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Abstract: With the degradation of the environment due to increasing ecological destruction and pol-
lution, sustainable development has become the paramount objective of social progress. As a result,
the concept of green development has garnered considerable attention, which is an important starting
point for China to achieve stable economic development and sustainable ecological development.
To achieve high-quality economic progress while advancing environmentally friendly practices, it is
imperative to formulate and uphold a sound green credit system. However, the phenomenon of
greenwashing by enterprises still exists, which compromises the efficacy of green credit and hinders
the long-term sustainable and well-organized progress of green finance. Building on the background
of green credit, considering the existence of blockchain and government subsidies and adopting the
method of tripartite evolutionary game, this paper examines the strategic decisions made by the
government, financial institutions, and small and medium-sized enterprises in the context of green-
washing. An emphasis is placed on the impact of blockchain technology on the three parties involved
in the green credit market. The findings demonstrate that blockchain technology can diminish the
likelihood of greenwashing by businesses and enhance the impact of government subsidies. However,
it cannot replace the regulatory authority of the government in sustainable development. Moreover,
excessive subsidies can stimulate more greenwashing practices, but eliminating subsidies does not
eradicate the root of greenwashing. To encourage sustainable economic development and minimize
corporate defaults, the government ought to reinforce supervision and establish a robust social
surveillance and publicity mechanism. This paper broadens the research perspective on the effective-
ness of green credit and provides some empirical and theoretical references for further promoting the
green transformation of SMEs and the sustainable development of the ecological environment.

Keywords: green credit; evolutionary game; blockchain technology; government subsidy;
greenwashing; SMEs; green behavior strategies; green transformation

1. Introduction

Environmental issues have gradually become one of the major global challenges [1,2].
In response to this critical challenge, commercial banks worldwide promote green financial
development [3]. In China, the government proposed the concept of green credit in 2007,
issued the “green credit guidelines” in 2012, and established a thorough ecological-oriented
financial policy to guide the flow of funds [4–6]. However, on account of information
asymmetry, it is arduous for financial institutions to ensure the use of green credit funds.
Profit maximization leads some enterprises to engage in non-green production to bolster
profitability [7], which is known as greenwashing behavior [8]. Greenwashing is common
in the international market. In 2022, Bank of New York Mellon was accused of making false
statements and omissions in ESG factor considerations by some of its mutual funds. In 2023,
China’s Southern Weekend magazine published a greenwashing list, which included many
of the world’s top 500 companies, such as Tesla. Numerous factors induce greenwashing.

Sustainability 2024, 16, 4858. https://doi.org/10.3390/su16114858 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su16114858
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://doi.org/10.3390/su16114858
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su16114858?type=check_update&version=2


Sustainability 2024, 16, 4858 2 of 21

Future investment and financing requirements, particularly for companies with higher debt
levels [9], may encourage greenwashing behavior. Furthermore, the style of leadership
(adherence to authoritative and moral leadership) and incentives [10], as well as gender [11],
can also play a role in this behavior. At a macro level, the existence of greenwashing hinders
the progress of the real economy and is not conducive to long-term sustainable finance.
At an individual level, greenwashing has a negative impact on the work performance of
employees and on investor willingness [12]. Individual investors believe that companies
with greenwashing behavior are hypocritical [13] and are reluctant to invest in companies
that engage in falsification and deceptive manipulation [14]. Additionally, greenwashing
impacts consumers’ trust in products [15] and results in decreased brand equity and
purchase intention [16]. This is why greenwashing needs to be paid attention to and solved
in time.

To address information asymmetry and enhance the efficacy of green credit, financial
technology has been utilized, such as blockchain [17]. Moreover, the pioneering attributes
of blockchain can augment credit value and optimize corporate default cost [18]. The use
of highly transparent and traceable data and smart contract technology is conducive to the
supervision of the government and banks. While ensuring the confidentiality and security
of private data, it reduces the evaluation and credit reporting costs of financial institutions
to enterprises and improves financing efficiency [19]. However, the majority of existing
articles concentrate on the features of blockchain, with limited scholarly attention paid to
the application and outcomes of blockchain technology in the domain of green credit and
regulation. The purpose of this paper is to address this gap and to provide an insight into
the use cases and benefits of blockchain in the aforementioned context.

This paper investigates the green supply chain in the financial market against the
background of green credit. Based on an evolutionary game, it examines the possibility
for greenwashing by SMEs. This paper analyzes the stability strategies of the government,
financial institutions, and SMEs, reveals the decision-making mechanisms of participants in
the green credit market under blockchain technology and conducts a sensitivity analysis of
the pertinent factors. The aim is to address the following inquiries. (1) Can the adoption of
blockchain technology reduce the possibility of greenwashing by SMEs? (2) In the context
of the green credit policy, what is the regulatory position and role of blockchain? (3) Is there
a link between government subsidies and corporate greenwashing? If so, is there no room
for greenwashing if the subsidy is cancelled?

The innovations and marginal contributions of this paper are as follows. First of all,
the previous research on greenwashing mostly focused on the discussion of greenwashing
motivation and solutions, and the field mostly focused on accounting and management,
ignoring the impact of the existence of this behavior on the financing system. This paper
incorporates it into the consideration of the credit system, explores the impact of green-
washing behavior on the decision-making of financial institutions and enterprises, and
identifies the behavioral relationship between the government, financial institutions and en-
terprises, so as to fill the gap in the relationship between the three under the consideration
of enterprise greenwashing behavior. Secondly, previous research on blockchain technology
in financing focused on changes in financing methods and financing efficiency between
banks and enterprises, and few scholars observed its regulatory role in the financial system
from a macro perspective. This paper applies blockchain technology to the green credit
market and discusses its impact on government regulation and subsidy policies. Thirdly,
most of the environment-related literature adopts the perspective of management and
empirical research. This paper provides a dynamic perspective of bounded rationality with
the method of an evolutionary game, and it studies the relationship between environment
and sustainable economic growth. The results provide inspiration for further research in
innovation theory and offer a theoretical reference and scientific basis for improving the
effectiveness of the green credit policy.

This paper comprises multiple sections, with the second being a literature review.
The Section 3 outlines the model hypothesis and parameter setting. Subsequently, we present
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the results of the simulation analysis in the Section 4. Finally, we present the conclusions,
discussion and policy implications in the Section 5.

2. Literature Review
2.1. Governance of Greenwashing

In general, scholars tended to solve the problem of greenwashing from two directions,
one was digital technology represented by blockchain and the other was to reduce the
occurrence of greenwashing through various aspects of supervision.

Blockchain technology had the potential to meet the demands of both supply chain
flexibility and sustainable circular economy. Dong [20] found that manufacturers in the
logistics industry might engage in “greenwashing” practices. The extent to which green-
washing behavior benefited logistics companies was contingent on the likelihood of being
caught and receiving punishment. According to Nygaard [15], blockchain had the ability
to provide greater protection to consumers against the dangers of greenwashing than
authentication systems.

Some scholars included supervision in their research on corporate greenwashing.
Hu [21] argued that unifying environmental rating standards, strengthening internal su-
pervision, and extending external supervision were vital in curbing the phenomenon of
greenwashing. Supervision was categorized as either internal or external. Internal super-
vision involved enhancing the responsible management of supply chain businesses [22].
External scrutiny consisted of government and media oversight. Xu [23] believed in the
power of regulatory measures and efforts by the government. Sun [24] revealed the impact
of the government’s punishment mechanism and tax subsidy mechanism on the greenwash-
ing behavior among heterogeneous enterprises. Considering the problem of greenwashing
in the green certification mechanism of enterprises, Chen [25] examined the effect of sub-
sidy policies and other policy tools from the perspective of a multi-agent evolutionary
game. Sun [26] proved that the influence of different government supervision intensities
and different heterogeneous proportion coefficients of enterprises on the greenwashing
behavior of superior and inferior enterprises was different. Government regulations and
media coverage could reduce information asymmetry [27]. The cooperation between the
two could also have a synergistic governance effect [28]. Yu [29] believed that the green-
washing behavior in the environment, social and governance (ESG) dimension could be
prevented by some measures. It was most effective to have more institutional investors
and independent directors.

2.2. The Impact of Blockchain on SCF

The current blockchain research focused on mechanism design and application, and
on the comparison of financing methods. This paper concentrates on the influence of
blockchain’s introduction on the supply chain and upstream and downstream participants,
such as financial institutions and SMEs.

Ahluwalia [30] analyzed the transactional nature of blockchain technology in view
of transactional economics, showing how the technology overcame the inherent problems
of entrepreneurial finance. Blockchain technology had a great impact on SME financing.
Cao [31] believed that the emergence of platforms based on blockchain technology and
Internet of Things technology could effectively solve the problems of high risks, financ-
ing difficulties, and lack of credit in traditional agricultural supply chains. Blockchain
could promote trust between organizations in terms of the system and reputation [32],
thereby promoting cooperation between upstream and downstream nodes in supply chain
finance [33,34] and helping SMEs to comply with contracts [35]. It also brought about
changes in financing methods and boosted financing efficiency. Yu [36] suggested that
blockchain technology’s credibility and transparency had enabled SMEs to obtain loans
from financial institutions through self-guaranteeing them. Song [37] studied the ways in
which blockchain can improve financing performance, especially in accounts receivable
financing and inventory financing scenarios [38,39].
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Blockchain could also help financial institutions such as banks to solve practical
business problems and foster financial services to better serve the economy. Cucari [40]
discussed a blockchain case study. It was assumed that blockchain technology provided
greater data transparency and visibility, improving the transmission and networking effi-
ciency of information and ledger accounting. The decentralized structure of blockchain
also greatly enhanced the security of banking business. Wang [41] argued that blockchain
changed the credit business and mechanism of traditional banks. It upgraded the central-
ized banking system, which could reduce the cost of centralized databases, credit risks and
potential money laundering risks, and it could develop new financial products [42].

2.3. Research on Green Supply Chain Financing System Based on an Evolutionary Game

Green financing has always been a hot issue in research. The research field centered
on influencing factors and financing decisions. This paper mainly revolves around the
evolutionary game strategies in the green financial market. Hu [43] considered the existence
of joint fraud in the financing problems of banks and enterprises. Li [44] started a game
model of the green construction industry. Sun [45] studied the impact of government
subsidy mechanisms on corporate green investment. Wang [46] considered the pollution
control strategy.

Many scholars regarded government regulation as a party in the evolutionary game to
study the longer-term and more macro stability of the credit market. Cui [47] constructed
an evolutionary game model composed of four participants—government, financial institu-
tions, enterprises and consumers—to prove the importance of strengthening government
supervision and stressed that the construction of a sustainable economy needs the interac-
tion of all parties. The main factors affecting the green behavior of supply chain enterprises
included government subsidies, corporate investment income and green consumption
costs [48,49]. In terms of government participation factors, many scholars subdivided them.
Long [50] considered the government’s green sensitivity. Wei [51] focused on the issue of
governance intensity and the punishment coefficient. From the perspective of differentiated
pricing, Ye [52] analyzed the strategic choices of the government, financial institutions and
enterprises in the process of green credit transactions and promoted the stable strategy of
the tripartite game to the ideal range of low interest rates, green production and efficient
supervision. With regard to greenwashing, Yang [53] found that the size of the interest gap
between greenwashing and ecological innovation (positive and negative) fundamentally
determined the direction and outcome of the evolution of new enterprise behavior strate-
gies. Xu [54] analyzed the relevant conditions for enterprises to produce green products by
constructing an evolutionary game model of green credit financing.

From the above literature review, it can be seen that there are some gaps in the
practical research. (1) The problem of greenwashing is more centered on the discussion of
motivation and solutions, while most of the research on ways to curb greenwashing focuses
on technical solutions and strengthening supervision, without considering the combination
of the two to enhance effectiveness. (2) Given the massive articles on regulation and
blockchain technology, the specific application of the green credit market is not taken into
account. Few literature studies pay attention to the impact of the existence of greenwashing
on the lending of specific financially constrained SMEs, and most ignore the impact of
greenwashing on the decision-making of financial institutions. (3) In the research on
introducing a supply chain into blockchain technology, few scholars pay attention to the
behavior choice of the government as a regulator with the participation of blockchain
technology. This paper focuses on the three-party game between the government, financial
institutions and enterprises against the background of the green credit market, considering
the introduction of blockchain technology and the existence of greenwashing behavior on
the part of enterprises.
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3. Methodology

Green credit is an important market for China’s green financial development. In reality,
the market players involved in green credit are the government, financial institutions and
SMEs. The main body of direct transactions of funds is comprised by financial institu-
tions and enterprises, both of which want to maximize their profits, but there are often
conflicts between economic benefits and environmental protection. In order to cater to
green indicators and maximize their own interests, enterprises may carry out false environ-
mental protection behaviors, obtain recognition and preference of the investment market
through greenwashing, and engage in non-green production activities with high risk and
high return [55]. Due to information asymmetry, for financial institutions, bearing the
risk is too high to recover the loss of all the loan amount. The blockchain itself has the
characteristics of openness, decentralization, and traceability, and it can be well applied
to the financing scenario. Compared with the traditional mode, the financial mode of
access to blockchain technology can reduce the cost of credit investigation and the risk
of loss while bearing certain service costs. Increasing the default cost of the defaulting
party may be a good solution to the problem of greenwashing [20]. Government subsidies
can guide the upgrading of green industries, promote the development of green finance,
better help green SMEs with positive externalities, solve the imbalance of economic and
social development, and obtain economic benefits and social welfare [56]. At the same
time, the input of government subsidies is a burden for national finance, and it is necessary
to balance and manage fiscal revenue and expenditure. How to achieve this balance is
a problem that the government needs to think about. On the basis of Xu [54], this paper
combines the blockchain and greenwashing issues with China’s green credit policy and
expands the government’s choice of behavior. The government, as a regulator, quantifies
and measures the benefits of environmental protection, supervision and subsidy costs, and
it also serves as one of the main players in the tripartite game. This paper focuses on a
macro dynamic financing market.

3.1. Evolutionary Model Construction

In order that the research on the evolutionary game can be effectively carried out,
some necessary assumptions are made for the model. The assumptions are as follows.

(1) Economic man hypothesis. The purpose of the participants is to maximize their
own interests. As an advocate of environmental protection, the government maximizes
environmental benefits and social welfare; financial institutions as special profit-making
enterprises and SMEs have profit maximization as the biggest goal they pursue.

(2) Bounded rationality hypothesis. This paper abandons the traditional game and
chooses the evolutionary game, mainly because the bounded rationality of the participants
is more in line with the actual situation. We also need to observe a long-term, dynamic
selection and adjustment process of the green credit market.

(3) Strategy. The government’s strategic choices include the implementation of green
credit “subsidies” and the “non-subsidies.” The probability of “subsidies” is x (x ⊆ [0, 1]),
and the probability of “non-subsidies” is 1 − x. Correspondingly, the strategic choices
of financial institutions include “blockchain” and “traditional”, which means whether to
adopt blockchain technology in the financial situations, and the probability of “blockchain”
is y (y ⊆ [0, 1]), while the probability of “traditional” is 1 − y. The strategic choices of SMEs
include “green” and “greenwashing”. The probability of “green” is z (z ⊆ [0, 1]), and the
probability of “greenwashing” is 1 − z.

3.2. Model Parameters

As shown in Table 1, this paper sets the environmental benefits and social welfare
brought about by the green production of SMEs in the green credit market as W2. The
government will provide financing subsidies H for SMEs with limited funds to engage in
green production risks. In addition to the cost of capital, the government needs to invest a
certain amount of administrative resources in the design of relevant policies. It is necessary
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to bear the cost of supervision and law enforcement while establishing monitoring and
evaluation mechanisms. The existence of incentives also reduces tax revenue. The total
cost is recorded as C2. The government has a regulatory function, especially for the trend
of funds paid by the government. The regulatory intensity of providing subsidies and
not providing subsidies is different, and the cost of different regulatory intensity is also
different. When the government pays the funds, we set its supervision as α. If the subsidy
policy is not adopted, there is no need to follow up the flow of subsidy funds and the
supervision β is weaker (α > β) [51]. Enterprises also have greenwashing production. The
emergence of this situation has allowed green funds to flow to non-green areas and failed
to achieve the expected environmental effects. Moreover, this fund can be used for the
normal production of other green SMEs, and the government will vigorously punish this
behavior, recorded as P. As an emerging technology, blockchain can improve the level
of information construction, enhance the effectiveness of public services, promote digital
economic growth and industrial innovation, and set the relevant income as W1. As a
platform builder, the government’s construction cost is C1.

Table 1. Parameters and descriptions.

Descriptions Parameters

Relevant income of financial institutions under the blockchain financial model W1
Environmental benefits of green production in SMEs W2

Blockchain platform construction cost C1
Government subsidies for green production of SMEs H

The total cost paid under government subsidies C2
The government’s punishment for greenwashing production of SMEs P

The supervision of SMEs under government subsidies α
The government’s supervision of small and medium-sized enterprises without subsidies β

Deposit rate i1
Small and medium-sized enterprise credit line L

Prime lending rate i2
The business cost of financing for green SMEs C3

Losses caused by greenwashing behavior of SMEs S
Blockchain platform service cost C4
Green production costs of SMEs C5

Small and medium-sized enterprise green production yield r1
Small and medium-sized enterprise greenwashing production yield r2
Blockchain trustworthiness incentives for green production in SMEs G
Blockchain system service platform tracking mechanism punishment M

The invisible value loss of greenwashing behavior under blockchain system V

Financial institutions are mainly based on deposit and loan interest spreads, and the
deposit interest rate is set as i1. The preferential loan interest rate under the green credit
policy is i2 (i2 > i1). That is, the financing cost of green production of SMEs. Its green credit
line is L. The business cost of financing for SMEs, such as credit audit, formalities, etc.,
is set as C3. After adopting the blockchain financial model, the service cost of accessing
the blockchain technology platform is C4. If the SMEs providing financing bleach green
production, then the financial institutions may bear a variety of damage, such as if the
enterprise cannot repay the loan on time, the financial institutions are exposed to the risk of
debt default, resulting in the funds not being recovered. Financial institutions may face bad
debt, the loss of the value of the assets and bear the loss of reputation and the possibility
of legal compliance risk. Under the principle of green finance, financial institutions and
highly polluting enterprises may be subject to social and public condemnation, affecting
their reputation and business development, and in serious cases, they will be responsible
for the legal liability, recorded as S.

The green production yield of small and medium-sized enterprises is r1, while green-
washing production has high risk and high return, and the yield is r2 (r2 > r1). If green
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production is adopted, a certain cost is required, including updating or modifying existing
equipment to meet the needs of environmental protection and energy efficiency. In the
procurement of raw materials and supplier cooperation, it is necessary to consider that
raw materials must meet environmental protection standards and assess the sustainability
of the supply chain. The costs of certification and compliance review, as well as training
and governance costs, are recorded as C5. If you access blockchain technology, SMEs
in accordance with the rules of the agreement on green production must agree to the
timely repayment of loans. Then, according to the formula algorithm and smart contract of
blockchain decentralization, digital currency or other forms of trustworthy rewards can be
provided for participants’ honest performance, G [31]. In this way, participants are encour-
aged to actively follow the rules and enhance the operation effect of the system. Through
the consensus mechanism in the blockchain, participants participate in the verification
transaction according to the rules, and the destruction of greenwashing production will
face punishment, M. It is also the compensation obtained by financial institutions through
the reward and punishment mechanism of the blockchain service platform. In addition,
there is a credit evaluation mechanism in the blockchain, and honest and trustworthy
participants receive higher credit scores and reputations. The occurrence of malicious
behavior will lead to a series of consequences, such as corporate trust, corporate reputa-
tion and image damage [32]. We record these losses as invisible value losses, V, under
greenwashing behavior.

The revenue matrix of the three parties is shown in Table 2, which can be derived from
the above hypothesis.

Table 2. Revenue matrix of the three parties.

SMEs

Green z Greenwashing 1 − z

Gov

Subsidy
x

FIs

Blockchain
y

W1 + W2 + αP − H − C1 − C2
L(i2 − i1)− C4

L(r1 − i2) + G + H − C5

W1 + αP − H − C1 − C2
L(i2 − i1) + M − S − C4

L(r2 − i2) + H − M − V − αP

Traditional
1 − y

W2 + αP − H − C2
L(i2 − i1)− C3

L(r1 − i2) + H − C5

αP − H − C2
L(i2 − i1)− C3 − S
L(r2 − i2) + H − αP

Non-subsidy
1 − x FIs

Blockchain
y

W1 + W2 + βP − C1
L(i2 − i1)− C4

L(r1 − i2) + G − C5

W1 + βP − C1
L(i2 − i1) + M − S − C4
L(r2 − i2)− M − V − βP

Traditional
1 − y

W2 + βP
L(i2 − i1)− C3
L(r1 − i2)− C5

βP
L(i2 − i1)− S − C3

L(r2 − i2)− βP

3.3. Replicator Dynamics Equation and Stability analysis of Evolutionary Game

According to the above model assumptions and variable settings, the government’s
expectation of adopting a green credit subsidy strategy is Ex. The expectation of not
adopting green credit subsidies is E1−x. Therefore, the government’s evolutionary game
replication dynamic equation is:

Ex = yz(W1 + W2 + αP − H − C1 − C2) + y(1 − z)(W1 + αP − H − C1 − C2) + z(1 − y)(W2 + αP − H − C2) + (1 − y)(1 − z)(αP − H − C2)

E1−x = yz(W1 + W2 + βP − C1) + y(1 − z)(W1 + βP − C1) + z(1 − y)(W2 + βP) + (1 − y)(1 − z)βP
F(x) = dx/dt = x(x − 1)(C2 + H − αP + βP)



Sustainability 2024, 16, 4858 8 of 21

Similarly, the expectations for financial institutions to adopt the blockchain financial
strategy and maintain the traditional financial strategy are as follows: Ey, E1−y. Thus, the
evolutionary game replication dynamic equation of financial institutions is:

Ey = xz[L(i2 − i1)− C4] + x(1 − z)[L(i2 − i1) + M − S − C4] + z(1 − x)[L(i2 − i1)− C4] + (1 − z)(1 − x)[L(i2 − i1) + M − S − C4]

E1−y = xz[L(i2 − i1)− C3] + x(1 − z)[L(i2 − i1)− S − C3] + z(1 − x)[L(i2 − i1)− C3] + (1 − z)(1 − x)[L(i2 − i1)− S − C3]

F(y) = dy/dt = −y(y − 1)(C3 − C4 + M − zM)

The expectations for SMEs to adopt the green production strategy and greenwashing
production strategy are as follows: Ez, E1−z.

Ez = xy[L(r1 − i2) + G + H − C5] + x(1 − y)[L(r1 − i2) + H − C5] + y(1 − x)[L(r1 − i2) + G − C5] + (1 − y)(1 − x)[L(r1 − i2)− C5]

E1−z = xy[L(r2 − i2) + H − M − V − αP] + x(1 − y)[L(r2 − i2) + H − αP] + y(1 − x)[L(r2 − i2)− M − V − βP] + (1 − y)(1 − x)[L(r2 − i2)− βP]
F(z) = dz/dt = −z(z − 1)(βP − C5 + Lr1 − Lr2 + yG + yM + yV + xαP − xβP)

When F(x) = 0, F′(x) < 0, let F(x) = 0, then x = 0, x = 1.
When C2 + H − αP + βP > 0, F′(0) < 0, F′(1) > 0 then x = 0 is an evolution-stable

point. The government will not choose a subsidy.
When C2 + H − αP + βP < 0, F′(0) > 0, F′(1) < 0, then x = 1 is an evolution-stable

point. The government will choose a subsidy.
When F(y) = 0, F′(y) < 0, let F(y) = 0, then y = 0, y = 1 and z0 = (C3 − C4)/M + 1.
When z = z0, F(y) = 0, any value of y is an evolution-stable state.
When z ̸= z0, 0 < z < z0 and F′(0) > 0, F′(1) < 0, then y = 1 is an evolution-stable

point. When the probability of SMEs choosing green production is less than z0, financial
institutions will adopt the blockchain financial model.

When z ̸= z0, z0 < z < 1, and F′(0) < 0, F′(1) > 0, then y = 0 is an evolution-stable
point. When the probability of SMEs choosing green production is more than z0, financial
institutions will adopt the traditional financial model.

Based on the above analysis, the conclusions are expressed in a three-dimensional
coordinate system, which leads to the dynamic evolutionary trend of financial institutions’
behavior, as shown in Figure 1.
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When F(z) = 0, F′(z) < 0, let F(z) = 0, then z = 0, z = 1, and x0 = (βP − C5 + Lr1
−Lr2 + yG + yM + yV)/(βP − αP).

When x = x0, F(z) = 0, any value of z is an evolution-stable state.
When x ̸= x0, 0 < x < x0 and F′(0) < 0, F′(1) > 0, then z = 0 is an evolution-stable

point. When the probability of the government choosing green credit subsidy is less than
x0, SMEs will adopt the way of greenwashing production.

When x ̸= x0, x0 < x < 1, and F′(0) > 0, F′(1) < 0, then z = 1 is an evolution-stable
point. When the probability of the government choosing green credit subsidy is more than
x0, SMEs will adopt the way of green production.
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Based on the above analysis, the conclusions are expressed in a three-dimensional
coordinate system, which leads to the dynamic evolutionary trend of financial institutions’
behavior, as shown in Figure 2.
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By analyzing the local stability of the matrix of the corresponding replication dynamic
system, the evolutionary stability strategy of the evolutionary game is obtained. According
to the replication dynamic equation of the three parties, we can obtain the Jacobian matrix
of the system.

D11 = ∂F(x)
∂x , D12 = ∂F(x)

∂y , D13 = ∂F(x)
∂z

D21 = ∂F(y)
∂x , D22 = ∂F(y)

∂y , D23 = ∂F(y)
∂z

D31 = ∂F(z)
∂x , D32 = ∂F(z)

∂y , D33 = ∂F(z)
∂z

J =

 D11 D12 D13
D21 D22 D23
D31 D32 D33

 =

 λ1 0 0
0 λ2 0
0 0 λ3


D11 = (x − 1)(C2 + H − αP + P) + x(C2 + H − P + βP), D12 = D13 = 0.

D21 = 0, D22 = −y(C3 − C4 + M − zM)− (y − 1)(C3 − C4 + M − zM), D23= yM(y − 1).

D31 = −z(z − 1)(αP − βP), D32 = −z(z − 1)(G + M + V), D33 = −(2z − 1)[βP − C5 + Lr1 − Lr2 + (G + M + V)y + Pαx − Pβx].

When all the eigenvalues of the matrix are negative, the equilibrium point is the
evolutionary stable point (ESS); when the sign of all the eigenvalues of the matrix is
determined and there are positive eigenvalues, the equilibrium point is unstable. However,
if the equilibrium of an asymmetric game is asymptotically stable, it must be consistent
with the strict Nash equilibrium and be a pure strategic equilibrium. Therefore, in order to
discuss the asymptotic stability of the equilibrium point of the replicator dynamics equation,
only the equilibrium point of the replicator dynamics equation needs to be discussed with a
pure strategy. This paper only considers the pure strategy and does not consider the mixed
strategy, so only the positive and negative eigenvalues of the first eight stable points are
analyzed in Tables 3 and 4.

Table 3. Equilibrium points and eigenvalues of the system.

Equilibrium λ1 λ2 λ3

E1(0,0,0) C3 − C4 + M βP − C5 + Lr1 − Lr2 αP − H − C2 − βP
E2(1,0,0) C3 − C4 + M αP − C5 + Lr1 − Lr2 C2 + H − αP + βP
E3(0,1,0) C4 − C3 − M G − C5 + M + V + βP + Lr1 − Lr2 αP − H − C2 − βP
E4(0,0,1) C3 − C4 C5 − βP + Lr2 − Lr1 αP − H − C2 − βP
E5(1,1,0) C4 − C3 − M G − C5 + M + V + αP + Lr1 − Lr2 C2 + H − αP + βP
E6(1,0,1) C3 − C4 C5 − αP + Lr2 − Lr1 C2 + H − αP + βP
E7(0,1,1) C4 − C3 C5 − G − M − V − βP − Lr1 + Lr2 αP − H − C2 − βP
E8(1,1,1) C4 − C3 C5 − G − M − V − αP − Lr1 + Lr2 C2 + H − αP + βP
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Table 4. ESS judgment.

Equilibrium
Case 1 Case 2 Case 3 Case 4

λ1 λ2 λ3 λ1 λ2 λ3 λ1 λ2 λ3 λ1 λ2 λ3

E1(0,0,0) + − − × + − + × + ± − × + ± + ×
E2(1,0,0) + ± + × + − − × + ± + × + ± − ×
E3(0,1,0) − − − ESS − − + × − + − × − ± + ×
E4(0,0,1) + + + × + + + × + ± − × + ± + ×
E5(1,1,0) − ± + × − − − ESS − + + × − + − ×
E6(1,0,1) + ± + × + + − × + ± + × + ± − ×
E7(0,1,1) − + − × − + + × − − − ESS − ± + ×
E8(1,1,1) − ± + × − + − × − − + × − − − ESS

In practice, the initial parameters should satisfy C4 − C3 < 0. The reason for this
is that the use of the blockchain platform reduces the investment cost of financial in-
stitutions in financing SMEs, that is, the service cost of the blockchain platform is less
than the financing cost of green small and medium-sized enterprises. E1(0,0,0), E2(1,0,0),
E4(0,0,1), E6(1,0,1). The eigenvalues do not meet the symbolic requirements of the Lya-
punov discriminant method for evolutionary stable points. Whether the eigenvalues
E3(0,1,0), E5(1,1,0), E7(0,1,1), E8(1,1,1) satisfied the Lyapunov criterion needs further discus-
sion. As C4 − C3 < 0, C4 − C3 − M < 0. The stability of these four equilibrium points is
discussed as follows:

Case I: G − C5 + M + V + βP + Lr1 − Lr2 < 0, αP − H − C2 − βP < 0. In the green
credit financing system, the total benefit of the loss compensation for financial institutions
and the incentive for enterprises to be trustworthy brought by the use of blockchain finance
is less than that of the greenwashing production enterprises under the weak regulatory
punishment and the loss of invisible value (G + M < Lr2 − Lr1 + C5 − V − βP). For the
government, the difference between the benefits of strong regulation and the benefits of
weak regulation is less than the cost of government subsidies (αP − βP < C2 + H). The
eigenvalues of the equilibrium point (0,1,0) are all negative. So, {non-subsidy, blockchain,
greenwashing} is a stable strategy.

Case II: G − C5 + M + V + αP + Lr1 − Lr2 < 0, C2 + H − αP + βP < 0. In the green
credit financing system, the total benefit of the loss compensation for financial institutions
and the incentive for enterprises to be trustworthy brought about by the use of blockchain
finance is less than that of the greenwashing production enterprises under the strict regula-
tory punishment and the loss of invisible value (G + M < Lr2 − Lr1 + C5 − V − αP). For
the government, the difference between the benefits of strong supervision and the benefits
of weak supervision is greater than the cost of government subsidies, and the benefits of
strong supervision under the government subsidy model are higher (C2 + H < αP − βP).
The eigenvalues of the equilibrium point (1,1,0) are all negative. So, {subsidy, blockchain,
greenwashing} is a stable strategy.

Case III: C5 − G − M − V − βP − Lr1 + Lr2 < 0, αP − H − C2 − βP < 0. In the green
credit financing system, the total income from the loss compensation of financial institutions
and the incentive for enterprises to keep their promises brought by blockchain finance is
greater than the income from the use of greenwashing production enterprises to bear weak
regulatory penalties and invisible value losses (G + M > Lr2 − Lr1 + C5 − V − βP). For
the government, the difference between the benefits of strong regulation and the benefits
of weak regulation is less than the cost of government subsidies (αP − βP < C2 + H). The
eigenvalues of the equilibrium point (0,1,1) are all negative. So, {non-subsidy, blockchain,
green} is a stable strategy.

Case IV: C5 − G − M − V − αP − Lr1 + Lr2 < 0, C2 + H − αP + βP < 0. In the green
credit financing system, the total income from the loss compensation of financial institutions
and the incentive for enterprises to keep their promises brought by blockchain finance is
greater than the income from the use of greenwashing production enterprises to bear weak
regulatory penalties and invisible value losses (G + M > Lr2 − Lr1 + C5 − V − αP). For
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the government, the difference between the benefits of strong regulation and the benefits of
weak regulation is greater than the cost of government subsidies (C2 + H < αP − βP). The
eigenvalues of the equilibrium point (1,1,1) are all negative. So, {subsidy, blockchain, green}
is a stable strategy.

4. Numerical Simulation Analysis
4.1. Case Study

In reality, the Chinese government and financial institutions have gradually realized
the importance of blockchain in green credit, encouraged technological innovation and
application, and tapped the potential of blockchain for improving credit efficiency and
reducing credit fraud.

In 2022, the regulatory tools for Shenzhen Fintech innovation included blockchain.
The “green credit service based on artificial intelligence technology” declared the Shenzhen
Branch of Industrial Bank, which built a “circle of friends” network with green enter-
prises as the core. It constructed a green enterprise identification model so that financial
institutions could identify the risk of greenwashing from multiple dimensions, improve
the efficiency and accuracy of risk control, and strengthen the judgment ability of green
financial enterprises. At the same time, it provided more accurate and efficient green credit
services for eligible enterprises and lifted financing efficiency. It is the future trend to adopt
financial technology, including blockchain, to solve the problem of greenwashing.

4.2. The Evolution Trajectory of the Stable Point

The one-year pricing of the People’s Bank of China was 3.55% and the one-year fixed
deposit data of the Industrial and Commercial Bank of China in 2023 was 1.65%. According
to the green credit discount of Xiamen green financing enterprises and green financing
project library enterprises, each enterprise discounts no more than CNY 300,000 per year, so
we set H to 5 and 15. Regarding the government’s penalty, there are two cases for reference.
In January 2022, Shandong Xinhua Wanbo Chemical Co., Ltd. (Zibo, China) was fined
CNY 87,500 by the Zibo City Ecological Environment Bureau due to the inconsistency
between the pollutant discharge mode and the discharge destination and the pollutant dis-
charge license. In December 2022, the Taizhou Ecological Environment Bureau announced
that Tiantai Huatong Animal Husbandry Co., Ltd. (Huzhou, China) was suspected of
discharging water pollutants by evading supervision and fined CNY 370,000. It can be
seen that the size of the company and the degree of pollution will lead to different amounts
of fines. This paper is set for SMEs, so P fluctuates between 10 and 40. The remaining
parameters are substituted into the three-party game model according to the operation of
the blockchain service platform, the basic situation of the green credit business and the
replication dynamic equation of the three parties. Then, using MATLAB R2021a, the model
based on the behavior strategy of the participants in the green credit market is simulated
and analyzed, and the impacts of government subsidies, punishments, supervision, service
costs, business costs, trustworthy incentives, platform tracking mechanisms and invisible
value losses on the three-party behavior strategy are discussed.

Based on the model assumptions and stability conditions, this paper assigns the
parameters and numerically simulates the equilibrium point of the tripartite evolutionary
game. Combined with the data mentioned above, according to the different preconditions
in the previous section, the parameter values in the four cases are set in Tables 5–8:

G − C5 + M + V + βP + Lr1 − Lr2 < 0, αP − H − C2 − βP < 0;

G − C5 + M + V + αP + Lr1 − Lr2 < 0, C2 + H − αP + βP < 0;

C5 − G − M − V − βP − Lr1 + Lr2 < 0, αP − H − C2 − βP < 0;

C5 − G − M − V − αP − Lr1 + Lr2 < 0, C2 + H − αP + βP < 0.
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Table 5. Set 1 of the parameter values.

Parameter W1 W2 C1 C2 C3 C4 C5 P H L

Value 20 20 20 10 10 5 15 20 15 100
Parameter M S G V r1 r2 i1 i2 α β

Value 10 20 5 5 0.3 0.45 0.0355 0.0165 1 0.3

Table 6. Set 2 of the parameter values.

Parameter W1 W2 C1 C2 C3 C4 C5 P H L

Value 15 15 10 5 3 1 7 15 5 80
Parameter M S G V r1 r2 i1 i2 α β

Value 5 10 3 2 0.25 0.5 0.0355 0.0165 1 0.1

Table 7. Set 3 of the parameter values.

Parameter W1 W2 C1 C2 C3 C4 C5 P H L

Value 10 10 7 7 2 0.5 6 12 5 40
Parameter M S G V r1 r2 i1 i2 α β

Value 5 12 3 2 0.22 0.3 0.0355 0.0165 1 0.25

Table 8. Set 4 of the parameter values.

Parameter W1 W2 C1 C2 C3 C4 C5 P H L

Value 25 25 23 15 15 8 20 40 15 150
Parameter M S G V r1 r2 i1 i2 α β

Value 15 40 10 10 0.15 0.3 0.0355 0.0165 1 0.1

This value represents the general proportion and is mainly used to verify the tripartite
evolutionary game model in the green credit market. These four groups of values are
shown in the following table. As time goes on, they have evolved 50 times and finally they
reach their respective stable points. The evolutionary trajectory is shown in the figure.

When x = 0.2, y = 0.2, z = 0.2, the evolution trajectory is shown in the figure. The
numerical simulation results provide a consistent and effective conclusion for the strategic
stability analysis of all the parties, and they provide some practical guidance for the
tripartite strategy of the government, financial institutions and SMEs.

Under the condition that the initial willingness is 0.2 and the stability of the first case
is satisfied, the government, financial institutions and small and medium-sized enterprises
finally reach E3(0,1,0) after 50 periods of evolution in the model. This point has only one
combination {non-subsidy, blockchain, greenwashing} and the evolutionary trajectories
are shown in Figure 3. Government subsidies need to invest a lot of money and the cost is
too high, so the willingness to subsidize is low. Financial institutions can obtain default
compensation and reduce financing costs by adopting the blockchain model. Under the
green credit policy, for the SMEs, the government and the blockchain default punishments
are not enough. Given that the greenwashing production yield is higher, the enthusiasm
for green production is very low.
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Under the condition that the initial willingness is 0.2 and the stability of the second
case is satisfied, the government, financial institutions and SMEs evolve 50 times in the
model and finally reach E5(1,1,0). The evolutionary trajectories are shown in Figure 4. This
point has only one combination {subsidy, blockchain, greenwashing}. The government
subsidy income is higher than the cost paid and the subsidy enthusiasm is high. The
benefit of financial institutions adopting the blockchain model is higher, but the addition
of government subsidies and the lack of two-dimensional punishment still allow SMEs to
retain the motivation for greenwashing production.
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Under the condition that the initial willingness is 0.2 and the stability of the third
case is satisfied, as shown in the Figure 5, the government has not invested subsidy funds
in support, SMEs enjoy compliance incentives in the face of blockchain mode, and the
cost of illegal production is high. Therefore, the government, financial institutions, small
and medium-sized enterprises in the model after 50 periods of evolution, finally reached
E7(0,1,1). This point has only one combination {non-subsidy, blockchain, green}.
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Under the condition that the initial willingness is 0.2 and the stability of situation
4 is satisfied, as shown in the Figure 6, the government invests subsidies to guide green
production, financial institutions use blockchain revenue maximization, small and medium-
sized enterprises use green production, taking into account economic and social benefits,
and the three parties are win–win. The government, financial institutions, SMEs in the
model, after 50 periods of evolution, finally reached E8(1,1,1). This point has only one
combination {subsidy, blockchain, green}.
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However, the green economy is supported by green technology and ecological eco-
nomic ethics. In the immature stage of the green economy, in order to pursue maximum
benefits and despise environmental protection, enterprises have also undermined the
effectiveness of green credit policies. Financial institutions have assumed credit risks,
and the government’s environmental governance costs are becoming higher and higher,
which runs counter to the concept of environmental protection. From an ideal perspective,
the government and SMEs should adjust their strategies to achieve a win–win situation.
The government subsidy income is higher than the cost, which can continuously guide
SMEs to carry out green production and take into account economic and environmental
benefits. SMEs should also respond to the government’s call to engage in green produc-
tion, obtaining no less than the income of green production while taking into account
social responsibility, enterprises have the enthusiasm to participate in green construction.
Therefore, for the sustainable development of the society, the government funds support
green small and medium-sized enterprises, guide the green upgrading of the industry,
and strengthen supervision. Financial institutions introduce blockchain technology, while
enterprises operate legally and greenly, which is the ideal state of the green credit market.
Therefore, in the next results analysis, we will pay more attention to the influence of key
parameters in the ideal state.

4.3. Sensitivity Analysis

To evaluate the influence of some key parameters on the evolution results and trajecto-
ries of the three agents, numerical simulations are also carried out. The selected parameters
include H, P, α, β, G, V, M, C3, and C4. When x = 0.2, y = 0.2, z = 0.2, the initial parameters
are set to satisfy the Case IV: W1 = 50, W2 = 50, C1 = 25, C2 = 15, C3 = 10, C4 = 8,
C5 = 15, P = 60, H = 5, L = 150, M = 15, S = 40, G = 10, V = 10, r1 = 0.15, r2 = 0.35,
i1 = 0.0355, i2 = 0.0165, α = 1, β = 0.1.

In different time periods, the government’s subsidies may be different. As we can
see in Figure 7, when H = 5, 20, 35, the simulation results of replicating the dynamic
equation system 20 times are shown in the figure. With the increase in the subsidy intensity,
the government’s financial pressure is also greater, and the speed of the evolutionary
stability point is also slower and slower. When H = 35, the evolution process of government
subsidy measures slows down. In view of the high cost of green R&D and the equipment
upgrading of enterprises, and given the low proportion of consumers’ awareness of green
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environmental protection into effective market demand, resulting in the imbalance between
the supply side and the demand side of green products, it is necessary to intervene in the
production of green products by means of government subsidies, alleviate the financial
pressure of enterprises, reduce the risk of technological R&D of enterprises, and improve
the enthusiasm of enterprises for green production. However, with the gradual increase inf
government subsidies, this positive effect will also produce negative effects at the same
time, and the marginal effect of the positive effects is becoming lower and lower. It increases
the possibility of greenwashing production in small and medium-sized enterprises. When
the subsidy intensity becomes larger, the process of enterprise green production evolution
also slows down. The possibility of corporate greenwashing production becomes higher,
which means that financial institutions need to bear higher capital risks and legal risks.
Therefore, financial institutions will accelerate the adoption of financial services under the
blockchain model to minimize the risk of default lending.
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Strict government supervision has a good effect on preventing the occurrence of
greenwashing behavior. When P = 40, 25, 15, α = 0.6, 0.85, 1, β = 0.05, 0.15, 0.2, it can be
seen in Figures 8 and 9 that after 20 periods of system evolution, SMEs with penalties of
15 and 25 finally choose greenwashing behavior, and the benefits of default behavior are
much higher than the penalty cost found. At the same time, enterprises choose to default,
and government subsidy funds lose the significance of guiding green production. The
government will choose the “no subsidy” strategy to reduce fiscal expenditure. When
P = 40, with the increase in government punishment, the probability of SMEs choosing
green production becomes higher, and the government will adopt subsidies. It can be
seen that subsidies are very important for green development. With the increasing value
of the evolutionary convergence speed of enterprises choosing green production and the
government adopting subsidy measures is accelerated.

The reward and punishment mechanism of the blockchain has different effects on the
decision-making of all the parties. In reality, different blockchain platforms and financing
methods will have different information services, and the compensation for financial
institutions is not the same. With reference to the model mentioned in Jiao’s article,
Tencent Financial Technology’s micro-enterprise chain platform and cross-border factoring
financing with linkage advantages can provide different information services. Different
transaction information contracts and punishment mechanisms will have different effects on
the invisible value loss of defaulting companies. The compensation of cross-border factoring
financing and aerospace information invoice credit financing for financial institutions
is also different. Therefore, we set the assignment of the platform tracing mechanism
compensation, trustworthy incentive, and invisible value loss as (5,5,5), (15,15,10), (25,20,15).
From Figure 10, it can be seen that with the increase in positive incentives and penalties
brought about by blockchain, the production behavior of SMEs also has positive feedback,
which reduces the possibility of greenwashing by SMEs and evolves faster to the stable
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point of green production. The increase in penalties also means that financial institutions
can make up for more losses from SME default lending, and the enthusiasm for borrowing
and the motivation to adopt blockchain are also increasing.
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In the real financing situation, the service cost of the blockchain platform is different
from the business cost of financial institutions in the dynamic financial environment. In
order to comprehensively analyze the impact of the blockchain platform service fees and
business costs of financial institutions on the strategy of participating entities, we set C3 = 8,
15, 20 and C4 = 1, 4, 5. The simulation results are shown in Figure 11. It can be seen from
the figure that the change in the control cost and cost gap has no effect on government
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decision-making. With the increase in the gap between the two, it will accelerate the speed
of financial institutions and SMEs to the stable point of {blockchain, green}, but there is no
obvious change in the decision-making of the three. The greater the cost gap, the higher
the necessity and enthusiasm of financial institutions to adopt the blockchain model. Small
and medium-sized enterprises have clearer rewards and punishments for trustworthiness
and default, which will further promote the evolution to green production.
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5. Conclusions and Discussion
5.1. Conclusions

(1) In the green credit financing system, the government’s income difference under
different regulatory intensities directly affects the government’s subsidy decision. The
difference in income is greater than the subsidy cost, that is, the subsidy strategy is adopted.
The difference in income is less than the subsidy cost, and the government will not adopt the
subsidy method. The positive incentives and default penalties brought by the blockchain
affect the direction of enterprise production. If the benefits of the blockchain finance
for the enterprise’s trustworthy incentives and the compensation for the loss of financial
institutions are greater than the regulatory penalties and invisible value losses borne by the
greenwash production enterprises, then the enterprise will choose green production. On
the contrary, the enterprise will still choose default greenwashing.

(2) Excessive government subsidies will increase the possibility of corporate green-
washing in the short term, and the subsidy policy cannot be adhered to for a long time.
The cancellation of subsidies will still leave the problem of greenwashing. The addition of
blockchain can reduce the occurrence of greenwashing, but it cannot replace the regulatory
role of the government.

5.2. Discussion

(1) Government subsidies are intended to ease the financial pressure of green transfor-
mation and green R&D for SMEs, reduce the cost of green enterprise certification, and guide
the upgrading of green industries. The policy can indeed alleviate the problem of financial
constraints. The subsidy program is also an effective force for promoting the ecological
design and recycling of products, but it is not a fact that the higher government subsidies
are more beneficial to environmental performance [57]. Excessive government subsidies
cannot enhance the guiding effect of environmental ethics and the green production of
enterprises, and they even create the soil for greenwashing production of SMEs. However,
if the government removes subsidies, greenwashing production by SMEs will still occur.
The government needs to weigh the environmental benefits and financial costs and the
losses of corporate greenwashing.

(2) The citation of blockchain technology allows financial institutions to reduce the cost
of financing operations, as well as to moderately compensate for the loss of defaulted loans
to SMEs, reducing the credit risk and increasing the incentives of financial institutions for
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green credit. The cost of blockchain platform services does not affect financial institutions’
decision-making, but the larger the gap with business costs, the more incentive financial
institutions have to adopt blockchain technology. The cost of blockchain in this paper
is relatively simple. In fact, there are cost problems in the construction, application and
operation of blockchain [52]. The high cost of blockchain will make it difficult for the game
system to reach the ideal state [3], and banks are extremely sensitive to the change in the
blockchain cost [54]. Reducing the blockchain cost is the key direction to be developed.

(3) Unlike Chen’s cautious attitude toward environmental information disclosure [25],
the information transparency brought about by blockchain has a positive effect on the entire
credit financing system, and there is no need to worry that the government’s disclosure
of negative information about the environmental behavior of enterprises will damage its
disclosure of good environmental information represented by green certification, while
positive information about enterprises’ fulfilment of green commitments will also be made
known to the public. As trustworthy enterprises are incentivized, the default cost of
greenwashed enterprises will be higher, including both the explicit and implicit loss of
value, thus accelerating the evolution of SMEs to green production and sharing the burden
of government regulation. However, the introduction of blockchain technology does not
eliminate the possibility of SMEs drifting toward green production, and to reduce the
occurrence of this behavior, the position of government regulation must not be missing
and regulation must not be relaxed at a reasonable cost. Compared with the advantageous
enterprises that occupy a higher market share, the decision-making speed and effect of
the disadvantageous enterprises are much lower than the former. In reality, enterprise
heterogeneity will affect the speed of decision-making and even the effectiveness of the
policy. Advantageous enterprises can obtain more green innovation returns and reputation
from their market share, and government punishment can effectively warn them. They
can have more choice space to access the blockchain. Disadvantaged companies are more
likely to engage in greenwashing for lower penalties [24]. It can be considered to enhance
the construction of corporate social responsibility to increase the cost of greenwashing
psychological loss [35]. But for disadvantaged companies, accepting blockchain means
smaller greenwashing possibilities and higher technical costs, and the enthusiasm for access
will not be high, which is a hidden danger to the effectiveness of green credit. In the market
with universal access to blockchain, rejection may mean financing difficulties, and brands
are not trusted by consumers and thus difficult to operate. In the future, it may be necessary
to consider subsidizing blockchain by the government.

(4) This paper considers the tripartite game of greenwashing behavior among the
government, financial institutions and SMEs in the green credit market based on blockchain
technology. The blockchain technology platform is built by the government and used
by financial institutions. In reality, many financial institutions build their own platforms.
Whether the construction cost can be used as a parameter affecting the decision-making of
financial institutions can be studied. In addition, the green credit market, in addition to
government participation, will have the participation of non-financial institutions, so in the
future, we can consider the four-party evolutionary game or Stackelberg game and take the
refined blockchain cost as the focus of the research, study the sensitivity of each party to the
blockchain cost and determine which blockchain platform is the cost minimization method.

5.3. Policy Implications

(1) We can reinforce the social publicity mechanism, increase social publicity and media
disclosure to enhance the reputation damage of greenwashing, and improve the reputation
and popularity of green production enterprises. We can strengthen the construction of
corporate social responsibility to increase the illegal cost and greenwashing psychological
loss, so that green enterprises have more motives to put into green production.

(2) Government subsidies can consider a variety of subsidy methods rather than a
one-size-fits-all cost subsidy and can be adjusted according to the subsidy object. For
example, the subsidy method can consider “inclusive subsidy” and “competitive subsidy”,
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consider “consumption subsidy” and “innovation subsidy” with different incentive effects,
and also consider “technology subsidy” and “price subsidy” to improve the efficiency of
government funds.

(3) The introduction of blockchain reduces the financing cost of financial institutions,
improves the enthusiasm for green credit, and also benefits more small and medium-sized
enterprises in terms of the green transformation. When the government invests the same
degree of subsidy, the enthusiasm for green production is higher and the subsidy effect
is strengthened on behalf of blockchain. Therefore, the government can also consider
subsidizing the investment and construction of the blockchain, encouraging more institu-
tions to participate in the use of new technologies and applying new technologies to all
aspects of green production. From the two dimensions of technology and government,
the two-pronged approach reduces the possibility of corporate greenwashing.

(4) The government should amplify the supervisory and management mechanism
and strengthen the supervision and penalties for opportunistic corporate behavior so
that the green credit market can develop more healthily. It can also match a variety of
policy combinations and make rational use of tax and other policy tools to encourage more
enterprises to engage in green production.
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