%** (21.94) 0.2570%*** (4.12)
Firm yes yes yes yes yes yes
Year yes yes yes yes yes yes
N 15,275 13,567 15,274 13,575 15,429 13,641
R? 0.1233 0.2515 0.1477 0.2608 0.0194 0.0322

T statistic in parentheses

stk

columns (1)—(4) of Table 2 are total financial asset allocation
and short-term liquid financial asset allocation, the regres-
sion coefficients of green credit policy are all significantly
positive. While in columns (5) and (6), when the dependent
variables are long-term speculative financial asset allocation,
the coefficients of green credit policy are not significant,
which indicates that green credit policy has significantly pro-
moted the financial asset allocation of heavy-polluting enter-
prises. Furthermore, the promotion effect is mainly reflected
in short-term liquid financial asset allocation, indicating that
the implementation of green credit policy has prompted
heavy-polluting enterprises to increase their financial asset
holdings under precautionary motivation. The possible rea-
son is that the implementation of green credit policy makes
it more difficult for heavily polluting enterprises to obtain
loans from financial institutions. In addition, compared with
long-term speculative financial assets, short-term financial
assets have stronger liquidity. In order to alleviate the exter-
nal financing constraints and the uncertainty of cash flow
caused by the green credit policy, rational managers will
choose to allocate more short-term liquid financial assets,
which verifies hypothesis 1a in this paper.

Mechanism test

According to the previous analysis, this paper tests the
mechanism of green credit policy affecting the financial
asset allocation of heavily polluting enterprises based on
the debt financing scale and financing cost channels. The
regression results are shown in Table 3. Columns (1)—(3) in
the table are the mechanism test results of the debt financing

@ Springer

, **_* denote statistical significance at the 10%, 5%, and 1% levels, respectively

scale channel, and columns (4)—(6) are the mechanism test
results of the debt financing cost channel. It can be seen
that the coefficient of green credit policy in column (1) is
significantly negative at the level of 1%, and the regression
coefficient in column (4) is positive at the significance level
of 1%, which indicates that green credit policy significantly
reduces the debt financing scale and increases the financing
cost of heavily polluting enterprises. Meanwhile, the coef-
ficients of debt financing scale and financing cost in col-
umns (2), (3), (5), and (6) with green credit policy are all
significant at the level of 1%. It indicates that green credit
policy promotes the financial asset allocation of heavily pol-
luting enterprises by reducing the scale of debt financing and
increasing the financing cost, especially the short-term liquid
financial asset allocation under precautionary motivation.
Hypothesis 2 is verified.

The moderating effect test

Table 4 shows the moderating effect of government subsidy
on green credit policy and financial asset allocation of heav-
ily polluting enterprises. We find that the estimated coeffi-
cients of treat*after are all significantly negative at the 1%
level, which indicates that government subsidy significantly
weakens the promotion effect of green credit policy on the
financial asset allocation of heavily polluting enterprises,
especially the short-term financial asset allocation under
precautionary motivation. That is, government subsidy has
a significant negative moderating effect on green credit pol-
icy and financial asset allocation of heavily polluting enter-
prises. It shows that government subsidy can alleviate the
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Table 3 The mechanism test of green credit policy and enterprises’ financial asset allocation

Variables  FS Fin Fins FC Fin Fins
(D 2 3) C))] ) (©)
Treat*After —0.0127***% (=3.77) 0.0107* (1.93) 0.0108** (2.06) 0.0004**%* (2,51) 0.0110** (2.00)  0.0122%* (2.33)

FS —0.0866%** (—4.06) —0.0997*%* (—4.94)

FC 2.9610%** (5.44) 1.8090*** (3.81)
Controls Yes Yes Yes Yes Yes Yes

Constant —0.2140** (-2.50)  0.1020 (0.92) —0.1380 (- 1.33) —0.0135%** (=5.77) 0.1470 (1.33) —0.1020 (- 0.98)
Firm Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes

N 13,646 13,458 13,464 13,636 13,450 13,460

R? 0.4337 0.2540 0.2660 0.1123 0.2558 0.2620

T statistic in parentheses

EEEY

, #% * denote statistical significance at the 10%, 5%, and 1% levels, respectively

Table 4 The moderating effect of government subsidy on green credit policy and financial asset allocation

Variables Fin Fins

)] @) 3 C))
Treat*After 0.0252%*%* (4.23) 0.0227**%* (3.83) 0.0263*** (4.67) 0.0226*** (4.00)
Sub 0.8810%*%(6.49) 0.6130%** (4.71) 0.8270*** (6.40) 0.6580*** (5.35)
Treat*After*Sub —0.9460%** (—4.77) —0.7100%** (-3.39) —0.8220%** (-4.32) —0.6430%** (—3.28)
Controls no Yes no yes
Constant 0.2730%** (57.67) 0.1240 (1.10) 0.2140%** (52.99) —0.1080 (- 1.04)
Firm Yes Yes Yes Yes
Year Yes Yes Yes Yes
N 14,606 13,051 14,604 13,056
R? 0.1390 0.2643 0.1634 0.2778

T statistic in parentheses

EEEY

financing restrictions of green credit policy on heavily pol-
luting enterprises and reduce their holding of financial assets
for precautionary motives in response to possible liquidity
risks and financial crises in the future. Therefore, hypothesis
3 of this paper is verified.

Heterogeneity analysis
Intensity of environmental regulation

As an environmental regulation with bilateral characteris-
tics of command-type and market-type, the effect of green
credit policy will be affected by the strength of regional
policy implementation and the intensity of environmental
regulation, so the moderating effect of government subsidy
on green credit policy and financial asset allocation of enter-
prises also varies in different areas. Specifically, compared
with enterprises in areas with low environmental regula-
tion intensity, the negative moderating effect of government

, **  denote statistical significance at the 10%, 5%, and 1% levels, respectively

subsidy on green credit policy and enterprises’ financial
asset allocation is more significant in areas with high envi-
ronmental regulation intensity. The reason is that enterprises
located in areas with high environmental regulation inten-
sity will hold financial assets with stronger precautionary
motivation when facing green credit policy, and government
subsidy has a more significant impact on green credit policy
and financial asset allocation.

In order to test the above analysis, the intensity of envi-
ronmental regulation is the proportion of investment in the
treatment of industrial pollution sources in the main business
cost of industrial enterprises above designated size in each
area. And the median of the above indicators is used as the
critical point; the whole sample is divided into the high and
the low environmental regulation area group for regression.
Table 5 presents the results of the group test. In columns
(1) and (3), the coefficients of Treat*After*Sub are signifi-
cantly positive at the 5% level, while in columns (2) and (4),
the coefficients are not significant, which indicates that the
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Table 5 Group test of

X . Variables Fin Fin Fins Fins

environmental regulation . .

intensity (1) High (2) Low (3)High (4) Low
Treat*After 0.0228*** (2.63) 0.0194** (2.39) 0.0204** (2.54) 0.0160** (2.02)
Sub 0.4330** (2.14) 0.5640*** (3.44)  0.4600%* (2.37) 0.5360%** (3.44)
Treat*After*Sub ~ —0.7560%* (=2.46) —0.4700 (—1.57) —=0.5910** (—=2.07) —0.3340 (—1.19)
Controls Yes Yes Yes Yes
Constant 0.0996 (0.73) —0.0332(=0.19) —0.0975 (—0.78) —0.2000 (- 1.12)
Firm Yes Yes Yes Yes
Year Yes Yes Yes Yes
N 6261 6790 6267 6789
R? 0.1927 0.3149 0.2238 0.3823

T statistic in parentheses

, **_* denote statistical significance at the 10%, 5%, and 1% levels, respectively

negative moderating effect of government subsidy on green
credit policy and enterprises’ financial asset allocation is
more significant in areas with high environmental regulation
intensity. It also shows that the difference of environmental
regulation intensity between areas is an important reason for
the different effects of the moderating effect of government
subsidy on green credit policy and enterprises’ financial
asset allocation.

Regional financial development level

The moderating effect of government subsidy on green
credit policy and enterprises’ financial asset allocation may
also be affected by the level of external financing environ-
ment. On the one hand, the higher the level of regional finan-
cial development is, the greater the financing opportunities
that enterprises can obtain, so they are less affected by green
credit policy on their financial asset allocation under pre-
cautionary motives, and the negative impact of government
subsidy on green credit policy and financial asset allocation
is also weak. On the other hand, the spatial agglomeration

of financial institutions brought about by regional financial
development will increase information dissemination and
sharing among financial institutions. Therefore, the nega-
tive environmental risk information of the heavily polluting
enterprises will make them face less financing. In this case,
the credit restriction of green credit policy on heavily pol-
luting enterprises will greatly stimulate their financial asset
allocation under precautionary motivation, and the negative
effect of government subsidy on green credit policy and
financial asset allocation of heavily polluting enterprises
will be more significant.

Based on the above analysis, the ratio of loans of financial
institutions to GDP in each province is selected to measure
the regional financial development (Héricourt and Poncet
2015). And the median of regional financial development
level is used as the critical point, we separate sample into
the following two subgroups: high-level regional financial
development group and low-level regional financial develop-
ment level group. Table 6 presents the results of the group
test. Compared with the group of regions with low level of
financial development in columns (2) and (4), the estimated

Table 6 Group test of Regional

. Variables Fin Fin Fins Fins
financial development level . )
(1) High (2) Low (3) High (4) Low

Treat*After 0.0125 (1.26) 0.0214%* (2.57) 0.00772 (0.83) . 0219%** (2.76)
Sub 0.618*** (3.11) 0.377%* (2.19) 0.740%** (3.95) 0.370%* (2.21)
Treat*After*Sub ~ —0.678%* (—1.97) —0.561%* (-2.14) —0.562%* (—1.66) —0.550%* (—2.34)
Controls Yes Yes Yes Yes
Constant 0.151 (0.88) 0.0887 (0.53) —0.0471 (-0.29) —0.200 (—1.30)
Firm Yes Yes Yes Yes
Year Yes Yes Yes Yes
N 6586 6465 6602 6454
R? 0.2553 0.2418 0.2840 0.2383

T statistic in parentheses

sk
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coefficients of Treat*After*Sub are larger in the group of
regions with high level of financial development in columns
(1) and (3), which indicates that the negative moderating
effect of government subsidy on green credit policy and
enterprises’ financial asset allocation is more significant in
areas with high environmental regulation intensity. It also
shows that the difference in the level of financial develop-
ment between areas is also an important reason for the dif-
ferent effects of the moderating effect of government sub-
sidy on green credit policy and enterprises’ financial asset
allocation.

Robustness test
Parallel trend test

The application premise of the DID model is that the treat-
ment group and the control group need to meet the paral-
lel trend test; we use the event study method for testing.
With 2012 as the bench mark year, the interaction items
with group dummy variable (Treat) in each year before and
after 2012 are introduced into the model, and then we define
as Before3, Before2, Beforel, Current, Afterl, After2, and
After3, respectively. The regression results are shown in col-
umn (1) and (2) of Table 7. The estimated coefficients of
beforel, before2, and before3 in the table are not significant,
indicating that the results satisfy the parallel trend assump-
tion. The coefficient estimates are significantly positive in

Table 7 Robustness test

the last 2 years of 2012, indicating that the green credit pol-
icy does promote the financial asset allocation of heavily
polluting enterprises. The coefficients of 2012 and the year
after 2012 are not significant; the reason is that after the
implementation of the green credit policy, it is a long pro-
cess for banks to formulate and implement the differentiated
credit policy and then affect the financial asset allocation
of enterprises. Therefore, there is a certain lag in the effect
of the policy, which is shown in this study as a significant
impact from the last 2 years after the implementation of the
policy.

In addition, Fig. 1 shows the estimated coefficients of the
regression results in Table 7 at the 95% confidence level. The
regression coefficients of berore3, before2, and beforel are
not significant (not significantly different from 0), while the
regression coefficients of after2 and after3 are significantly
positive. It proves that the introduction of green credit policy
promotes the financial asset allocation of heavy-polluting
enterprises.

Placebo test

In order to exclude that the main results of this paper may be
affected by other non-observed missing variables, the pla-
cebo test is conducted by randomly selecting the treatment
group. We draw a random sample of 1178 enterprises (equal
to the number of treated enterprises in baseline regression)
as the treatment group and the rest as the control group.

Variables  Parallel trend test PSM-DID Replace the explained variable

Fin Fins Fin Fins Fin Fins Finl

Y] 2 3) G} 5) (6) )]
Treat*After 0.0121** (2.19) 0.0131** (2.50) 0.0118** (2.14) 0.0120** (2.31) —0.0021 (—1.34)
Before3 0.0004 (0.05) 0.0007 (0.10)
Before2 —0.0025 —0.0031

(—0.34) (—0.43)
Beforel 0.0055 (0.79) 0.0021 (0.31)
Current 0.0059 (0.87) 0.0039 (0.60)
Afterl 0.0066 (0.95) 0.0012 (0.19)
After2 0.0185%* (2.53)  0.0179%** (2.64)
After3 0.0207*%** (2.69) 0.0246%** (3.44)
Controls Yes Yes Yes Yes Yes Yes Yes
Constant  0.1220 (1.11) —0.1270 0.1290 (1.17) —0.1340 —0.0811 —0.1230 0.1240 (1.12)
(—=1.25) (- 1.30) (=0.75) (= 1.20)

Firm Yes Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes Yes
N 13,567 13,575 13,563 13,467 13,575 13,571 13,644
R? 0.2522 0.2620 0.2515 0.2640 0.2387 0.2612 0.0561

T statistic in parentheses

EEEY

, ¥*,* denote statistical significance at the 10%, 5%, and 1% levels, respectively
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Fig. 1 Parallel trend test

Based on these “pseudo” treatment and control groups,
we rerun the regressions using model (1) and then repeat
this procedure 1000 times. Figure 2 shows the probability
density distribution of coefficient estimates and the scatter
distribution of corresponding P values. The results show
that after the treatment group is randomly selected, the esti-
mated coefficients of Treat*After are concentrated around 0,
and the vast majority of the estimated values have a large P
value, which indicates that the empirical conclusion of this
paper is not an accidental result.

PSM-DID

In order to mitigate potential selection bias and enhance
the comparability between the treatment group and the

@ Springer

control group. In this paper, propensity score matching
and the combination of difference-difference method are
used for robustness analysis. Specifically, the enterprise
size (Size), ownership nature (Soe), profitability (Roa),
financial leverage (Lev), enterprise growth (Oig), board
structure (Board), and compensation incentive (Salary) are
selected as characteristic variables. The logit model is used
to estimate the probability of each sample being selected
into the treatment group and then match enterprises by
the radius matching method. Table 8 shows the balance
test results of PSM. It can be seen that there is no sig-
nificant difference in the characteristic variables between
the treatment group and the control group after PSM. In
addition, according to the results in columns (3) and (4)
of Table 7, the estimated coefficients of Treat*After are
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still significantly positive, which are consistent with the
main results.

Replace the explained variable

Replacing financial assets with monetary funds, trading
financial assets, financial assets available for sale, held-to-
maturity investments, investment real estate, and dividends
receivable and dividends receivable and re-estimated. The
regression results are shown in columns (5)—(7) of Table 7.
It can be seen that when the dependent variables are over-
all financial asset allocation and short-term liquid financial
asset allocation, the regression coefficient of Treat*After is
significantly positive, which is consistent with the previous
conclusions.

Exclude the influence of other external environments

In order to test whether the promotion effect on enterprises’
financial asset allocation is caused by the green credit policy,
rather than the impact of other external environments. We
consider the possible impact of the introduction of the New
Environmental Protection Law in 2015, the financial crisis

03 02 01 01 02 03
Coefficients in 2008, the pilot policy of carbon trading market in 2011,
| kdensity of estimates _© p value and green finance reform and innovation pilot zones respec-
tively. First, for the possible impact of the New Environmen-
Fig.2 Placebo test tal Protection Law issued in 20135, the time dummy variable
is defined: for the year is 2015 and later is 1, otherwise it is
0, and it is added to the model for regression as an interac-
tion term after multiplying with the group dummy variable.
Second, in order to exclude the possible impact of the 2008
global financial crisis on enterprises’ financial asset holding,
the samples of 2008 are excluded for estimation. Third, in
2011, the National Development and Reform Commission
Table 8 Balance test of PSM Variables Mean Bias T test
Treatment Control Bias Reduction rate T test P>l
Size Before matching 21.907 21.71 17.9 10.26 0.000
After matching 21.905 21.884 2.0 89.1 0.98 0.326
Soe Before matching 0.48804 0.42501 12.7 7.24 0.000
After matching 0.48766 0.47995 1.6 87.8 0.80 0.423
Roa Before matching 0.04111 0.04586 -10.2 -5.89 0.000
After matching 0.04113 0.04245 -2.8 72.3 —-1.47 0.142
Lev Before matching 0.43438 0.41593 9.1 5.20 0.000
After matching 0.43412 0.4294 2.3 74.4 1.21 0.226
Oig Before matching 0.14288 0.17644 -10.8 —6.10 0.000
After matching 0.14304 0.14322 -0.1 99.5 —0.03 0.974
Board Before matching 2.1955 2.1666 17.1 9.75 0.000
After matching 2.1951 2.1936 0.9 94.7 0.47 0.642
Salary Before matching 15.092 15.201 -16.0 -9.18 0.000
After matching 15.093 15.11 -25 84.2 -1.30 0.192
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launched carbon emission trading pilot programs in Bei-
jing, Tianjin, Shanghai, Chongqing, Hubei, Guangdong,
and Shenzhen. In order to exclude the possible influence
of this factor on the results, we re-run the regression using
the sample excluding the pilot provinces and cities. Finally,
we further exclude the possible impact of green finance
reform and innovation pilot zones on financial asset alloca-
tion of enterprises. The five provinces of Zhejiang, Jiangxi,
Guangdong, Guizhou, and Xinjiang, which have established
green finance reform and innovation pilot zones, are used
as the treatment group, and the other provinces are taken
as the control group. The establishment time of the Green
Finance Reform and Innovation Pilot Zone is 2017, so the
value of 2017 and subsequent years is 1, and the value of
the years before 2017 is 0. Then, the interaction term of the
group dummy variable and the time dummy variable men-
tioned above are added into the model as a control variable
for regression. Table 9 shows the regression results for the
first three external environments, and the columns (1) to
(2) of Table 10 show the regression results after excluding
the possible impact of green finance reform and innovation
pilot zones on enterprises’ financial asset allocation. It can

Table 9 Robustness test

be seen that the estimated coefficient of Treat*After is still
significantly positive, indicating that after controlling other
external environmental factors, green credit policy still sig-
nificantly promotes the financial asset allocation of heavily
polluting enterprises.

Change industry definition standards

The industry definition standards of the experimental group
and the control group are further changed for regression.
According to the Green Credit Guidelines issued in 2012,
the former China Banking Regulatory Commission (CBRC)
defined the types of environmental and social risks in the
Key Evaluation Indicators for the Implementation of Green
Credit Policy. Referring to the research of Wang and Wang
(2021), this paper identifies whether listed enterprises are
heavy pollution industries according to the industries of
enterprises with environmental and social risks of class A
and class B. Specifically, the industries of class A enter-
prises belong to nine industries, including nuclear power
generation, hydropower generation, coal mining, and wash-
ing industry. The industries of class B enterprises include

Variables Exclude 2015 New Environmental Protec- Exclude 2008 financial crisis Exclude 2011 Carbon trading pilot
tion Law
Fin Fins Fin Fins Fin Fins
(1 @) (3) ) (5) (6)
Treat*After 0.0098* (1.83) 0.0086* (1.70) 0.0124%* (2.22) 0.0133%** (2.50) 0.0113* (1.74) 0.0112%* (1.81)
Controls Yes Yes Yes Yes Yes Yes
Constant —0.1270 (— 1.24) —0.1870* (- 1.65) 0.1140 (1.01) —0.0919 (- 0.85) 0.0008 (0.01) —0.1780 (—1.47)
Firm Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
N 13,567 13,576 12,672 12,673 8839 8841
R? 0.2518 0.2616 0.2640 0.2727 0.2417 0.2440

T statistic in parentheses

, #*_* denote statistical significance at the 10%, 5%, and 1% levels, respectively

Table 10 Robustness test

Variables Exclude green finance reform and innovation ~ Change the industry definition standard
pilot zones
Fin Fins Fin Fins
)] @) 3 (C))
Treat*After 0.011** (1.98) 0.012** (2.33) 0.012** (2.19) 0.013** (2.43)
Controls Yes Yes Yes Yes
Constant 0.135 (1.23) -0.112 (- 1.10) 0.129 (1.17) —0.118 (—1.16)
Firm Yes Yes Yes Yes
Year Yes Yes Yes Yes
N 13,567 13,575 13,567 13,575
R’ 0.251 0.261 0.252 0.261
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25 industries such as cotton printing and dyeing finishing,
wool dyeing and finishing, hemp dyeing, and finishing. If the
listed enterprises belong to the above industries, then iden-
tify it as a heavy pollution industry; otherwise, it is identified
as a non-heavy pollution industry. The regression results are
shown in columns (3) to (4) of Table 10. It can be seen that
the relationship between green credit policy and financial
asset allocation of enterprises is still robust after changing
the industry definition standard.

Further analysis

The above empirical results demonstrate that the green credit
policy promotes the financial asset allocation of heavily pol-
luting enterprises, especially the holding of short-term liquid
financial assets under precautionary motivation. Then, how
does the increase of financial investment affect the “shifting
from virtual to real” of heavy-polluting enterprises? And
what is the role of government subsidy? In order to verify
these questions, we refer to the research of Baron and Kenny
(1986) for further testing. It is worth noting that most of
the previous literature regards the inhibition of enterprises’
financial asset allocation as the realization of “shifting from
virtual to real.” However, the reduction of financial invest-
ment does not mean the real realization of shifting from vir-
tual to real (net increase of real investment), which depends
on the difference value between real investment and financial
investment. Therefore, it is particularly important to further
explore the green credit policy for enterprises to reverse the
situation of shifting from real to virtual and truly realize the
shifting from virtual to real.

We construct the index of enterprise shifting from virtual
to real (VTR) and defined it as follows: if the real investment
rate of the enterprise in the current year increases and the
financial investment rate decreases (real increase and virtual

Table 11 The effect on enterprises’ shifting from virtual to real

decrease) compared with the previous year, VTR is the sum
of the absolute value of the increase in the real investment
rate and the absolute value of the decrease in the financial
investment rate. If the real investment rate of the enterprise
in the current year decreases and the financial investment
rate increases (real decrease and virtual increase) compared
with the previous year, then VTR is expressed as the sum
of the absolute value of the decrease in the real investment
rate and the absolute value of the increase in the financial
investment rate with a negative sign. The real investment
rate of enterprises is the proportion of the net amount of
fixed assets, construction in progress, engineering materi-
als, productive biological assets, oil and gas assets, intan-
gible assets, development expenses, and long-term deferred
expenses to the total assets. VTR includes both positive and
negative values. If the value of VTR is positive, it means
that the enterprise is shifting from virtual to real, and if it
is negative, it means that the enterprise is shifting from real
to virtual. In addition, the larger the absolute value of VIR
is, the greater the degree of shifting from virtual to real (or
shifting from real to virtual). Therefore, if the regression
coefficient between green credit policy and VTR is signifi-
cantly positive, it indicates that green credit policy can pro-
mote enterprises shifting from virtual to real. While it is
significantly negative, it indicates that green credit policy
can inhibit enterprises shifting from virtual to real. In addi-
tion, in order to make the measurement of VTR more concise
and accurate, the definition range in this paper only includes
“real increase and virtual decrease” and “real decrease and
virtual increase.”

Table 11 shows the regression results. The estimated
coefficient of Treat*After in column (1) is not significant,
which indicates that the implementation of green credit
policy does not promote enterprises shifting from virtual
to real. The results in column (4) show that the coefficient

Variables VTR Fin VTR VIR Fin VTR

Y] 2) 3) 4) Q) (6)
Treat*After 0.00960 (0.94) 0.0121** (2.20) 0.0115 (1.13) —0.0039 (—0.35) 0.0227*%%* (3.83) 0.0070 (0.62)
Treat*After*Sub 1.1630** (2.23)  —0.7100%** (—3.39) 0.6540 (1.39)
Fin —0.9110%** (-26.28) —0.8810%** (-25.30)
Sub —0.123 (- 0.41) 0.6130%** (4.71) 0.3590 (1.36)
Controls Yes Yes Yes Yes Yes Yes
Constant 1.252%** (5.30) 0.129 (1.17) 1.156%** (5.14) 1.387#*%* (5.71)  0.124 (1.10) 1.260%** (5.49)
Firm Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes
N 7219 13567 7219 7006 13051 7006
R? 0.0708 0.2515 0.2664 0.0747 0.2643 0.2701

T statistic in parentheses

EEEY

, ¥*,* denote statistical significance at the 10%, 5%, and 1% levels, respectively
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of Treat*After*Sub is significantly positive, indicating that
under the constraint of green credit policy, the implementa-
tion of government subsidy will promote enterprises shift-
ing from virtual to real. The results in column (5) and (6)
show that the coefficient of Treat*After*Sub and financial
asset allocation are both significantly negative at the level
of 1%, which indicates that the negative moderating effect of
government subsidy on green credit policy and enterprises’
financial asset allocation significantly promotes the shifting
from virtual to real of heavy-polluting enterprises by reduc-
ing financial asset allocation. The possible reason is that
the government subsidy weakens the promoting effect of
green credit policy on the financial asset allocation of heavy-
polluting enterprises under the precautionary motive through
direct and indirect financial support and further improves the
real investment, thus promoting the shifting from virtual to
real of heavy-polluting enterprises.

Conclusions and implications

As an important environmental regulation with bilateral char-
acteristics of command-type and market-type, green credit
policy aims to achieve green and sustainable economic devel-
opment through the reallocation of financial resources. After
the implementation of green credit policy in 2012, whether
the financial resources can finally return to the real sector?
Whether the government subsidy can cooperate with the green
credit policy to truly realize the shifting from virtual to real of
enterprises? These are undoubtedly important factors for the
realization of green and sustainable economic development.
Therefore, this paper mainly analyzes the impact of green
credit policy in 2012 on enterprises’ financial asset allocation
and the moderating effect of government subsidy in order to
provide some thoughts for the final realization of low-carbon
and environment-friendly development and achieve green
transformation of economic. The conclusions are as follows:

First, we find that the implementation of China’s Green
credit policy significantly promotes the financial asset allo-
cation of heavy-polluting enterprises, and this promotion
effect is mainly reflected in the short-term liquid financial
asset allocation, thus supporting the precautionary moti-
vation of holding financial assets. Second, the mechanism
analysis shows that green credit policy promotes the finan-
cial asset allocation of heavy-polluting enterprises by reduc-
ing the scale of debt financing and increasing the financing
cost. Third, government subsidy can significantly weaken
the promoting effect of green credit policy on enterprises’
financial asset allocation, and there is heterogeneity due to
the regional environmental regulation intensity and finan-
cial development level. Finally, further analysis shows that
the negative moderating effect of government subsidy on
green credit policy and enterprises’ financial asset allocation

@ Springer

significantly promotes the shifting from virtual to real of
heavy-polluting enterprises by reducing financial asset allo-
cation. Based on the above conclusions, the policy implica-
tions of this paper are as follows:

Firstly, the implementation of green credit policy should
be targeted to avoid “one size fits all.” The results of this
paper confirm that the implementation of green credit policy
will promote the financial asset allocation under the precau-
tionary motivation of heavy-polluting enterprises, which is
not conducive to the real investment and the realization of
policy goals. The main reason is that most of China’s heavily
polluting enterprises are still in the stage of being forced to
accept green credit policy, and they lack the willingness and
motivation to take the initiative in green transformation. On
the one hand, they are limited by the financial constraints of
green transformation. On the other hand, they are faced with
technical difficulties and the uncertainty of the results in the
transformation process. Therefore, the government should
fully consider the financial and technical problems faced
by some enterprises in the process of green transformation,
and take appropriate assistance measures for enterprises
with the willingness to transform but limited ability. At the
same time, environmental policy regulatory tools should be
continuously enriched to fully stimulate the autonomy and
enthusiasm of enterprises in the process of transformation.

Secondly, the policy mix should be used to promote the
enterprises shifting from virtual to real and green transforma-
tion. Effective environmental policy is a highly unified con-
straint and incentive. While implementing green credit policy,
effective subsidy incentives should also be taken into account,
so as to build an environmental policy system with green credit
policy as the main and government subsidy as the auxiliary.
The implementation of green credit policy will promote the
financial asset holding of enterprises under the precautionary
motive through financing restrictions, but reasonable govern-
ment subsidy will encourage enterprises to reduce financial
investment and increase real investment. Therefore, giving
full play to the complementary advantages of different policy
combinations is of great significance for promoting enterprises
shifting from virtual to real and achieves sustainable economic
development. In addition, for regions with high intensity of
environmental regulation and high level of financial develop-
ment, the implementation of policy mix should be moderately
increased to promote local heavy-polluting enterprises to
accelerate real investment and complete green transforma-
tion. In the process of implementation of government subsidy,
government should also pay attention to the negative impact
brought by the misallocation of subsidy resources while giving
full play to the guiding role of government subsidy.

Finally, enterprises themselves should also be clear in the
face of increasingly stringent environmental regulation and
increasingly fierce market competition in the future. Only
by reducing investment in the financial sector, increasing
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investment in the real sector, and finally realizing green
transformation can they ultimately enhance their core com-
petitiveness and achieve long-term sustainable development.

The research results of this paper are based on the analy-
sis and testing of Chinese enterprises as samples. Therefore,
the research results have certain reference significance for
countries around the world, especially developing countries
with similar development backgrounds to China, to further
clarify the effect and internal mechanism of green credit
policy on financial asset allocation of enterprises as well as
the moderating effect of government subsidy, so as to pro-
mote enterprises from virtual to real and achieve sustainable
economic development.
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