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Abstract

Green credit provides capital source to business investments that directs firms to make
effective use of natural resources along with other environmental agendas such as waste
management, controlling pollution, restore eco-system and conserve bio-diversity. These
efforts altogether help in achieving economic and environmental sustainability and social
equity. Thus, the present study aspires to combine the economic and environmental aspect
of green credit on the basis of green growth and sustainability criteria. The study uses the
data set over the period from 2013 to 2022 and employs DID model (difference-in-dif-
ference) to investigate the influence of green credit policy on the financing decisions of
firms that heavily pollute the environment. The study finds the green credit policy has sig-
nificantly reduced bank loans and non-bank loans for enterprises that heavily pollute the
environment. Green credit sends policy regulation signals in capital markets and this sign-
aling effect restrains the debt and equity financing of enterprises that heavily pollute the
environment because the investors in capital markets are getting aware of risks associated
with polluting enterprises under the green credit policy. Green credit policy also transmits
the regulating signals to supply chain financing of firms i.e., downstream and upstream
trade credit, hence, restricting the commercial trade credit of polluting firms. Finally, it is
observed that green-credit policies act as efficient boosters for sustainable climate quality
regulation in areas where heavily polluting enterprises operate.

Keywords Supply chain transmission - Signal transmission - Green credit policy -
Commercial credit - Environment

1 Introduction

Due to high emissions, various environmental problems have been emerged which is caus-
ing harm to environment and nature. Vietnam is counted in one of those nations which
are affected due to climate change. Moreover, it is now in the series of economies who
consumes high energy and emit higher emissions. Green development is an essential con-
tributor as it helps in prioritizing sustainable development. Since, Vietnam has been facing
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pressure to reduce emissions, thereby, the country has developed carbon reduction plans
(Jermsittiparsert, 2021; Ojogiwa, 2021). Among these plans, green credit is an effective
one as it overcomes the shock wave of environmental issues and enhances firms’ consci-
entiousness in order to safeguard the environment. Through green credit policy, ecological
protection is ruled and monitored by economic leverage which further can be utilized by
firms to internalize pollution cost so that ex ante treatment can be attained. It is argued
that commercial banks are capable of practicing capital flow via differentiated pricing that
is meant to be helpful for ecological protection firms to utilize funds more effectively and
promote sustainability at bigger level (Shibli et al., 2021; Wirsbinna & Grega, 2021).

Green finance via green credit is a crucial element used by financial institutions to miti-
gate pollution and environmental deterioration. The financial institutions are supporting
the green revolution and restraining the volume of credit extended to corporations that are
heavily contributing to pollution. The industrial consumption of fossil fuels has triggered
ecological deterioration (Islam et al., 2022; Liang et al., 2022). Currently, damaging coun-
tries” social and economic security (Cui et al., 2022; Hao et al., 2021). Green financing as
a tool to control environmental deterioration is getting the attention of policymakers, and
this tool enhances climate protection and economic growth (Li & Chen, 2022). The “green
credit guidelines issued in 2012 direct conventional banks to increase the cost of financ-
ing and decrease the financing scale for corporations that severely pollute the environment.
The guidelines of green credit policy are beneficial in augmenting resource allocation
and encouraging enterprises to take their own initiatives for environmental protection and
social responsibility (Liu et al., 2017). The heavily polluting enterprises are extensively
relying on external sources of financing i.e., bank loans, therefore, these enterprises can
effectively adapt to green transformation via green credit policy (Li & Chen, 2022; Liu
et al., 2019; Xing et al., 2021).

Recent researchers have documented the influence of green credit on enterprises that
heavily pollute the environment. And these scholars infer that green credit improves the
financial levels, and stock prices (Zhang et al., 2022a), while reducing the information dis-
closure quality (Shao et al., 2022). The other researchers infer that the two economic chan-
nels of green credit: information efficiency and information transparency help in reducing
the risk of future stock price crashes (Ge & Zhu, 2022). Researchers also find that green
credit helps in reducing the intensive emission of industrial carbon from extensively pol-
luting industries (Lin & Zhang, 2023; Zhang et al., 2022b). Many other studies find that
green credit overwhelming the financial ecosystem (Jiang et al., 2022), which is not benefi-
cial for enterprises in terms of R&D-related investments (Zhang & Kong, 2022), however,
green credit enhances the diversification trends (Li & Chen, 2022). Governments can adopt
green transformation via the implementation of green credit guidelines to advance the cli-
mate issues initiated by high-polluting industries. It is important to inspect the influence
of green-credit policy on financing alternatives of extensively polluting firms to access the
efficiency and allocation of green credit policies for greener firms. The prevailing studies
on financing choices are primarily focused on the debt financing of corporations. The debt-
financing cost has increased due to green credit which lessens the ability of highly contam-
inating enterprises in the maturity of the debt financing used by these enterprises (Xu & Li,
2020). However, green credit enhances green innovations (Hu et al., 2021; Li et al., 2023).

Green credit constrains the scale of bank loans, which further affects the operations and
production of enterprises. To overcome such restrictions, can businesses avail alternative
channels like supply chain financing or capital markets to fill this gap? Moreover, would
these restraints fade the implementation impacts of green-credit? The prevailing research
studies fail to exhibit the financing choices of firms under the umbrella of green-credit
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policy because the literature provides evidence on green credit via cash holdings and debt
financing and also elaborates on the risks and financing constraints (Chai et al., 2022; Gao,
2022; Yu et al., 2023; Yuan & Gao, 2022); however, lacks a wide-ranging investigation on
financing choices of enterprises. The enterprises that highly pollute the environment and
pursue to adopt the green credit policy usually face difficulties to seek alternative financing
modes. Firms try to expand their financing via bonds, equity, and bank loans; however, the
capital markets limited the issuing threshold of (bonds and stock) enterprises. When enter-
prises use alternative sources of financing, it increases the intermediate and transaction
costs. Moreover, the adoption of a “green credit policy” transmits a green signal to capital
markets which reduce the confidence of investors to invest in enterprises that highly pol-
lute the environment. But the green credit policies influence the commercial credit policy
of enterprises, and this will lead to deficient working capital which hinders the supply of
goods and the production process. This shortage of finances affects the production chain,
supply chain, and capital chain of enterprises. Moreover, the account receivable and pay-
able ratios are also affected.

Currently, Vietnam’s banking industry needs more restructuring so that the whole sec-
tor starts thinking having sustainable future rather than just snatching investments. This
could be a stepping stone for Vietnamese banks because still some large banks are hesitant
to break the barrier of environmental and social responsibility in credit activities (Chien
et al., 2021; Hartani et al., 2021). Hence, stomping the addressed area, this paper provides
evidence that green credit is crucial in signal and supply chain transmission and influences
the financing of enterprises that extremely pollute the environment by utilizing bank loans.
Therefore, the capital gap of the enterprises cannot be compensated by alternative financ-
ing methods. Commercial banks should restrict the financing for projects that pollute the
environment and deal with enterprises with green credit policies (Sun et al., 2021, 2022).
In order to respond to environmental quality, can green credit policy restrict the bank
loan to enterprises that extremely pollute the environment? What is the influence of green
financing on business loans from non-banking institutions? Do the guidelines of green
credit have a diverse impact on different businesses? these questions are actually the inher-
ent issues that the existing literature fails to address. Therefore, the study investigates (1)
the influence of green-credit policies on loans taken from banks, (2) the influence of green
credit policies on alternative financing tools like bond financing, equity financing, and
commercial credit and, (3) the study explores the supply chain and signal transmission of
policies regarding green finance. We contribute to the prevailing body of knowledge in the
following ways, (1) the prevailing research work on enterprises’ green credit financing is
based only on debt financing and ignores the overall capital mix decision of the firms (Chai
et al., 2022), (2) this current research not only elaborate the influence of green credit policy
on bank loans, but the study also explores the bonds, commercial credit, equity financing,
and financing behavior and (3) the previous studies explore the correlation between the
green-credit policies and non-bank loan, while current study explores the impact mecha-
nism. As a non-direct association exists between green credit loans (non-bank loans), it is
also essential to examine the influence of channels among them, (4) from the signal trans-
mission and market efficiency perspectives of equity and bond financing, the current study
explores the main cause of why the financing of extremely polluting firms is restrained in
the capital markets, (5) from commercial credit perspective the study examines the sup-
ply chain transmission effect in two pillars operation/production and financing. We find
that green credit policies confine the bank loans for extremely polluting firms as well as
restrict non-bank loans, and alternative methods of financing are unable to fill the funding
gaps of enterprises. We further infer that under the umbrella of green credit policy, green
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and low-carbon transformation becomes an unavoidable choice for enterprises that heavily
pollute the environment. The paper recommends the proper adoption of green credit policy
and governmental support in achieving net zero carbon economies for sustainable develop-
ment of those businesses that extremely contaminate the environment. The research article
is arranged as follows: the literature entails the previous pieces of evidence in the next sec-
tion, while the theoretical model is constructed in the 3rd segment. Section fourth provides
the empirical estimates while the conclusion, implications, and suggestions are addressed
in the last section.

2 Literature review
2.1 Theoretical perspective

Embracing green and zero-carbon development mode is top priority of economies to
address climate and environmental problems. Finding ways to consider to environmental
issues while fixing economic growth is the most challenging situation of an era. Green
credit policy is viewed as an “economic instrument”, backed up by firms’ information dis-
closure, to resolve environmental issues through adjusted credit structure. During the green
lending process, financial institutions such as commercial banks when offer loans, show
concerns about green credit policy. Currently, two contrary views regarding green credit
policy implementations. The first view is related to non-executive theory which argues that
“banks will not willingly follow the principles of the green credit policy because of a lack
of economic incentives.” (Biswas 2011; Chien et al., 2022). This view supports the idea
of profitability, hence, neglects the environmental goal because their ultimate goal is to
maximize profits which can only be achieved when most of the energy-intensive firms are
considered as the prime source of banks for the credit. In this case, green projects return
ratio is lower as expected, hence, higher risks exist due to uncertainty. Scholars argue that
when green credit guidelines are embraced consistently then there is a possibility to restrict
credits to energy intensive and high polluting firms, however, it may damage financial
performance of bank in the short run (Al Mamun et al., 2021; Sohail et al., 2022). Thus,
financial institutions do not intend to follow green financing policies. Interestingly, there
is another view that backs up executive theory. According to the view, green credit policy
beholds promising opportunities for financial institutions in the longer run. Although the
view agrees that in short run the outcome might be positive. However, in longer run, it has
a capability to bring improvement in environmental risk management and enhance brand
value. Besides, it also offers opportunities to tap into new areas which would maximize the
efficiency of businesses. In addition to this, green credit policy is instrumental in nature,
hence, has the power to give environmental protection and strengthen economic goals at
the same time (Bouraima et al., 2021; Li et al., 2022).

2.2 Nexus of bank loans and green credit

Commercial banks use income and risk measures to estimate the value of an investment
(He et al., 2019). However, pay less attention to climate disclosure for investment schemes,
and consequential in the blind enlargement of enterprises that extremely pollute the cli-
mate (Cole & Elliott, 2005; Khoma & Vdovychyn, 2021). Corporate environmental per-
formance is the first requirement of the green finance policy of 2012 for advancing loans,
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therefore green finance enhances the markup of loans and lessens the scale of loans for
enterprises (Benfratello et al., 2008). The policy guidelines of the green finance ecosys-
tem have changed the debt financing behavior of extremely polluting firms and trans-
formed enterprises towards green and sustainable climate quality (Chai et al., 2022; Shi
et al., 2022; Tian et al., 2022). It is further believed that the adoption of green credit policy
has augmented debt-financing costs Xu and Li (2020), and equity financing costs Zhang
et al. (2022b) due to information disclosure on climate financing. The previous research
works focus on the adoption effects of green credit however, the literature lacks the impact
of green credit policy on loans granted by banks to enterprises. The current research
investigates the direct effects of green financing on bank loans and infers the following
hypothesis:

Hypothesis 1 Bank loans to extremely polluting firms are restricted under the green credit
policy.

2.3 Nexus of non-bank loans to green credit

Interestingly, when green credit policy restricts bank loans, enterprises can finance their
business operation via commercial credit, equity financing, and other alternative methods
of financing. Modigliani and Miller (1958) propose the financial sequence theory and Melt-
zer (1960) proposes the “Capital Rationing Theory”. These theories argue that commercial
finance backs business operations when firms lack bank loans. Chai et al. (2022) investi-
gate the “Capital Rationing Theory” and infer that reliance on commercial credit upsurges
when polluting firms face restrictions on debt financing under green finance policy. When
firms lack access to bank loans due to their inefficiency or due to governance issues Shahid
et al. (2018), at that time equity financing is the best option to back the operations. But
green credit policy imposes climate regulation restrictions on businesses and restrains them
from using financing from external sources. Recently, An et al. (2021) argue firms have the
option to finance through commercial credit besides equity and debt financing, but green
credit policy also retrains commercial credit for firms that highly pollute the environment,
however, the empirical evidence on such an argument is limited. Therefore, we propose the
following hypothesis:

Hypothesis 2 Non-Bank loans to extremely polluting firms are restricted under the green
credit policy.

2.4 The signaling effect of green financing

Green credit policy acts as a guiding tool and transmits the signal to investors about the
environmental information of firms. So that investors can allocate their funds properly to
the debt and equity of enterprises in capital markets (Chang et al., 2019; Moslehpour et al.,
2023; Zhang & Qi, 2021). However, the prevailing literature lacks the impact of signal
transmission about climate disclosure of green financing policy. He and Liu (2018) find
that the influence of green credit policies automatically transmits to market participants
but investors usually assume a public relief/welfare nature of green credit and may display
a passerby attitude. But the study of the authors ignores the importance and discussion on
enterprises that pollute the environment. Moreover, due to the inefficiency of Vietnam’s
capital markets, the asymmetric information problem is very prominent. Green credit has
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changed the behavior of investors by influencing the credit decision of commercial banks
by transmitting climate information into capital markets (Hussain et al., 2023; Yao et al.,
2021). This transmitted signal makes the investors conscious of the risks of investing in
enterprises that heavily pollute the environment (Ge & Zhu, 2022), thus these signals hin-
der the polluting firms to use bonds and equity financing (Eiler et al., 2015; Khattak et al.,
2023). Hence, the following hypothesis is developed:

Hypothesis 3 Green credit policy transmits a signal about the environmental disclosure of
firms in capital markets and hinders polluting firms to use equity and debt financing.

2.5 Supply chain transmission of green credit

Supply chain transmission of green credit infers whether green credit causes a risk to trade
credit of firms and this risk transmits to the upstream (suppliers) and downstream (custom-
ers) supply chain of the enterprises that heavily pollute the environment (An et al., 2021;
Huang et al., 2019). Commercial credit removes the financing constraints in the supply
chain context (Chen, 2015; Chien, 2023). While it refers to advance payments and dif-
fered payments between the downstream manufacturers and upstream suppliers of the sup-
ply chain system (Chau et al., 2022; Zhou et al., 2017). Moreover, after banks, the trade
commercial credit is the second largest source of financing (Wang et al., 2018). Chai et al.
(2022) and Lin et al. (2022) argue that green credit hinders the commercial credit alter-
natives available to businesses. But the researchers fail to elaborate on how green credit
replaces commercial credit to support the supply chain. When the supply chain restricts
the bank loans in business operations with suppliers and buyers, the enterprises then
extremely dependent on commercial credit hence, the credit risk is also transmitted to the
supply chain of corporations (Bai et al., 2022; Cao et al., 2019). The suppliers and custom-
ers avoid investing in the supply chain of enterprises that heavily pollute the environment,
therefore, the study postulates:

H4 Green credit policy transmits environmental disclosure and retrains the upstream
and downstream supply chain commercial credit to enterprises that heavily pollute the
environment.

3 Methodology and data description

In order to guide, implement and supervise the green loans, the commercial banks use the
2012 “Green Credit Guidance” which is a documented program that provides the policy
implementations. The current study collects the data from listed enterprises of Vietnam
over a longer period from 2013 to 2022 and constructs a DID model as guided by the
“Green Credit Guidelines” of 2012 (Bertrand et al., 2004). First of all, the study inspects
the effect of green credit on the choice of corporations to finance through bank-loans. The
article adjusts the standard errors of OLS into different clusters i.e. time, enterprises, and
industry levels.

Bank; = f, + f; (Pollution; - Post,) + B, - X + & + 6, + 8, 6+ & 1))
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where f indicates the industry, i exhibits the enterprises, ¢ signifies the time, and the
province is indicated by p. Bank;, infers the scale of bank loan at year ¢ for enterprise i. The
intervention group (Pollution=1) indicates the heavily polluting enterprises while (Pollu-
tion=0) presents the control group for other enterprises. As the green credit guidelines
were implemented in 2012, Post={1, 1>2012 & 0, 1 <2012, X;,} is the dummy variable
that represents the control variables that influence the corporate financing decisions, and
these variables include the debt structure, return on assets, stock returns, equity concentra-
tion, a book to market ratio, net operating cash flows, Tobin Q and P/E ratio. The motiva-
tion to include these control variables is based on the previous studies (see Demirguc-Kunt,
1998); Lian, 2015; Su & Lian, 2018; Qi, 2019; Guo & Fang, 2022). In order to account
for the influence of other climate directive strategies on provinces, an interaction is added
between the provinces. Hence, province and time interaction are given by 6, - 6;, while the
time and enterprise effects are represented by 6, and 6, respectively. Finally, the random

error term is presented by ¢;,. The variable measurement method is presented in Table 1.

Table 1 Description of variables

Variable type /index

Measurement technique

Mechanism variables

Customer Trade Credit (Downstream)
Supplier Trade Credit (Upstream)
Investor confidence

The net job of trade commercial-credit

Control variables
Tobin Q

P/E ratio (P/E)

B/M Ratio (Book to market)

Net operating cash flow (Cash)
Stock yield (Yield)

Equity concentration (EC)

Debt structure (Debt)

Return on assets (ROA)
Moderating variables

Addition (cost of additional issue)
Allotment (cost of allotment)
Convertible (cost of convertible bonds)
Explained variables

Financing (via Bank-loan)
Financing (via Equity)

Financing (via Bonds)

Non-bank loans

Lease Financing

Credit (via Commercial Trade)
Scale of Financing

Average Receivables/total assets
Average Payables/total assets
Average daily total shares turnover rate

[(Notes payable — prepayments + accounts payable — (Notes
Receivables + Accounts receivables — advances received)]/
EBIT

(Value of Stock Market (non-circulating) + value of Stock Market
(circulating)/(total assets —net goodwill —net non-tangible
assets)

Per share price/Per share earning

Shareholders’ equity/market value of the company
Annual cash flow (operating)/total assets

Stock return

% age of shareholding of Top ten shareholders
Long-term liabilities/total liabilities

Net profit/total assets

Log of unit additional-issuance cost
Log of unit allotment-cost
Log of unit convertible-bond cost

(long-term loans + short-term loans)/ total assets)

(Capital reserve + equity)/total assets)

Bonds payable/total assets

(Total loans—Ilong-term loans—short-term loans)/total assets
Amount of assets financed on lease/total assets

(Advance receipts + notes payable 4+ accounts payable)/total assets
Bank loan +non-bank loan
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The Non-credit loan tools such as pledges and mortgages are used by commercial banks
in green credit products, hence the key explanatory variable in the current research work is
bank loans. The study investigates how the scale of corporate external financing decisions
is influenced by the inclusion of green credit policies. Based on the study of Guo and Fang
(2022), we subtract the opening balance from the final balance to construct the financing
method. The data is collected from the central bank of Vietnam and the ICAEW database.
As for as core explanatory variables are concerned, the study includes the enterprises in
the intervention group based on the previous studies which directly classify some enter-
prises as heavily polluting enterprises (see the studies of Shao et al., 2022; Jinliang et al.,
2023; Zheng et al., 2023). However, other enterprises are affected by the green credit pol-
icy and included in the control group. The majority of enterprises lack complete informa-
tion on pollution emission disclosure. Hence, the study uses industry-wise enterprise pol-
lution emissions to obtain a large enough sample. The current study uses industrial waste
gas, wastewater, dust (smoke), nitrogen gas, and sulfur dioxide emission as a single indi-
cator of pollution. Hence, the paper utilizes the total industrial output value for emission
and obtains each enterprise emission intensity. The study categorizes the heavily polluting
enterprises (Intervention Group), whose average emission falls in the upper three quan-
tiles of mean emissions. In addition to this, environmentally friendly enterprises take credit
preferences from green credit policy. The control group contains the remaining enterprises
and the data is collected from Vietnam Statistics Yearbook. Similar to the study of He and
Liu (2018), the current research work investigates those enterprises which are involved in
green business (Table 2).

4 Empirical outcomes

The influence of green credit on bank loans is presented in Table 3 with an addition of
control variables in different columns. To inspect the influence of green finance policy we
eliminate the influence of other related policies from industries and provinces in column 3
to alleviate the endogenous problem. We observe that policy guidelines of green finance
have considerably reduced the bank loan of enterprises that highly pollute the environment,
such findings validate the first hypothesis and the findings are similar to earlier research
(Sadiq et al., 2023; Xu & Li, 2020; Zhang et al., 2022b). It is clear from the table that up
until 2022, the year-lagged effect of the green credit policy on pollution is inverse. It is
clear that after the issuance of guidelines of “green credit policy in 2012”, these guidelines
have a sustainable influence on reducing pollution as the coefficient is negative up to 10
lags.

Enterprises seek alternative financing approaches to support their operations and pro-
duction because the green credit confines the bank loan for corporations that heavily pol-
lute the environment. The stimulus effect of green credit on “non-bank loans” and external
financing is exhibited in the first two columns of Table 4. The negative coefficients show
that both the non-bank loans and external financing are significantly reduced for enter-
prises that heavily contribute to pollution. Hence, Hypothesis 2 is validated because green
credit adversely influences the alternative methods of financing for highly contaminating
firms. Moreover, the scale of both debt and equity financing also significantly decreases for
highly polluting enterprises (see columns 3 & 4). Because these firms are unable to attract
capital funding from capital markets under the presence of green financial policies and
findings are similar to the research work by (Vu et al., 2023; Wang & Zhu, 2017).
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Table2 Summary statistics

Variable Mean Std. Dev Min Max
Bank 21.125 1.31147 18.788 24.781
Financial scale 21.675 1.43147 19.13 25.622
Bonds 21.413 1.42747 18.973 25.409
Equity 19.658 1.33547 16.876 22.441
Non-bank 19.336 1.32047 17.32 23.62
Lease 19.101 1.58147 14.354 22.983
Commercial credit 20.806 1.33247 18.475 24.423
Pollution 2.259 0.44847 0 1

Post 2.762 0.42747 0 1
Addition 18.928 0.41947 18.344 20.398
Allotment 18.777 0.71247 17.131 20.375
Convertible 18.644 0.66947 16.912 20.505
P/E 102.502 48.39747 26.471 297.729
Tobin Q 3.894 0.43547 3.018 5.849
B/M 2.69 0.12547 2.368 2.944
Yield 2.148 0.18447 —0.5362 2.778
ROA 2.499 0.07847 2.352 2.702
Debt 2.196 0.05747 2.06 2.309
Cash 2.042 0.02447 —0.0526 2.063
EC 2.195 0.04347 2.088 2.289
Investor confidence 2.697 0.30447 2.063 8.483
Net Job of commercial credit 2.876 39.51247 —284.73 1005.334

The green credit signaling effect and capital market efficiency are also explained in this
paper. The Vietnam markets are semi-strong form efficient as the transaction information
is not fully reflected by these markets. There are also some corresponding thresholds for
profitability and use of funds for corporations in Vietnam markets. Under such restraints,
the increase in funds through securities (bond & stock) will result in an increase in financ-
ing costs and hinder the heavily polluting corporations from increasing the financing scale.
Hence, the study investigates the cost of issuance of additional stock (addition), cost of
allotment (allotment), and cost of convertible bonds (convertible) to examine whether
these costs hinder the financing of enterprises that contribute to pollution. It is clear from
Table 5 that terms are significant and negative for (Pollution X Post X c. Addition) and (pol-
lution X Post X c. Convertible). Hence, a positive moderating effect is played by the issu-
ance of bonds and stock. The effectiveness of the capital market in terms of issuance and
allotment cost restricts the bond and equity financing in extremely polluting enterprises
under the guidelines of green credit facilities. We incorporate the signaling effect of green
credit policy which transmits a signal to market participants in financial markets and inves-
tors realize the higher environmental risks while investing in heavily polluting enterprises.
This type of signal transmission reduces the confidence and activities of investors in the
capital markets (Yao et al., 2020). We measure the investors’ confidence using the rate of
stock turnover. Table 6 reveals a significant and negative coefficient in column 2, which
shows that green credit efficiently sends a signal to investors to withdraw investments from
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Table 3 Benchmark regression

outcomes displaying impact of
green credit on bank loans

Model-1 Model-2 Model-3

Bank Bank
Pollution X Post —0.0774%* —0.0494%** —0.0399%**
P/E —0.0023%%** —0.0529%**
Tobin Q 0.3722%** —0.2386%**
B/M 5.7739%%%* 4.6493%**
Yield 0.2378%** 0.2036%%**
ROA 5.4042%%%*
Debt 0.6257#%*%*
Cash 2.2374%%%
EC —2.0091%**
Pollution X Year2018 —1.7370%**
Constant 21.385%%* 19.6648*** 18.6329%**
Firm FE Y Y
Year FE Y Y
Province X Year FE N Y
adj. R-sq 0.729 0.793 0.816

The level of significance is indicated with *. ** & *** at 10%, 5% &
1% respectively

“N” and “Y” presents the No and Yes respectively

Table 4 Benchmark regression outcomes displaying the influence of green-credit on non-bank loans and

alternative financing

Model-1 Model-2 Model-3 Model-4
Non-bank Financing scale Bond-Financing Equity-Financing
Pollution X Post —0.0710%** —0.0672%** —0.0083 —0.0684**
P/E —0.0046%* —0.0059%** —0.0052%** —0.0054%**
Tobin Q —0.0683 —0.2111%** 0.2756%** 0.0674
B/M 5.2649%%%* 5.7344%%% 5.5384%#%* 5.9742%%*
Yield —0.2164%** —0.0732%* —0.2784%** —0.06491%*
ROA 5.2854%%%* 5.8482%* 4.7634 %% 4.8056%**
Debt 0.8936%** 0.8996%** 0.5936%** 2.2946%**
Cash 2.6734%#%* 1.3992%#3#* 2.4726%** 3.0943%#**
EC —3.8594 %% —2.8463%** 3.3072%%* —3.2773%**
Constant 20.0634%#%** 18.0094 % 13.884 3% 15.5729%%*
Constant Y Y Y Y
Firm FE Y Y Y Y
Year FE Y Y Y Y
Province X Year FE Y Y Y Y
adj. R-sq 0.884 0.890 0.796 0.804

The level of significance is indicated with *. ** & *** at 10%, 5% & 1% respectively

“N” and “Y” presents the No and Yes respectively

@ Springer



Green finance policy and heavy pollution enterprises: a...

Table 5 Influence of effectiveness of market on firms financing behavior

Model-1 Model-2 Model-3
Banks Equity-Financing Bond-Financing
Pollution X Post —0.0495%** 1.8534%** 0.8492%*
Addition 0.5284%**
Allotment 0.2946%**
c. Addition X Pollution X Post —0.5835%*%*
c. Allotment X Pollution X Post 0.0279
Convertible 0.0842%**
c. Convertible x Pollution X Post —0.0639%*
Constant 20.1942%%* 6.00427%** 21.9353%**
Constant Y Y Y
Firm FE Y Y Y
Year FE Y Y Y
Province X Year FE Y Y Y
adj. R-sq 0.890 0.802 0.780
The level of significance is indicated with *. ** & *** at 10%, 5% & 1% respectively
“N” and “Y” presents the No and Yes respectively
Table 6 Signal transmission Model-1 Model-2

influence of green-credit policy

Equity-Financing

Investor’s confidence

Pollution X Post
P/E

Tobin Q

B/M

Yield

ROA

Debt

Cash

EC

Constant
Constant

Firm FE

Year FE
Province X Year FE
adj. R-sq

—0.0701%%*
—0.0163%**
0.0768
5.9541%%*
—0.07439%*
2.6438%**
2.6743%*%*
3.0843%**
—3.9436%**
13.7015%**
Y

Y

Y

Y

0.753

—18.673%*
0.2854%*%*
20.6488
—26.3892
22.3920
—1.2043%%*
—18.7431%*
—9.7344
—11.7430
37.3742%%*
Y

Y

Y

Y

0.602

The level of significance is indicated with *. ** & *** at 10%, 5% &

1% respectively

“N” and “Y” presents the No and Yes respectively

heavily polluting enterprises to other firms or in other alternative investments (Shahid
et al., 2023; Shahid, 2022) and imposes a barrier on high-polluting enterprises in accessing
financing from capital markets. Hypothesis 3 is validated in Tables 5 and 6.
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Vietnam has no particularly sound financial system as the high cost of commercial loans
supports the economy of Vietnam. Apart from bank loans, and equity and debt financing,
the corporation can raise funding from financial leasing and commercial credit. Table 7 via
columns 1 and 2, reveals that the coefficient of financial leasing is inverse and insignificant,
on the other hand, level of commercial credit considerably drops under the policy of green
credit. This shows that highly polluting firms cannot use alternative financing via financial
lease and commercial credit and under the guidelines of the green finance policy (Zhang
et al., 2023a, 2023b).

The paper also explains the causes of decrease in commercial credit when the green
credit policy transmits its effects in supply-chain of enterprises. The sales, purchases, and
borrowing of goods and services form the commercial credit of enterprises are affected
under green credit policy. However, business production and operations get blocked under
the policy of green-credit which impacts the buying and selling of products. The restricted
funding through commercial credit providers initiates the credit and environmental risks
for extremely polluting corporations. Hence, the green credit shreds both the supply chain
and signaling effects on the highly polluting firms by diminishing the supply of trade credit.
The negative coefficients of Table 7 (see 2nd & 4th columns) reveal that both upstream
(suppliers) and downstream (customers) trade credit have dimmish under the policy of
green-credit. As the green finance guidelines restrict the commercial credit of businesses,
therefore, the green finance policy rises the operational risk of enterprises because the sup-
ply chain is dependent on commercial credit (Bastos & Pindado, 2013). Based on the study
of (Wang & Zhu, 2017), the current study computes the net operational risk of the corpora-
tion. The negative coefficients in column 5 indicate that the operational risk of extremely
polluting firms is very high under the policy of green credit (see Table 7), this causes the
corporations to act as a supplier of funds in the supply chain and results in lower com-
mercial credit. Hence, the green credit policy puts a transmission effect on capital alloca-
tion, operations, and production in the supply chain, and this effect influences the upstream
and downstream of trade credit and verifies hypothesis 4. The findings are similar to the
outcomes of prevailing research, for example, the studies infer green credit affects equity
financing (Zheng et al., 2023), and reduces commercial credit (An et al., 2021; Campello
et al., 2011; Chetty et al., 2009; Ferrara et al., 2012).

5 Conclusions

The Vietnam economy is gradually sustaining its growth in the recent two years; however,
this growth is constrained by decreasing environmental quality, resources, and energy.
Moreover, the contradiction between sustainable socioeconomic development and environ-
mental pollution is getting prominent. Promoting the quality of economic advancements
and green transformation is urgently required by the highly polluting enterprises to cope
with the 2020 dual carbon goal. Green credit simultaneously facilitates financial backing
and climate quality by appropriately adjusting the credit resources and changing the finan-
cial mix of enterprises that extremely pollute the environment. The current study inves-
tigates the influence of green credit policy on financing options of corporate that heavily
pollute the environment. Over the period from 2013 to 2022, we find a significant reduc-
tion in bank loans advanced by extremely polluting enterprises. It is further identified in
the current study that the implementation of green credit policy has significantly decreased
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the financing of highly polluting firms because green credit effectively allocates the funds
to enterprises that extremely pollute the environment.

5.1 Implications

The finding of the study has a few practical implications; 1) the government should encour-
age commercial banks to introduce green credit products, boost the green credit balance,
and guide transformation to polluting firms, 2) as the capital markets of Vietnam are weak
and semi-strong form efficient, therefore the investors can easily be motivated towards a
green credit policy by moving their investments from extremely polluting firms to other
firms.

The study also infers that the green credit policy spreads a signal of sustainable envi-
ronmental quality, therefore, restricts the heavily polluting firms from financing through
capital markets in the form of bonds and stocks. From the perspective of supply chain
transmission, green credit can spread trade credit to downstream (customers) and upstream
(suppliers) of enterprises, hence, restricting the heavily polluting firms from traditional
commercial trade credit. Finally, it is observed that a green credit policy provides an effi-
cient supplement for sustainable climate quality regulation in areas where heavily polluting
enterprises operate.

The study also infers the idea that with the help of green credit policy, it would not
become easier for heavily polluting firms to get further credit support and fine interest
rates which eventually makes it more difficult to get funds for technology and innovation.
Besides, green credit policy implementation comes up with more restrictions from com-
mercial banks for enterprises which are heavily polluted. This stimulates firms to enhance
their commercial credit in place of debt financing. It is also confirmed from findings that
there is a need of improvement in green credit policy to eco-friendly firms. This could hap-
pen when there exists a refined green patent standardization and clear technical cope in
order to guide the funds flow towards green transition of high polluting firms. Moreover,
due to heterogenous aspects of countries and organizations, green credit policy shouldn’t
be one size fits all. It is also advised that relevant areas of firms must be united to offer
plausible support to green credit policies so that transparent and fair governance can be
obtained. Lastly, government institutions must establish green social environment in order
to show support toward policy system while shaping green credit policy. For that, there is a
need to expand finance sources for green innovation and enhance investment resources so
that high polluting and energy intensive firms can be transformed in to green enterprises
without any financial constraint.

5.2 Limitations and future directions

The study has a few limitations: (1) the study investigates the impact of green credit guide-
lines on financing decisions of polluting firms while ignoring the other firms from those
industries that partially adopted the green credit policy and still polluting the environment,
(2) we conduct the analysis on an industry level pollution data due to non-availability of
firm-level pollution data in Vietnam, which may lead towards the problem of selection
biases. Furthermore, future research may conduct analyses before the implementation of
the green credit policy 2012 and after its implementation. The Impact of the policy may be
investigated under different sub-sample periods introduced by (Shahid et al., 2022; Shahid,
2019; Shahid & Sattar, 2017), but we rest the future researchers to address these issues.
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