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Abstract: This study utilized panel data from 31 Chinese provinces over a period of nine years to
investigate the impact of green finance on the upgrading of the agricultural industrial structure. A
fixed-effect model was employed, and the findings indicate that green financing has a positive effect
on the growth of China's agricultural industry. However, regional disparities exist, particularly in
the uneven distribution of green financing across the eastern, central, and western regions. Moreo-
ver, it emphasizes the need to consider regional differences and tailor development strategies ac-
cordingly. To promote further development and transformation of China's agricultural industrial
structure, the study recommends innovative green financial products, improved regulations and
policies, and the integration of digital technologies.
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1. Introduction
1.1. Background

The only way to speed up agricultural modernization, achieving sustainable eco-
nomic development, and reaching China's "carbon peak and carbon neutrality" goal re-
quires an immediate emphasis on ecological civilization construction and the rural revi-
talization strategy. The No. 1 Central Document's primary goal for rural areas is to opti-
mize the structure of the product industry, which will be essential for future agricultural
deployment (Zhao,2022). With the aim to mitigate climate change, and maximize resource
conservation and efficient use, green finance involves investing in and financing projects
that support environmental protection, energy efficiency, clean energy, green buildings,
and other environmentally friendly practices (Ma,2015). Because of this, many academics
have started to emphasize how the industrial structure of agriculture and green financing
are interconnected, yet there is a serious lack of pertinent research. Additionally, there is
a dearth of pertinent empirical study, and the data support needs to be improved. A more
thorough investigation is currently required to determine how green finance might help
with the effort to upgrading of the agricultural industrial system.

The purpose of this study is to investigate how green finance affects the industrial
structure of the agriculture sector by applying a fixed effect model to the pertinent data.
We chose data from 31 Chinese provinces and municipalities from 2012 to 2021 (apart
from Hong Kong, Macau, and Taiwan) in order to ensure data comparability and temporal
consistency. The conclusion is that optimizing the agricultural industrial structure in ac-
cordance with regional conditions is a crucial step in the development of ecological agri-
culture. When agricultural industrial structures reach an advanced degree of develop-
ment, sustainable development, energy conservation, and emission reduction should be
actively sought goals. Green finance instruments should be used to maximize this growth.
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1.2. Literature Review

Researchers from other countries first concentrated on the connection between finan-
cial development and industrial structure when examining the links between green fund-
ing and restructuring the agricultural industrial structure. Murdock et al. (1997) claim
that using financial policies might make it easier to distribute social resources equally
across different sectors, which will aid in ensuring adequate funding for industrial devel-
opment. Green finance, according to Salazar, is a subset of financial innovation that links
the financial sector to environmental causes in order to safeguard the environment (Sala-
zar,1998). The distinguishing characteristic of green finance, in Cowan's opinion, is the
intersection of the fields of green economics and finance, which largely addresses the
funding issues of the green economy (Cowan,1999). According to Yoshino et al., (2019)
green finance can assist boost the probability of return on investment for environmentally
friendly energy projects. Other academics are of the opinion that the research object of
green finance is mainly financial activities or financial instruments, focusing on the assess-
ment of its impact on industrial ecological environment. For example, through the inven-
tion of numerous green financial instruments, it helps push forward environmental pro-
tection projects while slowing down pollution ones, and thus accomplishes ecological ad-
justment of industrial structure (Nderson,2016). According to Wang et al., green finance
can limit investment on energy-intensive sectors while bolstering investing on tech-heavy
sectors, allowing for a necessary shift in industrial structure (Wang et al.,2019).

In the domestic literature, which mostly focuses on green finance and industrial
structure adjustment, there aren't a lot of particular studies on green finance and the ad-
justment of the agricultural industrial structure. This is because the domestic literature
primarily focuses on green finance and industrial structure adjustment. Deng Honghai, a
well-known agricultural economist in China, is of the opinion that what is meant by the
adjustment of the agricultural industrial structure is the right adjustment between the
transformation of matter and energy during the procedure of agricultural production. The
use of resources and environmental protection are also tied to it, in addition to the expan-
sion of the overall amount of agricultural goods. On the basis of constructing the four-
sector DSGE model, Ma Biao and colleagues enhanced the role of credit support, promot-
ing economic growth as well as industrial structure efficiency and adjustment (Ma et
al.,,2017). On the premise of optimizing ecological industry, through industrial structure
optimization and adjustment and green low-carbon transformation, constantly increasing
the proportion of green industries in the national economy promotes industrial frame up-
grading and the economic society's coordinated development (Fang and Lin,2019). The
transformation and enhancement of industrial structures can be facilitated by the recon-
struction of the green industrial system (comprising of green business, green manufactur-
ing, and green consumerism) with green finance (Qian et al.,2018).

Academics often build a model based on the relationship between the development
the system of agricultural industrial and the growth in the economy, and then use the
model to conduct in-depth research. Furthermore, the overwhelming majority of academ-
ics researching green finance employ qualitative methods, which explains the veracity and
significance of green finance's growth. The majority of academics have not examined con-
nection between green financing and the industrial structure of agriculture. Regarding the
role of enhancing farm industrial structure to the growth of green finance, there are no
extensive studies or systematic research findings. A static panel model cannot adequately
describe the dynamic process by which green finance works to influence the high-level
development of the agricultural industrial structure. This study uses a dynamic panel
model to empirically explore the mechanism of green finance on the upgrading of China's
agricultural industrial structure after assessing the development process of green finance
and the level of upgrading of the country's agricultural industrial structure. The
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modernization of China's agriculture industrial structure and promotion of the economy's
long-term prosperity will be supported by these discoveries.

1.3. Contributions of the study
The main contributions of the study are given below:

e  Empirical evidence is presented in the study to show how green finance has im-
proved China's agricultural industrial structure and encouraged sustainable agricul-
ture. The results imply that green financing contributes to the expansion of China's
agriculture sector.

e Disparities in geographical distribution of green financing throughout China's east-
ern, central, and western regions are highlighted in this study, along with their effects
on sustainable agriculture. This knowledge can be used to create policies and plans
that will encourage a more equitable distribution of green funding around the nation,
which will result in sustainable agriculture.

e  The study suggests a number of development strategies that can help China's agri-
cultural industrial structure grow and transform further, such as sustainable agricul-
ture, cutting-edge green financial products, better regulations and policies, and the
incorporation of digital technologies.

e A tailored approach is stressed in the study, which promotes sustainable agriculture
by highlighting the need to take into account regional variations and modify devel-
opment methods accordingly. By taking this approach, sustainable agriculture prac-
tices can be improved by ensuring that the methods put into action are suitable for
the unique demands and characteristics of each location.

e  The study used a fixed-effect model, a reliable statistical technique that takes into
account unobserved time-invariant variability between provinces. This approach
strengthens the validity and trustworthiness of the study's findings and offers trust-
worthy information to support sustainable agricultural practices.

2. Theoretical framework and research hypotheses
2.1. Measure the development level of green finance in China

Green finance supports the adoption of the concept of green sustainable growth by
financial institutions in the new era, the demand to strengthen supply-side structural
transformation, and the assurance to offer outstanding support for "agriculture, rural ar-
eas, and farmers". The improvement and modernization of the agricultural industrial sys-
tem is also supported by green funding. The academic community has not yet produced
a standard measurement of the expanding level of green finance, however, as a result of
the new emergence of green finance in China. The building of an index system is currently
the main method used to evaluate the current state of green finance development. This
study examines green finance from seven angles: green credit, green insurance, green
bonds, green support, and green funds, as well as green rights and interests. It also takes
into account the complexity and timing of the development of the green finance system.
The advancement of the green finance system's evaluation indicators is shown in the re-
sults below (Table 1).

Table 1. Evaluation index system of the development of green finance.

Evaluation  First-level

) L Secondary indicators Specific indicators
index indicators
Total credit for environmental
. ., Credit for environmental rotection projects in the
Green finance Green credit . . P . Pro) .
protection projects province/total credit for the

province
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The extent to which
Green  environmental pollution
insurance  liability insurance will
be promoted

Environmental pollution liability
insurance income/total premium
income

Investment in
Green  environmental pollution Investment in pollution control

investment reduction as a /GDP
proportion of GDP
Green bond Total green bond issuance/total
Green bond :
development degree issuance of all bonds

The proportion of . .
prop Expenditure on environmental

Green overnment spendin,
& et op & protection/general budget
Support on environmental .
. expenditure
protection

Percentage of areen Total market value of green

Green fund 5e o8 funds/total market value of all
funds
funds
Deepening development  Total carbon trading, ener
Green rights pening <y p . . g g}f
. of green rights and trading, emission trading/equity
and interests . )
interests market trading

The Index of the development level of green finance is then calculated by applying
the Entropy value technique to it of China's provinces from 2012 to 2021 (apart from Hong
Kong, Macao, and Taiwan). Table 2 displays the particular outcomes.

Table 2. Green finance development level Index of Chinese provinces from 2012 to 2021.

Provinces 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Anhui 0.219 0.237 0.238 0249 0.255 0.269 0.268 0.277 0.282 0.287
Beijing 0.346 0365 0.381 0.377 0.399 0.403 0417 0.435 0.441 0.453
Fujian 0.347 0365 0.361 0.393 0.390 0.408 0.411 0.440 0.427 0.453
Gansu 0.351 0.353 0.373 0.388 0.390 0.406 0.422 0.423 0.435 0.445

Guangdong 0.367 0372 0392 0400 0.411 0.424 0.429 0442 0.461 0.471
Guangxi 0356 0.366 0.374 0.378 0.394 0.411 0423 0419 0.442 0.445
Guizhou 0354 0350 0370 0.391 0.391 0414 0437 0.433 0440 0.464

Hainan 0350 0.379 0.363 0.397 0382 0.394 0442 0420 0.447 0.468
Hebei 0.361 0.373 0370 0.397 0.408 0.420 0.431 0.440 0.457 0.467
Henan 0.226 0.239 0.236 0244 0.249 0.258 0.259 0.271 0.276 0.284
Heilongjiang 0.361 0.366 0.384 0.395 0.403 0.407 0434 0.450 0.452 0.455
Hubei 0.351 0.354 0.375 0.385 0.396 0.403 0414 0.442 0.440 0.453
Hunan 0.339 0359 0371 0381 0.395 0.408 0.418 0.430 0.436 0.450
Jilin 0.226 0.222 0.243 0240 0.246 0.258 0.267 0.270 0.275 0.281
Jiangsu  0.350 0.363 0.371 0.383 0.392 0.402 0.422 0430 0.449 0.460
Jiangxi 0.229 0.245 0.243 0241 0.250 0.251 0.260 0.280 0.288 0.291
Liaoning  0.356 0.370 0.390 0.393 0405 0417 0422 0.442 0462 0.464
Inner
Mongolia
Ningxia ~ 0.115 0.101 0.098 0.102 0.098 0.104 0.104 0.120 0.099 0.117
Qinghai ~ 0.105 0.090 0.098 0.103 0.097 0.121 0.110 0.109 0.101 0.126

Shandong 0.349 0367 0.375 0.382 0392 0411 0415 0431 0429 0.446

Shanxi 0.220 0.220 0.233 0254 0.247 0.242 0.258 0.265 0.296 0.293
Shaanxi ~ 0.348 0.359 0.380 0.385 0.399 0.408 0425 0437 0.441 0.443

0.098 0.100 0.093 0.105 0.112 0.112 0.123 0.113 0.116 0.120
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Shanghai  0.488 0.497 0515 0.529 0545 0.564 0578 0.590 0.598 0.609
Sichuan 0224 0225 0.238 0.245 0250 0.267 0268 0.266 0286 0.276
Tianjin 0.219 0.229 0237 0239 0254 0266 0256 0267 0.277 0.279

Tibet 0.094 0.091 0.100 0.090 0.102 0.121 0.128 0.103 0.107 0.136

Xinjiang ~ 0.099 0.094 0.103 0.103 0.102 0.114 0.114 0.112 0.125 0.117
Yunnan  0.093 0.097 0.102 0.096 0.120 0.105 0.119 0.117 0.112 0.128
Zhejiang 0345 0.368 0.374 0.382 0.393 0.409 0427 0423 0437 0.458

Chongqging 0.352 0.361 0.378 0.391 0.407 0405 0.422 0432 0446 0.462

The Index of the development level of green finance of provinces and municipalities
directly under the Central Government of China between 2012 and 2021 demonstrates
that, despite minor fluctuations, that of China's economically developed provinces and
municipalities remains comparatively elevated. In less developed countries, the develop-
ment of green financing is gradual. Shanghai, for example, will have the highest green
finance development level index in 2021, with a value of 0.609. With a score of 0.117, Xin-
jlang Uygur Autonomous Region comes in last. There was a significant value disparity.
To put it another way, China's rate of growth in green finance is not balanced.

This study estimates the degree of development that will be brought about by green
finance in the three regions in China of China between the years of 2012 and 2021 using
the entropy approach based on the information previously provided. Details can be seen
in Figure 1.
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Figure 1. Development level of green finance by region in China from 2012 to 2021.

Figure 1 shows that while the development of green financing is relatively low in
central and western China, it is extremely high in eastern China. The growth of green
financing is accelerating in eastern and central China. Eastern, central, and western areas
had a growth in the development of green finance from 0.35254, 0.27147, and 0.21564 in
2012 to 0.45732, 0.34925, and 0.27328, respectively, in 2021. This is compatible with China's
economic development's achievements in green finance.

However, compared to the average GDP growth rate for the same time period, green
finance development is growing more slowly. Industries with considerable amounts of
pollution, inappropriate energy use, and excessive capacity continue to be the key forces
behind economic growth. The agricultural sector has a limited impact and demand on
green finance. In order to steer market funds, green finance, in the opinion of Ding Pan
and others, was essential. Targeted and controlled policies can help green industries get
more money and make industries that need a great deal of inputs, use a large amount of
energy, and don't make much money pay higher investment costs, which speeds up the
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growth of the structure of ecological industries(Ding et al,2021).This thoroughly demon-
strates the need for additional research into the relationship between green finance and
agriculture in order to increase its demand and driving effect. It is therefore imperative to
have urgent discussions about how to hasten the healthy and sustainable growth of green
financing in order to support the high-level progress of the agricultural industrial system.
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Figure 2. Changes of green finance development level index from 2012 to 2021.

The advancement of the development level index for green financing from 2012 to
2021 is depicted in figure 2, which covers a ten-year time span. In general, the growth of
environmentally friendly finance in China has received a lot of attention in the past decade
and has been gradually rising since the beginning of this century.
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Figure 3. Development level index and average value of green finance.

Figure 3 shows the average value of the development level index of green finance
from 2012 to 2021 for 31 provinces and cities. Based on the province level, this report sep-
arates the green finance development level into three levels. Between 0.4 and 0.5 is the first
level. In the range of 0.3 and 0.4 is the second level. 0.3 and lower constitute the third
level.The first region contains 14 provinces and municipalities, as shown in the picture.
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The second region consists of four provinces, districts, and cities. Thirteen provinces are
present at the third level. Overall, China's municipalities and provinces have a lot of room
to accelerate the growth of green financing. The overall index for China assessing the
growth of green finance has an average value of 0.3178, with 18 provinces and cities scor-
ing higher than the country as a whole. In contrast, the majority of our nation's provinces
and cities have more sophisticated green finance systems. If it can be linked with agricul-
tural industrial structure optimization and upgrading, it will surely assist high-level de-
velopment of the system of agricultural industrial, which will support long-term growth
and the aspiration of the populace for a higher quality of living.

2.2. Identify the degree of a high-level development of China'’s agricultural sector.

The replacement of low-level with high-level capital- and technology-intensive busi-
nesses is what defines an improved agricultural industrial structure, and this calls for the
continued development of an industrial structure based on rationalization as well as the
process of innovation and the application of more new technologies(Liu and Chen,2022).
Using the industrial structure height index developed by Liu Wei et al.(Liu et al.,2008), we
can calculate the test index for the improvement of the agricultural industrial structure.
The following is the calculation formula:
uais = ) V;; X LP; (3-1)

where V. refers to the proportion of industrial output value to domestic output value
in the t cycle; LP,; refers to the generalized labor productivity of industry i in cycle t; i the
ratio of industrial growth to total employment. Because statistics on agriculture are lim-
ited, provincial statistical data of rural employees in the whole industry is not available.
Therefore, with reference to the existing research results of Kuang Yuanpei et al.(Kuang
and Zhou,2016), this paper realizes the replacement of labor productivity of each major
industry in the analysis of agricultural industry based on the ratio of added value and
intermediate consumption of different industries. The level of the agricultural industrial
structure is greater and the impact of upgrading it is better the larger the value of uais.

The formula for this measurement was used to determine the advanced level of the
industrial structure of agricultural in different part of China using the original data of
regional statistics yearbooks from 2012 to 2021 (excluding Hong Kong, Macau, and Tai-
wan).
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Figure 4. Trend of level of growth of agricultural industrial structure optimization in eastern, cen-
tral, and western China from 2012 to 2021.

Figure 4 illustrates how the eastern region's agricultural industrial structure is pro-
gressing to an advanced level. The inclination in the center section was initially downward
and later upward. There are notable geographical differences in the level of updating ag-
ricultural industrial structure, with the western region having a relatively steady level of


https://doi.org/10.20944/preprints202305.0539.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 May 2023 d0i:10.20944/preprints202305.0539.v1

advanced growth. The rather well-established agricultural industrial system in the eastern
region is growing slowly. The agricultural machinery's insufficient power, and the inef-
fectiveness of mechanized production and operation, which impede the growth of a high-
level agricultural industrial structure, may all be contributing factors to the relatively low
labor productivity in these regions. The significance of this study is illustrated by the over-
all analysis of the structure of China's agriculture business, which indicates that there is a
sizable amount of potential for optimization.

2.3. Research hypotheses

Future financial development's trend and direction are represented by green fi-
nance.The transformation of the agriculture industry, the expansion of the local economy
sustainably, and the acceleration of social advancement all depend on green finance. For
the improvement and modernization of agricultural organizations, China has a wide
range of green financial instruments, including green bonds, green insurance, and so on.
Adjusting the industrial structure is the main component of economic transformation and
upgrading, whereas optimizing and upgrading the agricultural industry is the core com-
ponent of industrial structure adjustment. Green industries can grow as a result of the
actively expanding green financing, which can also help China's traditional agricultural
sectors become more environmentally friendly (Meng et al.,2023). Specifically, by spread-
ing out risks during agriculture production and operation, green finance continuously ex-
pands the supply of agricultural credit, brings the security of sufficient funds for improv-
ing the structure of agricultural industry, enhances farmers' enthusiasm for large-scale
and specialized management of products, promotes the agricultural business to
strengthen its internal framework and professional management level. Thus, the economy
of scale can be generated. Meanwhile, abundant capital makes the growth and expansion
of agricultural industry inseparable from capital, which makes the development of agri-
cultural industrial structure gradually become capital intensive, and ultimately accom-
plish the objective of a modern agricultural industrial structure. Therefore, theoretical hy-
pothesis 1 is put forward:

Hypothesis 1: Green finance can significantly promote the optimization and upgrad-
ing of China's agricultural industrial structure, so that green finance can effectively pro-
mote the high-level development of agricultural industrial structure.

Currently, the application of the policies of green finance in China differs by industry
and region, and the existing agricultural green finance standards are not unified, imper-
fect and the scope is not clear. As a result, in some regions and agricultural sectors, it is
not possible to determine whether loans are part of green financial services. Additionally,
there are regional variations in how regulators interpret and put into practice green fi-
nance rules, which makes it difficult to provide financial support for sustainable agricul-
ture, and there is a need to address the market failure of green financing. At the same time,
due to variations in environmental laws and regulations, ecological conditions, and eco-
nomic development objectives, the amount of growth of green finance in various locations
is highly variable. That is, green finance has yet to establish a consistent circulation mech-
anism among diverse regions, and the capital market is in its early stages. As a conse-
quence of this, the necessary green financing for the advancement of the agricultural in-
dustrial structure have been improperly allocated across sectors. As a consequence of this,
the following proposition on a theoretical hypothesis is put forth in this paper:

Hypothesis 2: The varying degrees of growth of green financing in eastern, central,
and western China result in regional variability in boosting agricultural industrial struc-
ture upgrading.

3. Materials and methods
3.1. Variable selection and setting

3.1.1. Explained variables
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The upgrading of agricultural industrial structure (uais) is used in this article as an
explanatory variable to investigate the impact of green funding on the enhancement of
agricultural industrial structure. (The third chapter and second section of this paper go
into great detail regarding how the agricultural industrial structure's index system was
developed and how its indicators were calculated.)

3.1.2. Core explanatory variables

The key explanatory variable used in the present research to investigate the effect of
green financing on the upgrading of the structure of agricultural is the previously com-
puted green finance development level index. The research results, however, will be dif-
ferent in the high-grade development of the Chinese agricultural industrial system if
green finance is the only explanatory variable. As a result, we include additional variables
as control variables in the model that have an effect on the development of the agricultural
business. To be able to determine the relationship between green finance and the optimi-
zation of the agricultural industrial structure, the influence of control factors on this opti-
mization of the agricultural structure is removed.

3.1.3. Control variables

Numerous variables can influence the construction of the agricultural industry. On
the basis of this consideration and extant domestic and international research findings, a
control strategy for our high-grade agricultural industrial structure is proposed, which
reduces estimation errors caused by the lack of variables. The research contents of this
project include: first, the urbanization level (urb). Urbanization can improve the speciali-
zation and scale within the agricultural industry, but it will also appropriation of agricul-
tural resources (Xiang and Mao,2016). The urbanization rate, or ratio of urban to total
population in each province, is utilized in this study to assess the level of urbanization
and the degree of urbanization development. The second element has to do with educa-
tion in countryside regions. It is set by dividing the number of students enrolled in higher
education institutions (including general college students) by the total number of rural
residents in each province. Human capital is the term used to describe employees who
possess a particular set of traits and abilities and who can use resources efficiently to meet
social requirements, hence advancing the development of the agricultural industrial struc-
ture. Education is important in this process since it may raise worker quality and skills,
which is necessary for the agricultural industrial structure to grow in development. The
third is the mechanization of agriculture at the scientific and technological level (tec). We
can increase agricultural production efficiency, lower labor costs, and better satisfy socie-
tal demand for agricultural products by utilizing cutting-edge agricultural apparatus and
technology (Ma et al.,2023). As a result, the amount of mechanization in this study is based
on the degree of agricultural mechanization. The level of agricultural mechanization is
determined by the relationship between the total agricultural mechanization power and
the total area of grains sown in each province. The fourth element is the degree of market-
ization (Mopen), which assesses the degree of agricultural marketization by contrasting
the proportion of funds allocated to agriculture in the local government budget to the total
amount of funds allocated to the budget as a whole. The level of local government invest-
ment in agriculture and its impact on the marketization of agriculture can be shown by
this index. This is a result of the green economy's promotion of international trade in green
products and services, the growth of China's green sector on the global market, and the
development of the market system for the green economy, which is driven by green fi-
nancing (An and Zi,2020). When there is more marketization, there is also more economic
development in the area, which has a positive impact on agriculture.

Table 3. Definitions of variables.

Variables symbol Basic meaning Measures
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Th icultural
Explained . . € agrictitira . Index of agricultural industrial
variable uais  indusiry structure is structure upgradin
advanced Pg &
Core
explanatory gfd Green Finance  The level of green finance development
variable
wrb Urbanization level Ratio of urb.an populatlon‘to total
population of the province
Ratio of higher education institution
edu  Rural human capital enrollments in ea?h province to Fhe
total rural population of the province
Control
. that year
variables . . .
Agricultural Ratio of total power of agricultural

tec . .
machinery Advances machinery to total acreage of crops

Ratio of agricultural expenditures in
mopen  Marketability level local government budgets to general
budget expenditures

3.2. Model setting

To determine whether green financing has an impact on agricultural industrial struc-
ture, we will design the following basic model of benchmark econometric analysis based
on empirical research to verify hypothesis 1 proposed above.

uais; = ag+ 0, gfdy + X + ;i + i + v (4-1)

The agricultural upgrading level index of provinces and municipalities directly un-
der the central government is represented by the explained variable uais;; in the formula
(4-1). The core explanatory variable gfd;; represents the level of development of green fi-
nance in each region, and the control variable X;j; is the previously mentioned variable.
The letters p; stand for regional fixed effect, A;; for random perturbation term, y, for
time fixed effect, and i and t, respectively, denote the province and time in the data.

To better understand the overall distribution of the sample, descriptive statistics of
the variables utilized in this paper are required prior to baseline regression, and it is also
possible to timely observe whether there are extreme outliers interfering with the regres-
sion results. Specifically, the sample size, mean, variance, minimum, and maximum need
to be listed separately. Through the measurement of these data, relevant conclusions of
the research results can be drawn. For information, see Table 4:

Table 4. Descriptive statistics of variables.

Variabl 1 tandard Maxi
Meaning of variables anable Sar.np ¢ Average 5 aI,l e.u* Minimum axumu
name size deviation m
The agricultural
industrial structure has uais 310 1.543 0.420 0.622 2.455
been upgraded
Level of fi
eve’ of greeh fance gfd 310 0319 0126 00926  0.578
development
Urbanization level urb 310 0.295 0.141 0.0218 0.714
Level of mechanization tec 310 0134 00947 00435  0.615

in agriculture
Rural human capital edu 310 0.454 0.201 0.0103 0.898
Marketization level mopen 310 0.643 0.212 0.0379 0.993
The large range of variable values in Table 4 illustrates how many elements, such as
the degree of agricultural mechanization and rural human capital, would influence the
effects of developing and optimizing the agricultural industrial structure. The agricultural
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industry upgrading index ranges from a minimum of 0.457 to a maximum of 0.894. The
maximum and minimum values of green financing are 0.609 and 0.090. The significance
of the subsequent research described in this paper is highlighted by the fact that other
variables are also significantly different, showing that there is an imbalance in the growth
of the improving of agricultural industrial structure in nation's diverse areas.

3.3. Data explanation

This article uses panel data from 31 Chinese municipalities and provinces between
the years of 2012 and 2021 (excluding Hong Kong, Macao, and Taiwan) in accordance with
the research standards. The initial information on urbanization level and rural human
capital was taken from the China Population and Employment Statistical Yearbook. The
initial information on the degree of agricultural mechanization was provided by China's
Rural Statistical Yearbook. Original data for the marketization level was provided by the
National Bureau of Statistics and the province Bureau of Statistics; additional original data
sources include the Wind database, the China Regional Economic Statistical Yearbook,
and the China Financial Yearbook.

4. Results and discussion
4.1. VIF test

If a variable can be expressed linearly by other variables, it indicates that the model
has some multicollinearity problems. Since advanced green financing development and
agricultural industrial structure is calculated by building an index system, more variables
are adopted and more control variables are selected, so this paper needs to use variance
inflation factor to test the multicollinearity of the data. The outcomes are displayed in Ta-
ble 5:

Table 5. Multicollinearity test of variables.

Variables VIF 1/VIF

urb 1.26 0.792239
gfd 1.21 0.827973
mopen 1.05 0.949744
tec 1.15 0.872937
edu 141 0.707852

Mean VIF 1.22

The mean variance inflation factor of the variables is 1.22, and the variance inflation
factor of the remaining variables is also significantly less than 10, with the maximum var-
iance inflation factor of the five variables being 1.41, which is much less than 10. This
demonstrates that there is no multicollinearity in the variables that were selected for this
paper and that the model can be used for regression analysis.

4.2. Analysis of regression results

Table 7 displays the findings of this section's investigation into the influence of green
finance on the modernization of the agricultural industrial structure. Column (1) displays
the OLS regression, column (2) the fixed effects(FE), and column (3) the random ef-
fects(RE). Table 7 demonstrates that the growth of green finance significantly promotes
the revival of rural industries, regardless of whether OLS or fixed regional effect is used.
The model may, however, have endogeneity issues due to the causal relationships be-
tween the variables, which means that using the OLS estimation approach could result in
biased estimation results. The Hausmann test is used to choose between the fixed effects
and random effects models, even though the influence of the random effects model is not
substantial in terms of the dependability of the results.

The specific regression model form is chosen using statistics and adjoint probability
P values from the Hausman test. Fixed effects are preferable to random effects because
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they appear to differ significantly in coefficient estimation. The Hausman test statistics
and adjoint probability p-values are utilized to choose particular regression model types.
Ho: The ideal solution is the random effects model. FE holds independent of the truth of
the starting hypothesis. Nevertheless, RE is more reliable than FE if the null hypothesis is
correct; on the other hand, FE is superior to RE if the null hypothesis is incorrect. The
Hausmann test's findings in this paper are as follows:Prob > Chi2 = 0.0000. Under 99%
confidence interval, the null hypothesis is severely rejected when P value is less than 0.01.
In other words, the basic regression model is chosen to be the fixed effect model.

Table 6. Hausman specification test.

Coef.
Chi-square test value 45.96
P-value 0.0000

This result is significant at the 1% level, as determined by the test, which verifies hy-
pothesis 1 in this investigation. According to the fixed effect model, an increase of 1% in
the improving level of environmentally friendly finance can result in an increase of 0.599
in the upgrading level of agricultural industrial structure.

Table 7. Results of baseline regression.

OLS FE RE
uais uais uais
gfd -1.033™ 0.599™ 0.203
(0.118) (0.185) (0.173)
urb 0.376™ -0.174~ -0.088
(0.107) (0.080) (0.080)
edu 1.937 0.839™ 1.033™
(0.081) (0.126) (0.115)
tec 1.301™ 0.017 0.046
(0.152) (0.063) (0.067)
mopen 0.442™ -0.192™ -0.111
(0.066) (0.071) (0.072)
_cons 0.423™ 1.145™ 1.101™
(0.078) (0.076) (0.083)
N 310 310 310
12 0.679 0.199
r2_a 0.674 0.097

Standard errors are given in the parentheses. *, **, and *** represent significance level of parameters
at the p<0.1, p<0.05, and p <0.01.

Regarding the control variables, the level of rural human capital has a positive impact
on the optimization and upgrading of agricultural industrial structure at a significant level
of 1%, reflecting the enhancement of rural human capital level, and it also has a spillover
effect on technology and management, which is helpful to encouraging the development
of agricultural industry. The agricultural industrial structure needs to be upgraded as
well, which requires the talents. It takes a lot of experienced and skilled personnel to pro-
mote new farmers. In other instances, as the rate of urbanization rises, the rural population
will move to the city and many Farmers no longer farm, which will negatively impact the
high-quality agricultural industrial structure and may limit its expansion. Second, the de-
gree of marketization is essential for encouraging the development of regional industries.
The demand for a variety of industries will increase as the marketization level is raised,
and changing the industrial structure will become simpler. However, due to regression,
the marketization level is unable to effectively assist the agricultural industrial structure's
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transformation and modernization during the adjustment phase. It's possible that such a
result happens because agricultural sales and output are not significantly impacted by the
law of value. The general level of agricultural science and technology in China is still quite
low, and there is a huge gap between this level in China and the advanced level in indus-
trialized nations, which may account for the lackluster outcomes. The modernization of
the agricultural industrial system is greatly aided by the level of technological innovation.
For the purpose of improve its level, the modernization of the agricultural industrial sys-
tem requires both a rise in agricultural scientific and technology innovation and an im-
provement in agricultural production techniques.

4.3. Robustness test

All variables used in this paper were winsor at the first and last 1%, in order to get
rid of outliers' interference. The basic regression test was conducted on data after using
winsor, and the results are as follows.

Table 8. Shrink-tail test.

OLS FE RE
uais uais uais
gfd -1.024™ 0.599™ 0.245
(0.118) (0.172) (0.163)
urb 0.392 -0.193 -0.108
(0.108) (0.075) (0.076)
edu 1.946™ 1.045™ 1.168™
(0.080) (0.123) (0.112)
tec 1.340™ 0.027 0.054
(0.153) (0.059) (0.063)
mopen 0.439™ -0.184™ -0.117
(0.066) (0.065) (0.066)
_cons 0.408™ 1.050™ 1.035™
(0.078) (0.072) (0.080)
N 310 310 310
12 0.683 0.272
r2_a 0.678 0.179

Standard errors are given in the parentheses. *, **, and *** represent significance level of parameters
at the p<0.1, p<0.05, and p <0.01.

This study uses the fixed effect model (FE), which satisfies the significance test of 1%
with a 99% level of confidence. This study adopts the FE because the improvement degree
of the agricultural industrial structure will expand by 0.599 for every 1% increase. This
demonstrates the robustness of this model and shows that, throughout the sample period,
green finance can support the modernization of the industrial structure of agricultural.
This conclusion is also compatible with that reached using standard regression.

4.4. Heterogeneity analysis

The vastness of China's territory results in significant regional distinctions in eco-
nomic status, industrial structure, resource endowment, and other factors. As a conse-
quence, the growth of green financing may have distinct effects on the advancement of
China's eastern and western agricultural industrial structure.

Table 9. Subsample regression.

Variables Nationwide Eastern region  Central region = Western region

uais uais uais uais
gfd 0.599™ 0.457 0.721* 0.809
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(0.172) (0.143) (0.325) (0.496)

urb -0.193 0.036 -0.440" -0.233
(0.075) (0.084) (0.123) (0.165)

edu 1.045* 0.996" 1.230* 0.974"
(0.123) (0.163) (0.258) (0.212)

tec 0.027 0.040 0.065 -0.048
(0.059) (0.311) (0.069) (0.113)

mopen -0.184" -0.198* 0327 -0.063
(0.065) (0.049) (0.157) (0.206)

_cons 1.050 0.858" 1.185™ 1.142

N 310 110 80 120

12 0.272 0.501 0.374 0.225
12_a 0.179 0.421 0.262 0.104

Standard errors are given in the parentheses. *, **, and *** represent significance level of parameters
at the p<0.1, p<0.05, and p <0.01.

The upgrading of the agricultural industrial structure in the eastern region is signifi-
cantly correlated with green funding, according to the heterogeneity study. Green financ-
ing encourages it at the significance level of 1%. From a historical viewpoint, this might
be the case because, in the past, resource-based sectors were crucial to the growth of the
eastern region and served as the major engine for regional economic expansion. Mean-
while, the affect of "green finance" on the industrial construction of agricultural adjust-
ment has grown more significant in the context of the optimization of ecological and green
industries. However, due to the slow rate advancement in the central and western regions
and the low level of green finance, the driving effect of green financing on the agricultural
sector is minimal, and the driving contribution to the optimization of the agricultural in-
dustrial structure is weak. According to the quantitative link, the eastern region may have
a higher degree of development and a more consistent impact of green finance on indus-
trial upgrading, which may better support the high-level improvement of the industrial
structure of agricultural .

In conclusion, Hypothesis 2 is confirmed since the effects of green financing devel-
opment on the optimization of the agricultural industrial structure differ significantly be-
tween China's eastern, central, and western areas.

5. Conclusion and policy implications
5.1. Conclusion

Empirical evidence supports hypothesis 1 with 99% confidence level, which suggests
that green finance may greatly enhanced the upgrading of the industrial structure of ag-
ricultural at the national level. It for agriculture is strongly supported, which enables the
agricultural industrial structure to be adjusted in order to obtain enough funding, encour-
ages the expansion of scale and specialization within agriculture, and realizes the upgrad-
ing of production and operation mode, realizing better scale economies.

The results of the study demonstrate that there are considerable regional differences
in the effect of the expansion of green financing on the modernization of the agricultural
industrial structure. The development of green financing may significantly benefit the ag-
ricultural industrial structure in eastern China, but its efficacy at the provincial level in
central and western China is less definite. This can be due to the eastern region having
experienced more development than the middle and western regions.

5.2. Policy implications

For the purpose to promote the growth of the green financing system and support
the process of upgrading the industrial structure of agriculture, the following policy rec-
ommendations are made in this article. They are predicated on the findings of the research
and discussion from earlier.
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(1) Develop a green financial market that operates on several levels, as well as green
financial products and services that are cutting edge. The market for green financing will
continue to experience an increase in demand for the various types and quantities of green
industries as a result of environmental protection and emission reduction, which will ne-
cessitate a wide variety of green finance products and service models that can be custom-
ized to meet individual needs (Wang and Ren,2022). We will implement pilot financial
innovations such as financing with environmental rights as collateral and environmental
pollution liability insurance, as well as increase support for reform and creativity in green
finance in those areas, presuming that risks are under control and businesses are sustain-
able. These innovations include financing with environmental rights as collateral and en-
vironmental pollution liability insurance.

(2) Improve laws, regulations and systems related to green finance. We should rein-
force the binding force of laws and institutional arrangements through clear laws and pol-
icies and give the optimization of the agricultural industrial systems the weight it de-
serves. The distinction between agricultural green finance and conventional finance
should be institutionally clarified further, and green credit should receive more favorable
policies. We ought to support the restructuring of the agricultural economy, build a strong
system of agricultural insurance, and extend social insurance to rural areas.

(3) The digital economy and green finance need to be linked. Because the green fi-
nance markets and the digital economy are interconnected, the establishment of a more
comprehensive required environmental information disclosure system would help in
guiding the growth of green finance (Chen,2020). Along with other financial products and
services, the big data Internet platform is able to efficiently provide the necessary technical
support for the study of environmentally friendly finance and development, as well as
foster collaboration and innovation in the sciences and technology.

(4) Pay close attention to regional growth variances, and support the high-level de-
velopment of agricultural industrial structure and green finance in accordance with re-
gional needs. The fourteenth five-year plan is a crucial window of opportunity for China's
economy to prosper. We must establish development strategies that take into account local
features if we wish to simultaneously achieve high-level development of green finance
and the agricultural industrial structure. Furthermore, we must encourage and support
the modernization of traditional agriculture, and we should take use of the potential pre-
sented by the structural transformation of agriculture made possible by green financing.
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