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This paper uses Chinese A-share fishery-listed companies from 2009 to 2025 as the
research sample, comprising 14 companies and 197 annual panel observations. Using a
two-way fixed-effects model, it empirically tests the impact, transmission path, and
heterogeneity of environmental, social, and governance (ESG) performance on the
financing constraints of fishery companies. The ESG indicators are measured using a
comprehensive rating of 0 to 100 points on the Huazheng Index, with higher scores
indicating better overall levels of environmental compliance, social responsibility
fulfillment, and internal governance of the company. Financing constraints are calculated
using the KZ index, with a higher index value indicating greater financing constraints for
the company. The study found that the regression coefficient of the comprehensive ESG
score of companies is -0.069, which is significantly negative at the 5% statistical level,
indicating that good ESG performance can significantly alleviate the financing
constraints of fishery companies. Mechanism testing shows that subsidy acquisition and
supply chain relationship governance are the two core transmission channels through
which ESG mitigates effects. Heterogeneity analysis shows that the environmental
dimension is the core driver of ESG in improving the financing environment for
companies, and that the financing slow-release effect of ESG is more pronounced in
aquaculture and fishery companies with low export dependence. This study is based on
the local characteristics of China’s fisheries industry policies and industrial chain, and
examines the economic effects of ESG in the agricultural sector. It can provide local
empirical evidence to optimize green finance policies in the fisheries industry and to lay
out ESG practices for listed aquatic companies.

1. INTRODUCTION proposing the development goals of promoting the ecolog-
ical transformation of aquaculture, strengthening the man-

agement of fishery pollution, and building a modern fish-
eries industry chain, and set up special financial policy
tools such as subsidies for green aquaculture, subsidies for
ecological restoration of fisheries, and funds for upgrading
the modern seed industry, to continue to increase support
for the green transformation of fisheries.* At the same time,
China’s green finance system continues to improve, and
ESG, as a comprehensive evaluation framework that inte-
grates environmental, social responsibility, and corporate
governance, is widely used to quantitatively evaluate com-
panies. The domestic academic community generally uses
the Huazheng ESG rating for related research. This data-
base provides continuous, complete data since 2009, and
the evaluation indicators align with China’s local regula-
tory requirements and industry realities. Corresponding as-

Comprehensively promoting rural revitalization and accel-
erating agricultural and rural modernization are the core
strategic themes of China’s “agriculture, rural areas, and
farmers” work in the new era. Fisheries are an important
component of the modern agricultural system, and their
green and low-carbon transformation is a key lever for
achieving high-quality agricultural development and co-
ordinated promotion of marine ecological protection.! In
recent years, the No. 1 central document of the Central
Committee has consistently laid out arrangements for the
high-quality development of fisheries. The Ministry of
Agriculture and Rural Affairs and other departments have
successively issued the Several Opinions on Accelerating
the Green Development of Aquaculture Industry? and 14th
Five Year Plan for National Fishery Development,3 clearly
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sessment items have been developed for pollution control
and water ecological conservation issues unique to the fish-
eries industry, and the scoring rules are better aligned with
the operational characteristics of domestic fishery-listed
companies. Therefore, this paper uses the Huazheng Score
to measure the ESG level of the sample companies. The
score ranges from 0 to 100 points; the higher the score, the
better the company’s overall performance in environmen-
tal control, social responsibility implementation, and in-
ternal governance. It should be noted that different third-
party rating agencies have distinct indicator compositions
and weight allocations, resulting in differences in ESG rat-
ing outcomes. For banks and other credit institutions, ESG
rating is an important non-financial signal. High-scoring
companies have lower potential default risks, such as envi-
ronmental penalties, business turbulence, and governance
chaos, thereby alleviating information asymmetry between
banks and companies. Therefore, it has gradually been in-
corporated into the credit risk control process and has be-
come a key reference for assessing companies’ financing
quality. Banking and financial institutions are gradually in-
corporating ESG performance into the credit approval
process,> providing a new policy path for agricultural com-
panies to solve financing difficulties.

Against the backdrop of sustained policy dividends, the
financing constraints faced by fishery companies have not
been fundamentally alleviated. Fishery production has both
strong environmental sensitivity and high natural risk at-
tributes. The core assets of companies are primarily bi-
ological assets, which generally face valuation challenges
and have limited collateral effectiveness. At the same time,
aquaculture operations are affected by multiple factors, in-
cluding disease outbreaks, climate fluctuations, market
prices, and adjustments to import and export policies, re-
sulting in insufficient profitability and cash flow stability,
further increasing the credit risk premium for financial in-
stitutions.® Although forestry, animal husbandry, and agri-
culture also face common pain points related to restricted
biological asset mortgages, fisheries rely on water bodies
for production and have distinct industry characteristics in
terms of regulatory rules, natural disturbances, and indus-
trial chain structures. It is necessary to conduct research
as an independent sub-track. First, the aquaculture tailwa-
ter exhibits cross-border flow in the river basin and off-
shore, making pollution prone to forming cross-regional
non-point-source impacts. For aquaculture, China has is-
sued independent tailwater discharge standards, regional
management and control rules for mudflats in all waters,
and has clearly distinguished the environmental supervi-
sion system from the land planting and breeding industry.”
Secondly, the summer fishing ban, the protection of aquatic
organisms, and the management of nearshore ecology are
exclusive fisheries management systems, and the corre-
sponding financial subsidy policies are also independent of
other agricultural categories. Thirdly, fishery production is
completely constrained by water environmental conditions.
Water ecological disasters such as red tide, abnormal sea
temperature rise, and water hypoxia have the characteristic
of rapid diffusion across the entire area. A single disaster

can easily damage the entire aquaculture population, and
the sources of disturbance affecting operating income dif-
fer significantly from those in terrestrial farming. Fourthly,
the decentralization characteristics at both ends of the in-
dustrial chain are prominent. The upstream is mainly com-
posed of small-scale individual farmers, while the down-
stream production and sales are simultaneously impacted
by domestic consumption and cross-border import and ex-
port policies. The logic of supply chain fluctuations is dif-
ferent from that of large-scale agricultural and forestry in-
dustries. Based on the basic characteristics of differentiated
industries mentioned above, this paper selects listed fishery
companies as research samples for targeted empirical
analysis to address the research gap in ESG and corporate
financing in the segmented agricultural sector.

Existing academic research has yielded substantial find-
ings on the economic consequences of ESG and the factors
influencing company financing constraints, generally con-
firming that strong ESG performance can improve company
financing conditions. However, existing research samples
are mostly concentrated on listed companies across the en-
tire industry, and there is a lack of specialized discussions
of subsectors such as fisheries that have both agricultural
attributes and strong policy dependence. There is also lit-
tle literature that combines the characteristics of the fish-
eries industry to break down the internal transmission path
of ESG impact financing constraints from multiple dimen-
sions. The relevant research conclusions are difficult to di-
rectly provide targeted empirical support for policy opti-
mization in fisheries.

Based on the policy background and research gaps men-
tioned above, this paper takes Chinese A-share fishery-
listed companies from 2009 to 2025 as research samples,
constructs a two-way fixed effects model to empirically test
the overall impact of ESG performance on financing con-
straints of fishery companies, and further refers to the
mechanism analysis ideas of Dell® and Dong and Yu? to test
the two transmission paths of subsidy acquisition and sup-
ply chain relationship governance, and conduct robustness
tests through various methods. On this basis, this paper
also conducts an extended analysis at three levels: ESG di-
mensions, business attributes of fishery companies, and ex-
port dependence, to clarify the differences in ESG financing
effects in different scenarios.

This study combines theoretical optimization, empirical
supplementation, and practical reference values. On a the-
oretical level, given the industry characteristics of strict en-
vironmental controls, the difficulty of valuing biological as-
sets, and strong policy dependence, this paper explains the
distinctive operating mechanism and heterogeneity of ESG
impact financing constraints in the fisheries industry. At an
empirical level, this paper uses data from listed fisheries
companies to conduct tests, filling an empirical gap in ex-
isting research, which largely focuses on the industry as a
whole. On a practical level, research findings can guide fish-
eries companies to leverage ESG initiatives to secure policy
subsidies and stabilize their supply chains, thereby improv-
ing their financing position. They can also provide empir-
ical evidence to help regulatory agencies optimize green
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subsidies for fisheries and establish industry-specific green
finance evaluation systems, thereby promoting the green
upgrading of the fisheries industry chain.

2. LITERATURE REVIEW AND HYPOTHESIS
PROPOSAL

2.1. ECONOMIC CONSEQUENCES OF ESG PERFORMANCE

Previous literature has examined the various practical im-
pacts of ESG on corporate financing, operational perfor-
mance, investment behavior, and operational risk. Cheng
et al. found, using cross-border sample data, that improv-
ing company ESG levels can reduce agency conflicts, de-
crease information asymmetry, and alleviate external fund-
ing pressure for companies.10 In the banking credit market,
companies with negative ESG records have higher loan
pricing, and credit institutions will further increase risk
premiums when collateral is insufficient.!! El Ghoul et al.
provide evidence, from an equity financing perspective,
that sustainable investments in environmental, employee,
and product dimensions can lower the cost of equity financ-
ing for companies.!? Empirical evidence from China’s A-
share market also confirms the differential performance of
the above effects, as both equity structure and the nature of
property rights can alter the strength of ESG in alleviating
financial constraints.1314

ESG can improve companies’ market valuation and book
performance. High-quality ESG practices can enhance the
market value of companies. Simply disclosing behavior can-
not directly generate profits, but it can mitigate valuation
losses stemming from ESG shortcomings.!> Li et al. pointed
out that management power amplifies the positive value ef-
fect of ESG information disclosure.1® The data show a sig-
nificant positive correlation between ESG and financial per-
formance, with this effect more pronounced in the eastern
region, among state-owned companies, and among heav-
ily polluting companies. ESG also plays a role in the oper-
ational decisions of company entities. A good ESG rating
can smooth out performance fluctuations, attract market
attention, and reduce resource misallocation issues such
as overinvestment and underinvestment.!” He’s research!8
also demonstrates that ESG can promote companies’ digital
upgrading and indirectly enhance innovation output.

Multiple studies on crisis events have confirmed that
ESG serves a risk-buffering function. Lins et al. compared
the market performance of companies during the financial
crisis and found that companies with high ESG targets ex-
hibit greater income stability and smoother debt chan-
nels.19 Broadstock et al. drew similar conclusions from pan-
demic samples, stating that the hedging value of ESG is
fully demonstrated only during periods of intense market
volatility.20 Recent studies have shown that long-term ESG
accumulation can reduce the impact of negative public
opinion and violations on a company’s market value.2! Fur-
ther research has supported this perspective on asset al-
location, finding that during periods of market volatility,
investment portfolios that focus on environmental and

governance dimensions exhibit greater resilience to down-
turns.22

Existing literature has confirmed that ESG can improve
company financing conditions. However, most studies se-
lect listed companies across the entire industry, and few
conduct segmented tests on highly environmentally sensi-
tive agricultural companies, such as fisheries, nor do they
analyze the transmission pathways and characteristics of
the fisheries industry. This paper can supplement incre-
mental evidence in this dimension.

2.2. FACTORS INFLUENCING COMPANY FINANCING
CONSTRAINTS

Asymmetric information and agency conflicts underlie the
formation of financing constraints in companies. When
there is friction in the capital market, the cost of internal
funds for companies is significantly lower than that of ex-
ternal financing, and the price difference between internal
and external financing can lead to varying degrees of fund-
ing constraint difficulties.23:24 Existing literature systemat-
ically summarizes various influencing factors across three
dimensions: internal company characteristics, the external
market environment, and industry-related channels, with a
focus on identifying and causally decomposing constraint
levels.

The operational and governance characteristics of a
company are the fundamental variables that determine the
strength of financing constraints. The asset size, cash flow
stability, and proportion of tangible assets directly deter-
mine a company’s ability to mortgage and guarantee.
Small-scale, light-asset, and highly volatile companies find
it difficult to convey stable debt-repayment signals to fi-
nancial institutions and face higher credit-access thresh-
olds.25 The equity structure and internal governance
arrangements, such as the board of directors, can affect
agency costs, and companies with highly concentrated eq-
uity and a low proportion of independent directors are
more likely to suffer from interest encroachment, thereby
exacerbating the information gap between the supply and
demand sides of funds.2® In addition, Biddle and Hilary
pointed out that transparency of accounting information
also plays a key role, and high-quality financial disclosure
can reduce the cost of information screening between banks
and investors, effectively alleviating external financing
pressure.2?

Macro-financial development, legal protection, and in-
dustrial policies constitute external constraints. The higher
the degree of regional financial marketization, the more in-
tense the competition among credit supply entities, and
the richer the channels for companies to obtain low-cost
funds.28 Improving investor protection laws can constrain
major shareholders’ embezzlement and management’s self-
interested behavior, and reduce the risk premium required
by external investors.2? Recent studies have also shown
that industry-level policy support can directly improve the
availability of funds for companies. Government subsidies,
as a typical policy tool, not only supplement operating cash
flow but also signal policy recognition to financial institu-
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Research sample limitations

Existing empirical studies mainly focus on listed companies across the entire industry and manufacturing
sectors as research subjects, with limited discussion of agriculture-related industries. The fishery industry
has unique characteristics of high environmental constraints, a high proportion of biological assets, and
strong policy dependence. There is currently no literature specifically testing the role of ESG in financing
constraints among Chinese listed fishery companies, and the existing conclusions are difficult to apply to the

realities of the fishery industry.

Limitations of the transmission mechanism

Existing mechanism analysis has mostly focused on general theoretical paths such as information asymmetry
and agency costs, without combining fishery policy support and the characteristics of dispersed upstream and
downstream industrial chains to explore transmission channels. There is a lack of research on mechanism
testing from both financial resources and industrial chain relationships.

~
Limitations of Heterogeneity Mining
The existing heterogeneity analysis is mostly based on general characteristics such as property rights and
company size, ignoring the industry-specific grouping dimensions of internal business types and overseas
market dependence in fisheries, which cannot reveal the differential patterns of ESG financing effects among
different types of fisheries companies.

S

Figure 1. A review of the limitations of research on the impact of ESG on company financing constraints

tions, thereby reducing the difficulty of external financing
for companies through a dual path.30-32

Research on industrial chain relationships has further
expanded the analytical boundaries of financing con-
straints. The degree of close cooperation between upstream
and downstream can change a company’s ability to obtain
commercial credit. A moderately concentrated group of
suppliers and customers can help establish long-term sta-
ble cooperation, and companies can rely on commercial
credit to replace some bank loans.33 In recent years, sus-
tainable finance research has included ESG as a precursor to
financing constraints. A company’s environmental, social
responsibility, and governance levels can change the risk
assessment results of credit institutions. Companies with
high ESG scores can obtain longer loan terms and lower fi-
nancing interest rates.34-36

Based on existing research, the logical framework for the
role of various factors in financing constraints has been
formed. However, when combined with the industrial at-
tributes of the fishery sub-industry, significant adaptation
gaps remain in existing research. The core limitations can
be summarized into three dimensions, as shown in Figure
1.

2.3. THE IMPACT OF ESG PERFORMANCE ON
FINANCING CONSTRAINTS OF FISHERY COMPANIES

The financing constraints of fishery companies combine
the common causes and distinct industry attributes of gen-
eral companies. The difficulty of valuing biological assets,
the strong impact of natural risks on production and op-
erations, and information asymmetry between banks and
companies have long constrained the efficiency of industry
financing. ESG practices can affect companies’ financing
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environment through multiple pathways tailored to indus-
try characteristics. The following analysis combines the two
transmission pathways of subsidy acquisition and supply
chain relationship governance, and proposes corresponding
research hypotheses.

2.3.1. SUBSIDY ACQUISITION TRANSMISSION PATHWAYS
AND RESEARCH HYPOTHESES

Fisheries is a typical policy-supported agricultural industry,
and various government subsidies, such as green breeding
subsidies, fisheries ecological restoration subsidies, and
rural revitalization industry support funds, are important
sources of funding for companies in the industry. Fishery
companies with excellent ESG performance demonstrate
outstanding compliance in the environmental dimension,
aligning more closely with the policy orientation of green
fishery development in China. They have obvious advan-
tages in the evaluation of qualifications and the allocation
of quotas for special subsidies, and can obtain larger and
more sustainable government subsidy support.37

From a functional logic perspective, government subsi-
dies can alleviate financing constraints for companies in
two ways: by supplementing funding and by providing sig-
nal certification. On the one hand, government subsidies
directly inject operational cash flow into companies, filling
internal funding gaps and reducing the need for external
debt financing. On the other hand, government subsidies
have the certification effect of official credit endorsement,
which signals to the credit market company compliance
and policy recognition. It can effectively reduce informa-
tion asymmetry between financial institutions and compa-
nies, lower risk premium requirements, and help compa-
nies obtain lower-cost, longer-term credit funds.30.38 For
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agricultural companies, the signaling value of policy en-
dorsement is more evident, as it can reduce financial in-
stitutions’ concerns about natural risks in agricultural pro-
duction and increase their willingness to extend credit.

Based on the above transmission logic, ESG performance
can be improved by increasing subsidies to enhance the fi-
nancing environment of fishery companies, and there is a
direct overall correlation between the two. Based on this,
the following research hypotheses are proposed:

Hypothesis 1. The better the ESG performance, the
lower the financing constraints faced by fishery companies

Hypothesis 2. Subsidy acquisition plays a transmission
role in alleviating financing constraints for fishery compa-
nies through ESG performance

2.3.2. TRANSMISSION PATH AND RESEARCH
HYPOTHESIS OF SUPPLY CHAIN RELATIONSHIP
GOVERNANCE

The fisheries industry chain has the structural character-
istics of being scattered at the upstream and downstream
ends. The upstream supply side is mainly composed of
small and medium-sized breeders, with low production
standardization and significant risks of disease and quality
control issues. The downstream demand side is signifi-
cantly affected by fluctuations in the consumer market and
by adjustments to import and export policies, resulting in
weak order stability. The operational risks of the upstream
and downstream of the industrial chain are easily transmit-
ted to core companies, exacerbating business fluctuations
and financing difficulties. Fishery companies with well-es-
tablished ESG management systems place greater emphasis
on full-chain compliance control and long-term coopera-
tion building and tend to select qualified and stable suppli-
ers to establish deep, long-term partnerships with core cus-
tomers, optimizing overall supply chain relationships.3%:40

A good supply chain relationship can improve the fi-
nancing conditions of companies in two ways: business sta-
bility and financing expansion. Firstly, stable upstream and
downstream cooperative relationships can reduce transac-
tion costs, smooth production and operation fluctuations,
enhance the predictability of company profits and cash
flows, and lower the risk assessment level of financial insti-
tutions. Secondly, close supply chain cooperation provides
the basic conditions for companies to rely on commercial
credit and carry out supply chain finance business, which
can expand the financing channels and funding availabil-
ity of companies.4! The fisheries industry is highly vulner-
able, and improving supply chain relationships can effec-
tively hedge against natural risks and market fluctuations,
thereby strengthening companies’ financing capabilities.

Based on the above transmission logic, ESG performance
can alleviate the financing constraints of fishery companies
by optimizing supply chain relationships. Based on this, re-
search hypotheses are proposed:

Hypothesis 3. Supply chain relationship governance
serves as a transmission mechanism in alleviating financing
constraints for fishery companies through ESG perfor-
mance.

Hypothesis 2

Subsidy
Acquisition

Hypothesis |

ESG

Performance

Financing Constraints for

Fishery Companies

Supply Chain
Relationship

Hypothesis 3 Governance

Figure 2. Transmission mechanism framework of ESG
performance affecting the financing constraints of
fishery companies

In summary, ESG performance can not only directly al-
leviate the financing constraints of fishery companies but
also indirectly alleviate them through two channels: sub-
sidy acquisition and supply chain relationship optimiza-
tion. The overall transmission logic is shown in Figure 2.

3. RESEARCH DESIGN

3.1. SAMPLES AND DATA

This paper uses A-share fishery-listed companies in China
from 2009 to 2025 as the research sample. The selection of
this time interval is mainly based on two considerations:
firstly, in 2009, China’s new and old company accounting
standards had completed the transition and connection,
and the financial data caliber of listed companies was uni-
fied and comparable; Secondly, the traceable data of the
Huazheng ESG Index dates back to 2009, which ensures the
time series integrity of the core independent variables. In
the sample screening process, this paper first defines the
industry scope based on the “Guidelines for Industry Clas-
sification of Listed Companies (Revised in 2012)” issued
by the China Securities Regulatory Commission, selects A-
share listed companies in the fishery category under the
agriculture, forestry, animal husbandry, and fishery cate-
gories, and includes relevant companies whose main busi-
ness involves aquaculture, marine fishing, aquatic process-
ing, and fishery supporting services to ensure that the
sample business attributes are highly compatible with the
fishery industry. 14 fishery-listed companies have been pre-
liminarily identified as the research subjects. Given that
the fisheries industry is highly segmented and the total
sample size of listed companies is limited, excessive ex-
clusion of samples will reduce the effectiveness of statis-
tical testing. This paper excludes only annual observations
with missing core variables and subsequently absorbs indi-
vidual heterogeneity and macro-time shocks using a two-
way fixed-effects model to mitigate the influence of outliers
on the regression results. In terms of data sources, the
core independent variable ESG performance is taken from
the Huazheng Index database, while other financial, gover-
nance, and supply chain-related data are sourced from the
CSMAR database. After the above screening and sorting, a
total of 197 non-equilibrium panel observations were ob-
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tained from 14 listed fishery companies. Considering that
the number of cross-sectional companies in this paper is
relatively small, the panel is more inclined towards indus-
try-specific analysis. Therefore, in the robustness testing
section, an additional leave-one-out test and a Bootstrap
Correction are added to specifically address small-sample
estimation bias and to ensure the credibility and effective-
ness of the empirical conclusions as much as possible under
the existing data conditions. All data processing and analy-
sis in this paper are implemented using R.

3.2. VARIABLE DEFINITION
3.2.1. DEPENDENT VARIABLE

The dependent variable in this paper is financing con-
straints, measured using the KZ index proposed by Kaplan
and Zingales.#2 The KZ index comprehensively incorpo-
rates multidimensional financial information such as op-
erating cash flow, investment opportunities, capital struc-
ture, dividend distribution, and cash holdings, which can
comprehensively reflect the external financing premium
and financing difficulty faced by companies. It is a com-
monly used measurement indicator in the study of financ-
ing constraints of listed companies. The larger the KZ in-
dex, the scarcer the company’s operating cash flow, the
stronger the investment demand, the higher the debt pres-
sure, the weaker the cash reserves and dividend-payment
ability, and the more severe the external financing con-
straints the company faces. Conversely, the opposite indi-
cates that the degree of financing constraints faced by the
company is relatively light. The specific calculation formula
for the KZ index is as follows:

Fi4

KZ; = —1.002 x

-+ 0.283 x Tobin,
it—1

Divl—,t

TAiz (1)

+3.139 x Lev;; — 39.368 x

Cash,

In the formula, i represents the individual company, and t
represents the observation year; CF; , is the net cash flow
generated from the current operating’ activities of the com-
pany; TA; _; is the total assets of the company at the end of
the previous period, which is used to standardize flow indi-
cators to eliminate differences in company size; TobinQ; ; is
the current TobinQ value of the company, representing the
investment opportunities and market valuation level of the
company; Lev;  is the current asset liability ratio of a com-
pany, reflecting its capital structure and debt burden level;
Div; ; is the total amount of cash dividends distributed by
the company in the current period,; Casth is the balance of
cash and cash equivalents at the end of the current period
for the company.

At present, the academic community has not yet devel-
oped a KZ correction coefficient specifically for calibrating
and optimizing Chinese fishery-listed companies, so the
original coefficient is used for analysis. Because this paper
introduces individual fixed effects in the empirical model,
the overall systematic bias from coefficient copying will be

—1.315 x

absorbed by the fixed effects. Changing only the absolute
value of financing constraints will not affect the identifica-
tion of ESG relative volatility in the marginal effects of fi-
nancing constraints, nor will it interfere with the core re-
gression results of this paper.

3.2.2. INDEPENDENT VARIABLE

The core independent variable in this paper is companies’
ESG performance. Refer to previous research,!82243 the
Huazheng ESG comprehensive score released by the
Huazheng Index is used for measurement. This evaluation
system has achieved full coverage of all A-share-listed com-
panies, with traceable data dating back to 2009, and can
provide continuous and stable evaluation data for research
on the fishery sub-industry. The Huazheng ESG indicator
system follows a three-dimensional evaluation framework
of environment, society, and governance, covering multiple
aspects, including company pollution prevention and con-
trol, resource utilization, product quality, employee rights
and interests, equity structure, and internal control gov-
ernance. For highly environmentally sensitive industries
such as fisheries, the system will assign higher evaluation
weights to the environmental dimension, thereby fairly re-
flecting companies’ ESG practice levels given industry char-
acteristics.

This rating uses a percentage system to report results,
with a score range of 0 to 100. The rating takes into account
both the quality of the company’s ESG information dis-
closure and the actual performance. The higher the score,
the better the company’s overall ESG performance. Com-
pared with other rating systems, Huazheng’s ESG rating
sample offers comprehensive coverage and strong localiza-
tion adaptability, enabling more accurate measurement of
the ESG compliance value of domestic fishery companies.
Therefore, this paper selects it as a proxy for the core inde-
pendent variable.

3.2.3. MECHANISM VARIABLES

This paper examines the internal transmission path by
which ESG impacts the financing constraints of fishery
companies through two channels: subsidy acquisition and
supply chain relationship governance. The specific defini-
tion and measurement method are as follows:

(1) SUBSIDY ACQUISITION

This paper measures subsidy acquisition by the total
amount of subsidies received by the company in the current
year, in billions of yuan, reflecting the scale of policy fund-
ing support obtained by the company in a single accounting
year. Obtaining various subsidies is a policy resource chan-
nel for fishery companies. Companies with better ESG per-
formance are more aligned with the policy orientation of
green fishery development. They are more likely to secure
special subsidy funds, thereby alleviating financing con-
straints by supplementing cash flow and signaling policy
endorsement.
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(2) SUPPLY CHAIN RELATIONSHIP GOVERNANCE

This paper uses the arithmetic mean of the proportion of
the top five suppliers’ procurement amount to the total an-
nual procurement amount and the proportion of the top
five customers’ sales amount to the total annual operating
income to measure supply chain relationship governance.
The calculation formula is shown in equation (2):

< Top five suppliers’ procurement amount %, ¢

1
Chain i,t = —x -
Total annual procurement amount i, ¢

2

(2)

Top five customers’ sales amount ¢,¢
Total annual revenue ;

The concentration of a single supplier or customer can
only reflect the structural characteristics of one side of the
industrial chain, while fishery companies face dual struc-
tural pressures both upstream and downstream. The up-
stream supply side is mainly composed of dispersed small
and medium-sized farmers, with uneven quality and com-
pliance levels and prominent disease risks. The downstream
demand side has strong bargaining power with core cus-
tomers, and order fluctuations are significantly influenced
by consumer markets and export policies. The stability of
cooperation between upstream and downstream will sig-
nificantly affect companies’ operational risks and financing
capabilities. The comprehensive index, synthesized as the
average of the upstream and downstream, more accurately
characterizes the degree of cooperation and binding in the
company’s overall supply chain.

3.2.4. CONTROL VARIABLES

To control for other potential influencing factors, this paper
introduces several company-level control variables, includ-
ing years since founding, Tobin’s Q value, company size,
dual role integration, shareholding ratio of the largest
shareholder, proportion of independent directors, and rev-
enue growth rate.44:45 Meanwhile, given that the individual
characteristics of companies that do not change over time
and common temporal trends may systematically affect the
quality of information disclosure, this paper further con-
trols for individual and year fixed effects in the benchmark
regression model. The detailed variable definitions are
shown in Table 1.

3.3. MODEL CONSTRUCTION
3.3.1. BENCHMARK REGRESSION MODEL

This paper constructs a dual fixed effects model to identify
the impact of ESG disclosure on financing constraints, as
follows:

KZiy = ap 4+ o1 X ESGig + pi + A¢ + €4t (3)
Add control variables to model (1) to obtain model (2)

K
KZ; = Bo + B1 X ESGi,t + Z B Controls ;; (4)
K=2

i+ At gy
Among them, KZ, ; represents the degree of financing con-
straint of company i in the t-th year; ESG; , represents the
ESG practice level of company i in year t; Controls are a
series of control variables; p; and A; represent individual

effects and year effects, respectively; & ¢ Is the perturba-
tion term. Given the possibility of sequential correlation
among observed values for the same company across differ-
ent years, this paper clusters standard errors at the individ-
ual company level in regression analysis to ensure the ro-
bustness of statistical inference.

3.3.2. MECHANISM VERIFICATION MODEL

Based on a benchmark regression, this paper further an-
alyzes the internal transmission path through which ESG
performance affects the degree of financing constraints on
fishery companies. Given that the traditional three-step
mediation effect model is prone to estimation bias due
to endogeneity in mechanism variables, this paper adopts
the mainstream two-step analysis paradigm in the field of
causal mechanism testing8%46:47 to construct a mechanism
effect model for testing. Specifically, this paper sets up two
regression equations to verify the potential mechanism.
The model settings are shown in equations (5) and (6). The
first step is the benchmark total-effect test, which assesses
whether the overall impact of ESG on the financing con-
straints of fishery companies is significant. This is a prereq-
uisite for mechanism analysis.

K
KZ; = Bo + B1 X ESGM + Z B Controls (5)
K=2

i+ At gy
The second step is to test the effect of mechanism vari-
ables. This paper includes subsidy acquisition and supply
chain relationship governance as dependent variables in
the model to examine the direction and statistical signifi-
cance of the effects of ESG performance on these two trans-
mission variables. If the regression coefficient on ESG in
this step is significant and consistent with existing theories
and the consensus in the literature, it can be concluded that
the corresponding transmission path is valid.
Mechanism ;; = 7o + 71 X ESGiy

K
+ Y Controls gt + pi (6)
K=2

+)\t + Eit
Among them, Mechanismi,t is the Mechanism variable, rep-
resenting the two transmission mechanisms of subsidy ac-
quisition and supply chain relationship governance dis-
cussed in this paper. All other variables are consistent with
the baseline regression.

4., RESULT

4.1. DESCRIPTIVE STATISTICS AND CORRELATION
ANALYSIS

Table 2 presents the descriptive statistics for the main vari-
ables, based on 197 sample observations. The mean of the
dependent variable KZ is 2.08, with a standard deviation
of 1.96, indicating that the sample fishery companies gen-
erally have a certain degree of financing constraints, and
there are significant differences in the level of constraints
between companies. The average performance of the inde-
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Table 1. Variable Definition

Category Variable Symbol Definition
Dependent Financing Using the KZ index to measure the degree of company financing
. . Kz .
Variable Constraints constraints
Ind?pendent ESG Performance ESG Usmg the Huazheng ESQ comprehensive score to measure the ESG
Variable practice level of companies
Subsidy Acquisition Gov The total amount of various subsidies in that year, expressed in CNY
100mn
Mechanism . . . .
Variables Supply Chain Measured by the arithmetic mean of the procurement proportion of
Relationship Chain the top five suppliers and the sales proportion of the top five
Governance customers
Years since . .
Founding Age Ln (Years since founding)
Tobin's Q Tobing Company market value/Total assets
Company Size Size Ln (Total assets of the company)
Dual Employment Is the chairman and general manager the same person? If not, take O.
B Dual
Integration If yes, take 1
Control Shareholding Ratio .
Variables Shares held by the largest shareholder/Total share capital of the
of the Largest Top1 compan
Shareholder pany
Proportion of
Independent Independent Proportion of independent directors in the board of directors
Directors
Revenue Growth (Current operating income - Previous operating income)/Previous
Growth .
Rate operating income
Table 2. Descriptive Statistics
Variable Observations Mean Standard Deviation Minimum Maximum
Kz 197 2.08 1.96 -4.31 7.27
ESG 197 69.10 6.18 49.00 87.70
Age 197 2.86 0.33 1.79 3.47
Tobing 197 2.21 1.81 0.98 20.90
Size 197 21.80 0.93 19.30 24.60
Dual 197 0.47 0.50 0 1
Top1 197 0.33 0.13 0.13 0.66
Independent 197 0.39 0.06 0.30 0.60
Growth 197 0.16 0.76 -0.61 8.87

pendent variable ESG is 69.10, which is generally above av-
erage. Among the controlled variables, there are significant
differences in the revenue growth rate and Tobin’s Q val-
ues of companies, reflecting a significant gap between the
growth ability of fishery companies and their market valua-
tion. The distributions of other variables, such as company
size, equity structure, and governance characteristics, fall
within a reasonable range, consistent with the overall char-
acteristics of A-share fishery-listed companies.

Table 3 shows the correlation analysis results of the
main variables. The results showed that the correlation co-
efficient between the dependent variable KZ and the core
independent variable ESG was -0.411 and was significantly
negative at the 1% statistical level, indicating that fishery
companies with better ESG performance face weaker fi-
nancing constraints, consistent with this study’s expecta-

tions. Overall, the maximum correlation coefficient be-
tween variables is 0.529, which is below the threshold of 0.7
for judging multicollinearity, indicating that the regression
model does not have serious multicollinearity issues.

This paper continues to use the variance inflation factor
(VIF) for testing, and the results are shown in Table 4. The
general criteria for determining VIF are: there is no severe
multicollinearity when VIF<5, moderate multicollinearity
when VIF < 10, and severe multicollinearity when VIF >
10. According to Table 4, the mean VIF across all variables
is 1.42, and the maximum is 1.78, indicating no serious
multicollinearity in the regression model of this paper. The
variable settings are reasonable, and subsequent regression
analysis can be carried out.
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Table 3. Correlation Analysis

Variable Kz ESG Age Tobingt Size Dual Top1 Independent Growth
KZ 1
ESG 04117 1
Age 0.071 -0.214™ 1
Tobing 0.144™ -0.081 -0.215™ 1
Size -0.054 0.182" 0.199™ 0277 1
Dual -0.018 0.009 -0.116 -0.153" 0.336™" 1
Top1 -0.299™ 0.246™ -0.316™ 0.009 0.417™ 0.178" 1
Independent -0.054 0.028 -0.064 0.088 0.124 0.125" 0.250™ 1
Growth 0.085 -0.01 -0.037 0.529™ -0.320 -0.200™" -0.137 0.03 1
Note: * ** and * * * respectively indicate statistical significance at the 10%, 5%, and 1% levels.

Table 4. Multicollinearity Test

Variable VIF
ESG 1.16
Age 1.48

Tobing 1.53
Size 1.78
Dual 1.22
Top1 1.61

Independent 1.09

Growth 1.51

Mean 1.42

4.2. BENCHMARK REGRESSION RESULTS

Table 5 presents the benchmark regression results for the
effect of ESG performance on financing constraints. All
models controlled for individual and year fixed effects, and
the stability of the results was assessed by gradually adding
control variables. Specifically, when column (1) only con-
trols for bidirectional fixed effects, the regression coeffi-
cient of ESG is -0.068, which is significantly negative at the
5% statistical level. After gradually incorporating control
variables into columns (2) to (8), although the ESG coeffi-
cient fluctuated slightly, it remained significant at the 5%
level, with a coefficient of -0.069 in column (8). This re-
sult indicates that, after controlling for other influencing
factors, the better the ESG performance of fishery com-
panies, the lower the degree of financing constraints they
face, thereby supporting Hypothesis 1.

4.3. ROBUSTNESS TEST

This paper conducts robustness checks across six dimen-
sions: variable replacement, endogeneity treatment, fixed-
effects expansion, special-sample exclusion, sample sensi-
tivity test, and cluster-standard-error correction to verify
the reliability of the benchmark regression conclusion. The
results of the four conventional robustness tests are sum-
marized in Table 6. Column (1) serves as the baseline re-
gression result as a reference. Column (2) replaces the core
explanatory variable from the Huazheng ESG percentage

Israeli Journal of Aquaculture - Bamidgeh

comprehensive rating with the Huazheng ESG rating, as-
signing values from 1 to 9 in ascending order of 9 levels.
The higher the value, the higher the company’s ESG rating
and overall performance. The results show that the coef-
ficient on the ESG rating remains significantly negative at
the 5% statistical significance level, indicating that the core
conclusion is not affected by the measurement method for
ESG indicators. Column (3) is regressed using the ESG score
from Hexun.com, with the variable ESG_Hexun. The higher
the score, the better the company’s ESG performance. The
regression coefficient is significantly negative at the 1%
level, indicating that the benchmark conclusion is less af-
fected by the measurement divergence of ESG rating agen-
cies. Column (4) adopts a lagged one-period ESG indicator
regression to alleviate potential reverse causality problems.
The lagged coefficient is still significantly negative at the
5% level, indicating a decrease in sample size, which con-
forms to the sample loss law of panel lag. Reverse causality
has weak interference on the conclusion. Column (5) adds
provincial fixed effects on the basis of bidirectional fixed
effects, controlling for the interference of regional indus-
trial policies and resource endowments. The ESG coefficient
remains significantly negative at the 10% level, and the
core conclusion remains stable. Column (6) excludes the
COVID-19 samples from 2020-2022 to eliminate the ab-
normal impact of external shocks, and the ESG coefficient
remains significantly negative at the 10% level, indicating
that samples from special periods do not drive the con-
clusion. In summary, the core conclusion that ESG perfor-
mance alleviates financing constraints for fishery compa-
nies under multiple test settings remains consistent, and
the research results are highly reliable.

Given that the research sample in this paper comprises
only 14 listed fishery companies, the small number of clus-
ters may introduce a downward bias in the robust standard
error of traditional clustering, thereby overestimating the
significance level. To further verify the reliability of the
conclusions in the small-sample scenario, this paper con-
ducted sensitivity testing on a per-sample basis using the
leave-one-out method. Individual fishing companies were
excluded, and a two-way fixed-effects model was re-fitted.
The complete regression results are shown in Table 7. The
test results for all companies show that the ESG coefficients
in all sub-sample regressions remain negative, with stable
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Table 5. Benchmark Regression Results

. (1) (2) (3) (4) (5) (6) (7) (8)
Variable Kz Kz 74 774 Kz Kz Kz 74
£SG -0.068" -0.068" -0.062" -0.068™ -0.068" -0.069" -0.069™ -0.069™
(-2.05) (-2.08) (-2.00) (-2.05) (-2.16) (-2.13) (-2.16) (-2.15)
Age 3.362 2.813 2.311 0.979 0.619 0.420 0.415
3 (0.93) (0.70) (0.56) (0.25) (0.16) (0.10) (0.10)
Tobin 0.181" 0.206™" 0.201"" 0.199™ 0.206™" 0.208"
4 (2.83) (2.88) (3.10) (3.23) (3.46) (2.40)
Size 0.191 0.322 0.387 0.417 0.416
(0.55) (1.03) (1.17) (1.32) (1.30)
Dual -0.824™" -0.806™" -0.812"" -0.813™"
(-2.93) (-2.88) (-2.88) (-2.86)
Top1 -1.534 -1.350 -1.362
v (-0.59) (-0.53) (-0.52)
-1.041 -1.023
Independent (-0.53) (-0.38)
-0.010
Growth (-0.06)
Controls No Yes Yes Yes Yes Yes Yes Yes
Year Effect Yes Yes Yes Yes Yes Yes Yes Yes
Individual Yes Yes Yes Yes Yes Yes Yes Yes
Effect
Observations 197 197 197 197 197 197 197 197
R2 0.054 0.069 0.106 0.110 0.154 0.160 0.160 0.160
Note: * ** and * * * represent significant at the 10%, 5%, and 1% statistical levels, respectively. The t-statistic values are in parentheses, the same applies below.

values ranging from -0.085 to -0.039 and only small fluc-
tuations. The regression results are significant at the 5% or
10% statistical level, indicating that there is no single-com-
pany-dominant problem in the benchmark regression re-
sults of this paper, and that the core conclusion has good
sample stability.

In terms of cluster standard error correction, this paper
conducted 999 bootstrap repeated sampling corrections us-
ing companies as hierarchical units, and the correction re-
sults are shown in Table 8. The results showed that the ESG
benchmark regression coefficient was -0.069, the Bootstrap
estimation bias was minimal, the corrected standard error
was 0.0237, and the 95% confidence interval was (-0.1167,
-0.0221). The overall confidence interval was completely
negative and did not include 0, indicating that after cor-
recting for small sample clustering bias, the alleviating ef-
fect of ESG on financing constraints of fishery companies
still holds significant. In summary, the core conclusion that
ESG performance alleviates financing constraints for fish-
eries companies across multiple test settings remains con-
sistent, and the research results are highly reliable.

4.4, MECHANISM VERIFICATION

This paper uses a two-step method to test the transmission
path. The first step is to verify the benchmark total effect
of ESG performance on the financing constraints of fishery
companies. The second step is to test the impact of ESG
performance on the mechanism variables to determine
whether the transmission path is valid. The following text
examines the two paths of subsidy acquisition and supply
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chain relationship governance, and the results are shown in
Table 9.

Subsidy acquisition is an important pathway for ESG to
alleviate financing constraints for fishery companies. Col-
umn (1) reports the results of the benchmark effect test,
and the regression coefficient of ESG on the financing con-
straint KZ index is -0.055, which is significantly negative
at the 5% statistical level, verifying the overall mitigating
effect of ESG on the financing constraint of fishery com-
panies, consistent with the previous benchmark regression
conclusion. Column (2) reports the impact of ESG on sub-
sidy acquisition, and the results show that the regression
coefficient of ESG is 0.01, which is significantly positive at
the 5% statistical level, indicating that the better the ESG
performance of the company, the higher the subsidy scale
it can obtain. The inflow of various subsidies can not only
directly supplement companies’ internal funds and reduce
their dependence on external debt financing, but also signal
official credit endorsement to the financial market, lower
credit institutions’ risk assessment of companies, and help
alleviate companies’ financing constraints.

Supply chain relationship governance is another impor-
tant mechanism through which ESG can support mitigation
financing. Due to the limited availability of supply chain-
related data, this section of the test is based on a subsample
of 178 valid observations. Column (3) shows the benchmark
effect test results for the sub-sample. The regression co-
efficient of ESG on the KZ index is -0.052, which is sig-
nificantly negative at the 10% statistical level. This indi-
cates that within this sub-sample range, the benchmark
effect of ESG on alleviating financing constraints remains
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Table 6. Robustness Test

£sG pered pevs SV
ESGlevel ?13 gg*
ESG_Hexun '((’_'2.‘;(;*)“
LESG ?_‘20_83)
Age 0.415 0.234 3.717 1.036 0.415 -0.431
(0.10) (0.06) (0.89) (0.29) (0.09) (-0.09)
Tobing 0.208" 0.201" 0.156" 0.213" 0.208" 0.165"
(2.40) (2.33) (1.74) (1.98) (2.17) (2.24)
Size 0416 0.431 0.098 0.381 0416 0.468
(1.30) (1.35) (0.38) (1.29) (1.17) (1.18)
Dual -0.813™ -0.786"" -0.592" -0.520" -0.813” -0.837”
(-2.86) (-2.75) (-1.68) (-2.25) (-2.58) (-2.41)
Top1 -1.362 -1.415 -0.483 -1.154 -1.362 -2.07
(-0.52) (-0.54) (-0.13) (-0.42) (-0.47) (-0.81)
Independent -1.023 -1.294 2.323 -1.953 -1.023 -0.352
(-0.38) (-0.50) (0.74) (-0.66) (-0.34) (-0.12)
Growth -0.010 0.004 0.140 -0.087 -0.010 0.032
(-0.06) (0.02) (1.22) (-0.42) (-0.05) (0.19)
Controls Yes Yes Yes Yes Yes Yes
Year Effect Yes Yes Yes Yes Yes Yes
Individual Effect Yes Yes Yes Yes Yes Yes
Province Effect No No No No Yes No
Observations 197 197 121 183 197 157
R2 0.160 0.159 0.255 0.137 0.160 0.144
Table 7. leave-one-out Test Results
Remove Company ID ESG Coefficient P-value sig.
001313 -0.070 0.032 *
002696 -0.070 0.030 *
603668 -0.051 0.079 *
000798 -0.075 0.024 **
002069 -0.069 0.039 *
002086 -0.085 0.016 *
600097 -0.080 0.014 *
600257 -0.064 0.080 *
600467 -0.080 0.017 *
300094 -0.070 0.046 o
002702 -0.069 0.035 *
002311 -0.069 0.051 *
300268 -0.056 0.089 *
603345 -0.039 0.076 *

robust. Column (4) reports the impact of ESG on supply
chain relationship governance, and the results show that
the regression coefficient of ESG is 0.003, which is signif-
icantly positive at the 5% statistical level, indicating that
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the improvement of ESG performance can significantly in-
crease the concentration of upstream and downstream sup-
ply chains of companies. Fishery production and operations
are strongly affected by the natural environment, disease
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Table 8. Bootstrap Correction Results

Statistical Indicator Value
Original ESG Regression Coefficient -0.069
Bootstrap Estimation Bia 0.0006
Bootstrap Standard Error 0.0237

95% Percentile Confidence Interval (-0.1167,-0.0221)

risks, and market price fluctuations. Stable supply chain co-
operation can reduce transaction costs and business fluc-
tuations for companies, improve profitability and cash flow
stability, and provide the basic conditions for companies to
carry out supply chain finance, thereby improving their fi-
nancing environment. The two paths play a role from the
perspectives of policy resource acquisition and supply chain
cooperation governance, jointly constituting the inherent
transmission logic of ESG to alleviate the financing con-
straints of fishery companies.

4.5. EXPANSION ANALYSIS

The results of ESG dimension analysis are shown in Table
10. This paper breaks down the comprehensive ESG score
into three sub-dimensions: environment, society, and gov-
ernance. Based on the sub-item data of the Huazheng In-
dex, it is sequentially included in the benchmark model
for regression testing. The results show that the environ-
mental dimension coefficient is significantly negative at the
5% level, serving as the core driving force for ESG to al-
leviate financing constraints, while the governance dimen-
sion coefficient is significantly negative at the 10% level,

Table 9. Mechanism Verification

which can also slightly improve companies’ current financ-
ing situation. The social dimension coefficient is negative
but not statistically significant. Due to the scarcity of do-
mestic fishery-listed entities, the overall sample size is rel-
atively small, and the research’s statistical power is limited.
The existing data is difficult to identify the marginal effects
of weak social dimensions. Therefore, this insignificant re-
sult cannot be directly equated with the lack of financing of
the slow-release value of social responsibility itself. Based
on an analysis of the practical characteristics of the fish-
eries industry, environmental control directly determines
the production and operational qualifications of aquacul-
ture and fishing companies, and ecological governance-re-
lated performance is the primary consideration in credit
risk control for financial institutions. The level of gover-
nance can be improved by optimizing internal information
transparency to form auxiliary credit gains.

The results of the heterogeneity analysis for fishery
companies are shown in Table 11. The heterogeneity test
results divided by business attributes are shown in (1) and
(2). The ESG coefficient of aquaculture production com-
panies is -0.053, which is significantly negative at the 1%
statistical level. The ESG coefficient of processing and cir-
culation companies is negative, but it did not pass the sig-
nificance test. The core assets of aquaculture production
companies are primarily biological assets, which are diffi-
cult to value and strongly affected by uncertainties such
as disease and environmental conditions. They generally
face problems such as insufficient qualified collateral and
high operational risks, and the degree of information asym-
metry in the credit market is greater. Good ESG perfor-
mance can intuitively reflect a company’s ability to comply

. (1) (2) (3) (4)
Variable Kz Gov KZ Chain
ESG -0.055™" 0.010™ -0.052" 0.003"
(-2.00) (2.33) (-1.90) (2.28)
Age 0.131 0.841 1.332 0.191
(0.03) (0.88) (0.31) (0.84)
Tobin 0.195™ 0.014 0.177" 0.003
a (2.37) (0.97) (2.09) (0.43)
Size 0.383 0.040 0.297 -0.0717"
(1.41) (0.59) (0.94) (-2.65)
Dual -0.922™ 0.070 -0.848™" 0.030"
(-3.05) (1.00) (-2.64) (2.11)
Tond -1.583 -0.446 -0.972 0.073
P (-0.65) (-1.49) (-0.34) (0.67)
Indeendent -1.416 -0.785 -0.728 -0.099
P (-0.53) (-0.74) (-0.26) (-0.45)
Growth -0.015 -0.028 0.004 0.044"
(-0.08) (-0.81) (0.02) (1.75)
Controls Yes Yes Yes Yes
Year Effect Yes Yes Yes Yes
Individual Effect Yes Yes Yes Yes
Observations 185 185 178 178
R2 0.153 0.105 0.147 0.288
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Table 10. ESG Dimension Analysis

. (1) (2) (3) (4)
Variable Kz KZ KZ Kz
-0.069"
£sG (-2.15)
) -0.361"
Environmental (-1.99)
. -0.028
Social (-0.89)
Governance -0.015°
(-1.77)
Controls Yes Yes Yes Yes
Year Effect Yes Yes Yes Yes
Individual Effect Yes Yes Yes Yes
Observations 197 197 197 197
R2 0.160 0.159 0.119 0.121

with environmental regulations in aquaculture and to man-
age production risks, transmit positive signals of control-
lable risks to financial institutions, effectively compensate
for the shortcomings of insufficient collateral, and there-
fore have a more prominent effect in easing financing con-
straints. The asset structure of processing and circulation
companies is mainly composed of standardized fixed assets
and current assets, with relatively stable cash flow and
more mature financing conditions. The marginal credit
value brought by ESG performance is relatively limited.

The heterogeneity test results divided by export depen-
dence are shown in columns (3) and (4). Among companies
with low export dependence, the ESG coefficient is -0.075,
which is significantly negative at the 10% statistical level.
Among companies with high export dependence, the ESG
coefficient is not significant. Companies with low export
dependence mainly focus on the domestic market, and their
financing channels rely on domestic bank credit. The prob-
lem of information asymmetry between companies and fi-
nancial institutions is more prominent. ESG performance,
as an observable, comprehensive credit signal, can reduce
information costs in credit evaluation and help companies
obtain more favorable financing terms. Companies with
high export dependence can rely on stable overseas cus-
tomer orders, export credit insurance, and other sources
to finance their supply chains. Their own financing chan-
nels are more diversified, and overseas cooperation rela-
tionships also have a credit-endorsement effect. Therefore,
the additional credit enhancement effect of ESG perfor-
mance has been diluted and has not shown a significant
slow-release effect.

5. DISCUSSION

5.1. BENCHMARK RESULTS AND FISHERY SCENARIO
VALIDATION

The benchmark regression results show that ESG perfor-
mance can significantly alleviate the financing constraints
of fishery companies, consistent with existing research

findings based on industry-wide samples.>10 Existing lit-
erature generally explains the mitigation effect of ESG fi-
nancing from the perspective of information asymmetry or
agency costs, believing that good ESG practices can convey
positive signals of compliant operations to the capital mar-
ket and reduce the risk premium required by external fund-
ing providers. However, existing research mostly focuses on
industrial and listed companies across industries as sam-
ples, with few specialized tests for highly environmentally
sensitive industries such as fisheries. Whether the financ-
ing effect of ESG can be adapted to sub-industries with a
high proportion of biological assets and high natural risks
has not yet been supported by empirical evidence.

The test results in this paper confirm that ESG’s signal-
ing function is equally effective in the fisheries industry.
Fishery companies generally face the dilemma of valuing
biological assets and a shortage of qualified collateral. The
information gap between companies and financial institu-
tions is more prominent. ESG, as a comprehensive evalu-
ation system that covers environmental compliance, gov-
ernance, and social responsibility, can serve as an explicit
signal of a company’s stability and long-term development
potential, effectively filling the gap left by insufficient hard
collateral. This discovery extends the applicability of ESG
financing effects to the agricultural sector, indicating that
the credit enhancement value of ESG financing is not lim-
ited to highly standardized industries but also applies to
agricultural sectors with distinctive industrial attributes
and more severe information asymmetry. This provides new
empirical evidence on industry heterogeneity in the eco-
nomic consequences of ESG.

5.2. TRANSMISSION MECHANISM AND ECONOMIC
EXPLANATION

The two transmission paths revealed in this paper reflect
the exclusive industrial logic of the fisheries industry’s
strong policy dependence and weak industrial chain ag-
glomeration, and explain the deep-channel mechanism by
which ESG impacts financing constraints.
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Table 11. Heterogeneity Analysis of Fishery Companies

(1) (2) (3) (4)
Variable Kz Kz kz Kz
Aquaculture Production Processing and Circulation Low Export High Export
Companies Companies Dependence Dependence
ESG -0.053" -0.023 -0.075 0.004
(-3.03) (-0.48) (-1.75) (0.13)
Controls Yes Yes Yes Yes
Year Effect Yes Yes Yes Yes
Individual
Effect Yes Yes Yes Yes
Observations 106 91 103 94
R2 0.368 0.278 0.356 0.121

From the perspective of subsidy acquisition pathways,
existing research has confirmed that ESG performance
helps companies obtain more policy resources,3” and gov-
ernment subsidies can alleviate financing constraints
through the dual effects of funding supplementation and
signal authentication.30 However, this logical chain has not
yet been validated in the fisheries industry. The mechanism
test results of this article show that fishery companies with
better ESG performance receive higher levels of govern-
ment subsidies, thereby improving their own financing en-
vironment. The inherent logic of this result lies in the fact
that green transformation is the core policy direction for
the current development of China’s fisheries industry. The
distribution standards for special support funds, such as
green aquaculture subsidies and ecological restoration sub-
sidies, are highly consistent with the dimensions of en-
vironmental governance and ecological protection in ESG
evaluation. Unlike the market-oriented financing logic of
general industries, the ESG value of fishery companies is
more evident in policy-resource matching, highlighting the
linkage effect between ESG and macro-level industrial poli-
cies in the fisheries industry.

From the perspective of the supply chain relationship
governance path, existing literature has explored the im-
pact of supply chain concentration on commercial credit
and the availability of financing.334! In recent years, re-
search has also begun to focus on the driving role of ESG
in supply chain finance.3? However, few studies analyze
the dispersed upstream breeders and large downstream de-
mand fluctuations in the fisheries industry. This paper
found that improving ESG performance can significantly in-
crease the concentration of upstream and downstream sup-
ply chains in fishery companies. The reason is that compa-
nies with a sound ESG management system are more likely
to select qualified, compliant upstream and downstream
entities with stable operations to establish long-term coop-
eration, reduce transaction costs by integrating dispersed
industrial chains, and mitigate the impact of natural risks
and price fluctuations on their operations. Improving oper-
ational stability can reduce the perceived credit risk of fi-
nancial institutions. At the same time, close supply chain
cooperation also creates conditions for companies to obtain
commercial credit and engage in supply chain finance. It
should be objectively explained that the supply chain con-
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centration index itself has multiple dimensions of interpre-
tation. A higher value not only indicates a relatively stable
industrial chain cooperation relationship but also reflects
the company’s operational dependence on core partners.
Due to the limited duration of the company’s cooperation,
formal contract terms, specific trade credit arrangements,
and other internal business information that cannot be ob-
tained through public data, it is difficult to use objective
data to directly prove the stability of the cooperation re-
lationship. The transmission logic in this paragraph only
relies on empirical results and industry characteristics for
theoretical deduction. This mechanism indicates that the
financing value of ESG in fisheries companies is not only re-
flected in their internal governance but is also expected to
play a corresponding role in mitigating external industry-
chain risks.

5.3. HETEROGENEITY CHARACTERISTICS AND ACTION
BOUNDARIES

The differences in the effects across groups have defined
the boundaries within which ESG can play a role in financ-
ing mitigation, and these differences are rooted in the reg-
ulatory rules of the fisheries industry and in differences
in companies’ credit endowments. The environmental di-
mension has become the primary driver of improvements
in financing, mainly due to the strict ecological supervision
system in the fisheries industry. The environmental com-
pliance status directly determines companies’ production
and operational qualifications and naturally becomes the
core indicator for risk assessment by financial institutions.
Corporate governance can slightly improve credit by opti-
mizing the quality of internal information disclosure. Due
to the limited sample size, statistical testing constraints
have prevented the observation of significant financing op-
timization effects in the social responsibility dimension.
This result cannot confirm that social responsibility invest-
ment has no actual economic value. Overall, the degree of
value manifestation of ESG sub-items closely aligns with
the industry’s rigid regulatory focus.

At the business model level, it is difficult to value the bi-
ological assets of aquaculture production companies, and
there is a shortage of traditional collateral. ESG can effec-
tively fill the credit gap, and the effect on financing im-
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provement is more significant. Processing- and circulation-
oriented companies have standardized assets, stable cash
flows, better financing terms, and limited marginal ESG
gains. High export dependence companies rely on over-
seas orders and export insurance for natural credit endorse-
ments, while low export dependence companies rely heav-
ily on domestic credit, making the problem of information
asymmetry more prominent. The role of ESG signals in
enhancing creditworthiness is more prominent. The above
differentiation rules can serve as hierarchical references for
the ESG layout of fishery companies and for the formula-
tion of industry credit policies by financial institutions.

5.4. RESEARCH LIMITATIONS AND FUTURE PROSPECTS

Due to objective constraints, this paper still has three areas
that need further expansion and improvement.

Firstly, the sample range is limited. Due to the limited
number of listed fishing companies, this article covers only
197 observations from 14 A-share companies. The rela-
tively small sample size and the focus on listed entities with
standardized disclosure make it difficult to fully represent
the vast number of small and medium-sized fishing com-
panies. If more data become available in the future, the
sample can be expanded to include companies listed on the
New Third Board and large-scale fishing entities to enhance
the generalizability of the conclusions.

Secondly, there are limitations in the mechanism analy-
sis. The two-step method can verify the existence of trans-
mission pathways, but it cannot accurately quantify the
relative effects of the two mechanisms. Moreover, this pa-
per examined only two core pathways and did not address
other potential channels. There is ambiguity in interpreting
the concentration index of the supply chain, and microdata
such as contracts and cooperation duration are not avail-
able. The relevant inferences are only theoretical analysis.
In the future, we can enrich the transmission channels and
deepen the inspection of the supply chain mechanism by
combining research data.

The third issue is the insufficient adaptability of variable
measurement. This paper calculates the KZ index using a
fixed coefficient calibrated by U.S.-listed companies. At pre-
sent, the academic community has not yet developed a cor-
rection coefficient that is suitable for the characteristics of
China’s fisheries industry. The high proportion of biological
assets and large fluctuations in cash flows in the industry
will reduce the index’s fit. This paper relies on individual
fixed effects to offset the overall systematic bias, combined
with multiple robust tests to ensure the reliability of em-
pirical conclusions. However, subsequent research can rely
on segmented industry-level financial data to estimate fish-
ery-specific measurement coefficients and optimize the ac-
curacy of measuring financing constraints.

6. CONCLUSIONS AND POLICY
RECOMMENDATION

6.1. CONCLUSIONS

This paper uses Chinese A-share fishery-listed companies
from 2009 to 2025 as research samples, constructs a two-
way fixed-effects model and a mechanism framework, and
systematically examines the impact of ESG performance on
the financing constraints of fishery companies, the internal
transmission pathways, and heterogeneity characteristics.
The main research conclusions are as follows:

Firstly, ESG performance can significantly alleviate the
financing constraints of fishery companies. After control-
ling for variables such as company size and governance
characteristics, as well as individual and yearly fixed ef-
fects, there is a significant negative correlation between the
ESG comprehensive score and the level of company financ-
ing constraints. Multiple robustness tests support this con-
clusion, indicating that good ESG practices are an effective
path for fishery companies to improve their financing envi-
ronment.

Secondly, obtaining government subsidies and managing
supply chain relationships are two core transmission paths.
Improving ESG performance can significantly increase the
subsidy scale obtained by fishery companies and reduce
financing difficulties through internal fund supplementa-
tion and official credit certification. At the same time, im-
proving ESG performance can strengthen concentration in
upstream and downstream supply chains, improve financ-
ing conditions by stabilizing business expectations, and ex-
pand commercial credit and supply chain financing chan-
nels. Two paths, one from the perspective of policy
resources and the other from the perspective of industrial
chain governance, constitute the internal mechanism for
ESG to alleviate the financing constraints of fishery compa-
nies.

Thirdly, the financing mitigation effect of ESG exhibits
significant heterogeneity. In terms of dimensional hetero-
geneity, the environmental dimension is the primary driver
of ESG’s financing role, while the governance dimension
plays a supporting role. The financing credit enhancement
effect of the social dimension has not yet materialized, re-
flecting the fisheries industry’s strong environmental reg-
ulatory environment. In terms of company heterogeneity,
ESG financing effects are more prominent for breeding pro-
duction companies and those with lower export depen-
dence. Companies with higher levels of information asym-
metry and weaker collateral foundations have stronger ESG
signal supplementation and credit value enhancement.

6.2. POLICY RECOMMENDATION

Based on the above empirical conclusions, this paper sum-
marizes policy implications from three levels: government
regulatory agencies, financial institutions, and fishery com-
panies. The core measures are summarized in Table 12.
The government can play a guiding role through two
methods: fiscal subsidies and industry standards. ESG per-
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Table 12. Policy Measures Empowering Fishery Companies with ESG Financing

Polic s . .
icy Core initiatives Policy Focus Points
Subject
e Consider incorporating company ESG performance into the fishery special
subsidy evaluation system and exploring differentiated subsidy incentive Strengthen policy guidance effect and
Government . . K :
Department mechanisms alleviate market information
e Attempt to introduce ESG disclosure guidelines for segmented fisheries in- asymmetry
dustries, unifying the basic criteria for industry disclosure and evaluation
e Exploring the construction of an ESG credit evaluation framework adapted to
. . the characteristics of the fisheries industry and optimizing the design of . -
Financial . Y P & & Enhance the industry adaptability of
Institution green credit products reen financial services
e Relying on the ESG qualifications of core companies to carry out supply chain &
finance innovation and expand the coverage of the industrial chain financing
e Priority can be given to focusing on ESG practices related to environmental
Fisher compliance and internal governance, in order to solidify one's own credit Release ESG signals to convey value
Y foundation and alleviate multidimensional
Companies

e Attempt to optimize the cooperation between upstream and downstream

financing constraints

supply chains, and use synergies to smooth out business fluctuations

formance of companies can be included in the assessment
criteria for fisheries-related special subsidies, using differ-
entiated subsidies to encourage companies to actively im-
plement green practices such as ecological breeding and
pollution control. At the same time, it is possible to grad-
ually improve ESG disclosure standards in the fisheries in-
dustry, unify them, and alleviate information asymmetry in
the capital market. Attempt to leverage industry leaders to
drive the overall ESG level of the entire industry chain and
improve the external financing environment of the entire
fisheries sector.

Financial institutions can optimize the existing green
credit evaluation framework by tailoring it to the character-
istics of the fisheries industry and appropriately increasing
the weight of environmental performance in credit evalu-
ation. Relying on the ESG credit qualifications of leading
companies to develop supply chain finance, attempting to
improve the financing situation of small and medium-sized
fishing entities in the industrial chain.

Companies can prioritize investing in ESG initiatives re-
lated to environmental control and internal governance,
and rely on compliant ecological operations and mainte-
nance practices to serve the credit-signal role of ESG. At the
same time, maintain relatively stable upstream and down-
stream cooperation relationships, smooth out cash flow
fluctuations, leverage its own ESG advantages and supply
chain synergies, and alleviate the financing constraints it
faces.
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