Asian Agricultural Research 2026, 18 (1) 14 -17, 24

DOI: 10.19601/j. cnki. issn1943 —9903.2026. 01. 002

Impact of Green Finance on Agricultural Green Development in

Henan Province

Lefeng LIN, Yi SHEN, Cheng MA, Sihai ZHANG®
Liangshan College ( Lishui) China, Lishui University, Lishui 323000, China

Abstract Against the backdrop of China’s accelerated green development and its pursuit of the " dual carbon" goals, green finance, as a cru-

cial instrument for the rational allocation of resources, plays a significant role in promoting agricultural green transformation. Taking Henan

Province as a case study, this research employs panel data from 18 prefecture-level cities spanning 2014 to 2023, utilizing dynamic panel mod-

els and mediating effect models for empirical analysis. The findings reveal that green finance indirectly fosters agricultural green development by

driving agricultural technological progress. This promoting effect is significant, with the mediating effect accounting for 3.67% . Based on these

results, policy recommendations are proposed: expanding the coverage of green finance and constructing a diversified product system; compre-

hensively promoting agricultural technological innovation and mechanization development; and coordinating and integrating green financial re-

sources to facilitate agricultural green transformation tailored to local conditions.
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0 Introduction

Green finance serves as a vital instrument for guiding re-
source allocation and supporting the development of environmen-
tally friendly industries, playing a crucial role in advancing agri-
cultural green transformation. Internationally, green finance is
recognized as an institutional innovation for addressing climate
change and fostering sustainable development'''; domestically, a
policy system encompassing diverse products such as green credit,
bonds, and insurance has been established, characterized by a
"policy incentive + market response” dual-engine model™ . In
terms of measurement, an indicator system is often constructed
across five dimensions; green credit, investment, insurance, se-

.. ) 3
curities, and carbon finance .

Research on agricultural green
development has evolved from the concept of " clean agriculture"
to a comprehensive objective system encompassing resource con-
servation, environmental friendliness, and high output efficien-
cy™, with its core focus on achieving a win-win outcome of in-
creased production and environmental protection through resource-
efficient technologies”'. Regarding the linkage between the two,
studies indicate that green finance can promote agricultural green

1) and incentivizing

transformation by optimizing credit structure
technology adoption'”’ , among other mechanisms.

However, existing research still exhibits shortcomings; stud-
ies on green finance and agricultural green development remain
relatively independent, lacking sufficient integration; the research
perspective is often singular, frequently using a single variable
like green credit to represent the entirety, failing to reflect the
synergistic mechanisms of multiple systems'™' ; and the exploration

of the underlying mechanisms is insufficient, particularly lacking
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systematic examination of the mediating role of green technological
progress . Therefore , this paper takes Henan Province as an ex-
ample , positions green technological progress as the mediator, and
verifies the transmission path of " green finance — green techno-
logical progress — agricultural green development" , aiming to en-
rich theoretical understanding and provide policy insights for re-

gional agricultural green transformation.

1 Theoretical mechanism and research hypotheses
1.1 Direct promoting effects of green finance on agricultural
green development Green finance directly promotes agricultural
green development through differentiated financial services. At the
micro level, the differentiated pricing of green credit makes it eas-
ier for entities adopting green technologies to obtain financing,
while green insurance mitigates transition risks. At the meso lev-
el, by channeling industrial capital (such as green investment
funds) towards projects with high environmental benefits, it opti-
mizes the agricultural industrial structure. At the macro level,
through mechanisms like green fiscal subsidies and procurement
policies, it releases policy signals, fostering an institutional envi-
ronment conducive to green development. Thus, green finance di-
rectly drives agricultural green development through mechanisms
operating at the micro, meso, and macro levels.

1.2 The mediating role of green technological progress Green
technological progress plays a mediating role between green fi-
nance and agricultural green development. On the supply side,
green finance provides funding for green agricultural technology in-
novation through specialized credit and R&D funds, addressing the
financing bottleneck characterized by long R&D cycles and high
risks, thereby accelerating technology transfer. On the demand
side, market incentives such as differentiated pricing and green
insurance enhance the willingness of agricultural producers to
adopt green technologies, while price signals drive the continuous

improvement of these technologies. In terms of the transmission
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path, it optimizes the innovation pathway through information
screening and resource integration. Consequently, by leveraging
supply-side support, demand-side incentives, and pathway inte-
gration, green finance drives agricultural technological progress,

thereby indirectly fostering agricultural green development.

2 Research design
2.1 Model selection and design
2.1.1 Baseline regression model. To examine the direct impact
of green finance on agricultural green development, the following
dynamic panel model is constructed:

AGDI, =y + 0, AGD, ,_, + BGIF, + ¥ vy, Control,, + ., +v,

t €&y (1)

where AGDI,, represents the level of agricultural green development
in city i at year t, AGDI,, _, is its one-period lagged value to account
for dynamics; GIF, is the core explanatory variable; Control,, de-
notes the control variables; u, and v, represent individual and time
fixed effects, respectively; and e, is the random error term.

The system Generalized Method of Moments ( system GMM )

Table 1 Agricultural green development index system

estimator is employed to address potential endogeneity issues.
2.1.2 Mediating effect model. To test the mediating role of

green technological progress, a three-step mediation model is con-

structed :
AGDI, = oy +BGIF, + Y y,Conirol,;, +u; +v, + €, (2)
GTI, =6, + 6GIF, + 3, &, Control,;, +u,; +v, + 7, (3)

AGDI, =\, +pGIF, + 7GTI, + Y.y, Control,, +u, +v, +{,
(4)
The mediating effect value is @ x 7 . The significance of this
effect is tested using the Bootstrap method ( with 1 000 replica-
tions) to ensure the robustness of the results.
2.2 Variable measurement
2.2.1 Dependent variable. The level of agricultural green devel-
opment is measured using an index system constructed by drawing
on methodologies from Zhao Huijie & Yu Fawen™ and Ma
Lu'™. This index comprises 11 indicators across four dimensions ;
resource conservation, environmental friendliness, output efficien-
cy, and livelihood security. The weights for indicators at all levels

are determined using the entropy method (Table 1).

Primary indicator Secondary indicator

Indicator definition

Resource conservation Multiple cropping index

Total agricultural machinery power per unit sown area

Share of water-saving irrigated area

Agricultural labor productivity

Environmental friendliness ~ Pesticide application intensity
Chemical fertilizer application intensity
Agricultural plastic film use intensity
Output efficiency Grain yield per unit area

Gross agricultural output value per unit sown area
Livelihood security Per capita net income of rural residents

Engel coefficient

Sown area of crops/Cultivated land area

Total agricultural machinery power/Sown area of crops

Water-saving irrigated area/Actual irrigated cultivated land area

Gross output value of agriculture, forestry, animal husbandry, and fishery/
Number of persons engaged in agriculture, forestry, animal husbandry, and
fishery

Total pesticide usage/Sown area

Total chemical fertilizer usage/Sown area

Total agricultural plastic film usage/Sown area

Total grain output/Grain sown area

Agricultural output value/Sown area

Per capita disposable income of rural residents/Per capita consumption ex-
penditure of rural residents

Per capita food expenditure of rural residents/Per capita consumption ex-

penditure of rural residents

2.2.2 Core explanatory variable. The level of green finance de-
velopment is measured using an index system constructed by draw-

[12]

ing on methodologies from Yan Xu & Wu Xinke' * and Gao Jinjie

& Zhang Weiwei' ™", This index comprises 10 indicators across

Table 2 Green finance development level index system

five dimensions; green credit, green investment, green insurance,
green securities, and carbon finance. The entropy method is also
applied to calculate the weights (Table 2).

Primary indicator Secondary indicator

Indicator definition

Green credit Share of green credit

Green investment  Share of environmental pollution control investment
Green insurance  Share of green insurance premium income
Green securities Share of green bonds

Carbon finance Carbon intensity

Total credit for environmental protection projects/Total credit

Total investment in environmental pollution control/ GDP

Premium income from environmental pollution liability insurance/Total premium income
Total issuance of green bonds/Total issuance of all bonds

Carbon dioxide emissions/GDP

2.2.3 Mediating variable. The mediating variable is green tech-
nology innovation. To measure green technology innovation, this

study employs the natural logarithm of the total number of green

agriculture patents, denoted as GTI.

2.2.4 Control variable. Based on an analysis of factors influen-

cing agricultural green development, five control variables are se-



16 Asian Agricultural Research 2025

lected ; urbanization rate ( UR), industrial structure adjustment
(ISA) , government support for agriculture (INFRA,, ) , transpor-
tation infrastructure level ( INFRA,, ), and education level
(EDU). Specifically, the urbanization rate (UR) is measured as
the ratio of urban population to rural population within a region.
Industrial structure adjustment (ISA) is measured using an agri-
cultural structural diversification index. This index is constructed
based on four indicators; the proportion of planting industry, for-
estry, animal husbandry, and fishery. The structural diversifica-
tion index is calculated using the entropy method. Government

support for agriculture (INFRA,, ) is measured by the total ex-

penditure on " Agriculture, Forestry, and Water Affairs" in local
government fiscal expenditures. The transportation infrastructure

level (INFRA
region’s annual total freight volume. The education level ( EDU)

wan ) 18 represented by the natural logarithm of the
is measured by the number of high school students enrolled per
100 000 population.

2.3 Descriptive statistical analysis This study analyzes panel
data from 18 prefecture-level cities in Henan Province spanning
2014 to 2023. ( Data were sourced from the Henan Statistical
Yearbook , Henan Survey Yearbook, and statistical yearbooks of va-
rious cities in Henan. Missing values were addressed using mean
imputation or trend extrapolation to ensure data integrity and co-
herence. ) Descriptive statistical analysis of the variables was first
conducted. As shown in Table 3, regarding the dependent varia-
ble, the Agricultural Green Development Index (AGDI) has a
mean of 0.356, a standard deviation of 0. 124, a minimum value
of 0.112, and a maximum value of 0. 678. The range spans over
sixfold. Regarding the core explanatory variable, the mean value
of Green Finance Index (GFI) is 0.278, with a standard deviation
of 0.098. This indicates a moderate level of development and sub-
stantial regional disparities. The maximum value (0.512) is 5.75
times the minimum value (0.089) , signifying that some localities
have developed significant scale in financial instruments such as
green credit and green insurance, while in others, the green fi-
nance service system remains underdeveloped, with insufficient fi-
nancing support. This reveals a relatively pronounced "tiered de-

velopment gap" .

Table 3 Descriptive statistics of variables

Variable Obs. Mean Std. Dev. Min Max

AGDI 180 0. 356 0. 124 0.112 0. 678
GIF 180 0.278 0. 098 0. 089 0.512
GTI 180 4.852 1. 118 2.485 8.442
UR 180 1. 456 0.789 0. 567 4. 000
ISA 180 0.412 0. 156 0.197 0.732
GOV 180 45.672 28. 345 7.130 108. 600
INFRA 180 9.124 0. 765 7. 858 10. 515

EDU 180 3842.500  912.340 1 859.900 5 265.500

3 Empirical analysis
3.1 Benchmark regression results
system GMM approach to estimate the dynamic panel model; the

This study employs the

results are presented in Table 4. Building upon this, we test the
impact of green finance on agricultural green development. The
coefficient for the one-period lagged agricultural green develop-
ment level (L. AGDI) is found to be 0.712, significant at the 1%
level, indicating significant path dependence in agricultural green
development. The green development level of the previous period
can generate a cumulative effect, laying a solid foundation
for green development in the current period. This demonstrates
that the green transformation of agriculture is a gradual and pro-
gressive dynamic process. Furthermore, the coefficient for Green
Finance Index (GFI) is 0.458 (p <0.01), signifying a distinct
positive promoting effect of green finance on agricultural green
development. This validates research hypothesis Hl, namely,
green finance exerts a significant influence on agricultural green

development.

Table 4 Benchmark regression results

Variable Coefficient Std. Err. z-value p-value
L. AGDI 0.712*** 0. 045 15.82 0. 000
GIF 0.458 """ 0.078 5.87 0. 000
UR 0.124"* 0. 056 2.21 0.027
ISA 0.189" " " 0. 062 3.05 0. 002
GOV 0.236"" " 0.071 3.32 0. 001
INFRA 0.145" " 0. 058 2.50 0.012
EDU 0.167* " 0. 049 3.41 0.001
AR(1) - - -2.34 0.019
AR(2) - - 0.87 0.384
Sargan - - 28. 45 0. 156

3.2 Robustness tests

eralizability of the research findings, this paper conducts extensive

To ensure the scientific validity and gen-

robustness tests. These tests encompass multiple dimensions inclu-
ding variable measurement, estimation methods, data quality,
model specification, and causal identification, providing a com-
prehensive verification of the intrinsic relationship between GFI
and AGDI (Table 5). Across these six tests, the results exhibit
high consistency ; regardless of the test method employed, the pos-
itive promoting effect of GFI on AGDI remains stable. The coeffi-
cients and overall effects consistently show the same directional
trend. The coefficients all fall within the narrow range of 0.43 to
0.47, and their mean value is statistically significant at the 1%

level.

Table 5 Summary of robustness test results

Test method GF1I coefficient p-value
Alternative GFI measure 0.431*** 0.000
Difference GMM 0.446" * * 0. 000
Winsorize 0.462" " * 0.000
Additional controls 0.450* " * 0.000
Excluding Zhengzhou 0.439 """ 0.000
Instrumental variables 0.471" "~ 0.000

3.4 Mediating effect analysis Based on the established medi-
ating effect model, this paper analyzes the pathways through which

green finance influences agricultural green development (Table 6).
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Empirical results from Column (2) of the baseline regression mod-
el show that the total effect coefficient of Green Finance Index
(GFI) on Agricultural Green Development Index (AGDI) is
0.458, highly significant at the 1% statistical level. This indi-
cates that green finance, as a policy tool, significantly accelerates
the green transformation of agriculture. Furthermore, in the re-
gression of Column (3) , the coefficient of green finance on Green
Technology Innovation ( GTI) is 0.312 (p <0.01), signifying
that green finance promotes the R&D of green patents and ad-
vances in agricultural technology through mechanisms like dedica-
ted funding support and risk sharing. This provides empirical evi-
dence for the existence of a mediating pathway for green finance.
Introducing the full mediating effect model in Column (4),
where both green finance and green technology innovation varia-
bles are included, reveals that the direct effect coefficient of green
finance decreases from 0. 458 to 0.441, remaining highly signifi-
cant at the 1% level; concurrently, the coefficient for green tech-
nology innovation is 0. 054, also statistically significant at the 1%
level. This systematic change indicates that green finance exerts
both an intrinsic direct promoting effect and an extrinsic indirect
promoting effect on agricultural green development, with both
forces working synergistically. Calculating the mediating effect
value using the standard approach yields: 0.312 x0.054 =0.016 8,
accounting for 3. 67% of the total effect. Bootstrap test results
show that while the 95% confidence interval [ 0. 008, 0. 025 ]
contains zero, all other tested intervals exclude zero, indicating a
significant mediating role for green technology innovation, thereby

enhancing the reliability of the research findings.

Table 6 Mediating effect regression results

Variable (1) AGDI (2) 6TI
GIF 0.458 " * * 0.312* "~
(0.078) (0.065)
GTI - -
Control Yes Yes
Obs. 180 180

4 Conclusions and policy recommendations
4.1 Conclusions First, both green finance and agricultural
green development levels in Henan Province show an overall up-
ward trend, yet exhibit significant regional disparities. The ratio of
maximum to minimum green finance development levels is 5.75,
while the regional disparity in agricultural green development lev-
els reaches sixfold. Spatially, a gradient differentiation pattern
emerges: high in Central Henan, medium in Eastern Henan, and
low in Southern Henan. Second, green finance exerts a significant
positive direct promoting effect on agricultural green development,
with a benchmark regression coefficient of 0.458. This conclusion
is robust, having survived multiple robustness tests. Simultaneous-
ly, agricultural green development exhibits significant path de-

pendence (lagged coefficient of 0.712) , indicating that its trans-

formation is a gradual, cumulative dynamic process. Finally,
green technology innovation plays a partial mediating role in the
process by which green finance influences agricultural green devel-
opment, accounting for 3.67% of the mediating effect. This dem-
onstrates that green finance not only directly drives agricultural
green transformation but also generates indirect positive effects by
promoting green technology innovation.

4.2 Policy recommendations

4.2.1 Expanding green finance coverage. A diversified toolkit,
primarily composed of green credit, insurance, and investment
instruments, should be developed. Capital should be guided to-
wards green projects, such as water-saving irrigation and organic
agriculture, through mechanisms like differentiated pricing and
fiscal subsidies. Financing for projects with high energy consump-
tion and high emissions should be strictly prohibited. A financial
environment characterized by incentive compatibility should be
fostered.
4.2.2

special fund dedicated to green technology research and develop-

Comprehensively innovating agricultural technology. A

ment should be established. Credit products and risk-sharing
mechanisms should be innovated to support the R&D of technolo-
gies like green agricultural machinery and precision fertilization.
A collaborative platform integrating industry, academia, research,
and finance should be established to accelerate technology com-
mercialization and strengthen its intermediary and conductive role.
4.2.3 Coordinating and integrating green finance resources. Re-
gionally differentiated policies must be implemented. Measures
should be precisely tailored according to regional development lev-
els; In regions with a solid foundation, the integration of green fi-
nance with digital technologies and cutting-edge agriculture should
be promoted. In areas with scaling advantages, the efficiency of
green investments should be enhanced. In ecologically fragile
zones, support should be provided primarily through green insur-
ance and policy-oriented finance. Differentiated support should be
offered for different stages of technological maturity; Dedicated
start-up loans should be made available for low-technology stages.
For medium-technology stages, scale-up loans linked to emission
reduction performance should be provided. For high-technology
stages, support through investment-loan linkages and capital mar-
ket financing should be facilitated. Concurrently, an agricultural
carbon accounting system should be established, and one-stop
transition services should be offered. Furthermore, loan risk com-
pensation and fiscal interest discount mechanisms should be set up

to reduce financing costs.
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