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Agriculture has always been the focus of all countries, the rapid development of

agriculture is inseparable from the strong support of finance. As a new financial

model, agricultural product supply chain finance has attracted much attention.

Through the analysis of the agricultural product supply chain financemodel, we

find that the core problem of agricultural supply chain finance is the

management and control of supply chain financial risks. Based on the

identification of financial risk categories of agricultural products supply

chain, this paper constructs tan evaluation index system. Taking Jiangsu

Province of China as the research object, this research collects relevant data

of financial institutions, logistics enterprises, agricultural product production,

and processing enterprises and farmers in southern and northern Jiangsu

Province in 2021. The structural equation is used to establish the model.

This statistical method can handle multiple potential variables at the same

time, and allows observation variables and potential variables to contain

measurement errors. The application of statistical methods that can handle

multiple potential variables at the same time and allow observation variables and

potential variables to containmeasurement errors to build amodel. By using the

Amos calculation model, this research found that the factors affecting the

financial risks of the agricultural product supply chain in Jiangsu Province from

high to low are: the agricultural product pledge risks, the credit risks, the supply

chain operation risks, the technical risks, the legal and policy risk. We hope this

research can play a theoretical guiding role for the effective development of

agricultural product supply chain finance business.
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1 Introduction

Agricultural issues have always been the focus of every

country. A large number of practices have shown that the

development of agriculture is inseparable from the strong

support of financial services. Therefore, agricultural supply

chain finance has become a hot topic in recent years. Supply

chain finance is a financial service model in which banks and

other financial institutions manage the capital flow, logistics and

information flow of upstream and downstream enterprises or

individuals in the supply chain around core enterprises and

transform the uncontrollable risks of a single enterprise into

the controllable risks of the whole supply chain. The early

recognized agricultural products supply chain financial

practices, such as financial services carried out by

Heilongjiang Longjiang bank in 2006, issued 90.475 billion

yuan of agricultural-related loans by the end of 2018. In 2012,

the People’s Bank of China carried out the supply chain finance

business of agricultural product orders in Shouguang City,

Shandong Province, and granted more than 900 million yuan

to more than 30 new agricultural business entities and more than

3,600 farmers. In 2018, Zhongnong cooperated with 28 financial

institutions to provide financial services to customers totaling

10.98 billion yuan. Generally speaking, although the practice of

agricultural supply chain finance in China started late, it has

developed rapidly and formed a certain scale (Huang et al., 2021;

Huang and Liu, 2021).

Globally, the supply chain finance business has also

developed rapidly. According to the data of Demica, a

provider of supply chain electronic finance platforms since

2000, the average annual growth rate of supply chain finance

has shown double-digit growth in both developed and developing

countries. The rapid development of supply chain finance

business benefits from two aspects: First, the government,

chambers of Commerce, and industry associations have issued

many relevant rules and guidelines, such as the unified rules on

bank payment liability, FCI factoring general rules, etc. Second,

the huge demand for foreign and domestic trade markets and the

continuous progress of information technology have also

promoted the rapid development of supply chain finance

(Deng-Kui Sii et al., 2021; Zhou et al., 2022).

However, in the rapid development of supply chain finance,

there are still many problems. For example, under the core

enterprise-led mode, the core enterprises do not cooperate

with the strict requirements of the bank very well. At the

same time, it will also produce a dependent monopoly, which

will promote the risk. The direct consequence is that small and

medium-sized financing enterprises or farmers continue to have

bad behaviors, such as constructing false warehouse receipts,

repeated pledges, and cash arbitrage in the financing process. All

these have enhanced the financial risks of the supply chain.

Therefore, the difficulty and high cost of financing in agricultural

production and circulation have not been effectively solved. The

study of agricultural supply chain finance is extremely urgent

(Zhang et al., 2022).

Therefore, in this paper, based on the identification of the

financial risk categories of the agricultural product supply chain,

we constructed the financial risk evaluation index system of the

agricultural product supply chain. This research takes Jiangsu

Province, China, as the research object and collects relevant data

on financial institutions, logistics enterprises, agricultural

product production, and processing enterprises and farmers in

southern and northern Jiangsu in 2021. Applying the statistical

method that can handle multiple potential variables at the same

time and allow observation variables and potential variables to

contain measurement errors to establish the model, and using

Amos calculation model, the study found that the factors that

affect the financial risk of agricultural product supply chain in

Jiangsu Province from high to low are: agricultural product

quality pledge risk, credit risk, supply chain operation risk,

technical risk, legal and policy risk. We hope this research can

play a theoretical role in guiding the effective development of

agricultural product supply chain finance business.

2 Literature review

Since the “Macmillan gap” was proposed in 1931 (Scott and

Newton, 2007), problems such as the difficult and expensive

financing of small, medium-sized, and micro-enterprises have

attracted extensive attention in the production and circulation of

agricultural products. In the late 1990s, supply chain finance

gradually became an important way to solve financing difficulties

and research hotspots. The research results mainly include three

areas. The first area is about the supply chain financial model; for

example, JiangSu He and other scholars classify the supply chain

financial model according to different standards, analyze the

existing problems and deficiencies, and innovatively put forward

the idea of building a visual platform, to improve the supply

chain financial model and reduce the risk and cost in the

implementation process (He and Tang, 2012). Zhang and

other scholars take the iron and steel industry as an example

to analyze the supply chain financial model from three types of

customers and domestic and foreign businesses (Zhang et al.,

2015). Yao Y and other scholars demonstrated the problems in

the financing process of small, medium-sized, and micro-

enterprises and proposed three basic modes (Yao and Liu,

2018). Deng L, Wang, and other scholars discussed the

financing model with the acquirer as the core when farmers

take fixed assets as collateral (Deng et al., 2022). Xu J W and other

scholars analyzed the characteristics of the supply chain

financing mode (Xu, 2016). The second area is about the

supply chain financial risk elements. Yuan Zhang and other

scholars analyzed the financial risk factors of the agricultural

products supply chain (Wang and Sun, 2016; Ding et al., 2017).

Wang R and other scholars use the principal-agent theory to
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explain the risk of electronic order pledges in online agricultural

product supply chain finance (Yang et al., 2019). Vovchak O D

expounded on the types of supply chain financial risks of

agricultural products based on the symbiosis theory (Vovchak

et al., 2018). Mou W M analyzed the credit risk in the financial

process of the agricultural products supply chain (Mou et al.,

2018). Li Z and other scholars take the accounts receivable

factoring business as the research object and use the

evolutionary game theory method to analyze the factors of the

supply chain financial risk (Li et al., 2018; Bai et al., 2022; Gao,

2022). The third area is about supply chain financial risk

evaluation and strategy. For example, Xuan F and other

scholars applied the fuzzy preference relationship method to

evaluate the financial credit risk of the supply chain (Xuan, 2021).

Yu Z and other scholars applied evolutionary game theory to

study the financial system of the green agricultural products

supply chain under the background of covid-19 and the urban-

rural income gap (Yu and Khan, 2021). Van Bergen M and other

scholars believe that the products, information, and capital flow

in the agricultural products supply chain are interrelated and put

forward the optimization strategy from the procurement

perspective (Van Bergen et al., 2019). Li X L and other

scholars analyzed the role of agricultural supply chain finance

on Farmers’ credit constraints, and put forward the optimization

strategy from the perspective of farmers (Li and Sun, 2022).

Combing through the literature, it was found that the

research results are mainly carried out from the perspectives

of the supply chain financial model, supply chain financial risk

elements, supply chain risk evaluation, etc. The research results

provide a good idea for exploring agricultural products’ supply

chain financial problems. Still, most of the existing research

results are isolated, and the process is not clear enough.

Given the above analysis, combined with the current

agricultural products supply chain finance situation in Jiangsu

Province, China, this study applies the structural equation model

(Wang et al., 2010; Hasman, 2015; Asparouhov et al., 2018;

Lefcheck, 2016) (SEM) to construct the financial risk evaluation

model (this quantitative research method has been widely used in

psychology, education, society, and other fields). It uses the Amos

method to calculate the model (Ali et al., 2019; Wan, 2021) and

defines the level of factors affecting the agricultural products’

supply chain financial risk.

The novelty of this paper mainly includes two aspects: first, it

analyzes the management and control of financial risk in

agricultural product supply chain from a systematic

perspective, while the latest research results are often carried

out from a single perspective of agricultural product supply chain

financial model or agricultural product supply chain financial

risk factors or agricultural product supply chain financial risk

evaluation; Secondly, taking Jiangsu Province as an example, the

structural equation model that can handle multiple potential

variables and allow observation variables and potential variables

to contain measurement errors is used to evaluate the financial

risk of the agricultural product supply chain. However, the

existing research results on the evaluation methods of

financial risk of agricultural product supply chain are more

complex.

3 Materials and methods

In order to clarify the key points of financial risk

management and control, it is necessary to identify the types

of agricultural product supply chain risks, build an evaluation

index system based on this, and then select appropriate

evaluation methods for evaluation.

3.1 Risk identification

According to our research, regardless of agricultural product

order financing, agricultural product inventory pledge financing,

and agricultural product factoring financing mode, agricultural

product supply chain financial risk is affected by many factors,

including relevant laws and policies, enterprise credit, supply

chain operation status, agricultural product pledge

characteristics, and related technologies, thus forming different

risks.

3.1.1 Legal and policy risk
From a legal point of view, the current laws on agricultural

supply chain finance mainly include the Guarantee Law and the

Contract Law. Compared with the complex financial process of

the agricultural product supply chain, these laws are difficult to

control the risks effectively (Liu and Destech Publicat, 2018).

From a policy point of view, the agricultural supply chain finance

policies are not yet perfect. There are many subjects involved in

agricultural product supply chain finance, so it is difficult to

formulate and implement policies to determine the

responsibilities and powers of many subjects. For example,

due to imperfect laws and regulations in the financial

operation of agricultural product supply chains, the ownership

of pledged property is not clearly defined, warehouse receipts are

forged, and the risks of non-standard business operations often

occur.

3.1.2 Credit risk
Credit risk, also known as default, refers to loss caused by the

borrower’s default or credit rating decline. Compared with other

types of financial risks, agricultural product supply chain finance

involves many scattered subjects, including large-scale

production enterprises, logistics enterprises, cooperative

organizations, and many small-scale farmers. At the same, the

core enterprise in the agricultural product supply chain plays a

role of supervision, joint, and several liabilities for farmers’

financing. At present, the management ability of the core
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enterprises in the agricultural product supply chain is not strong,

so the credit risk of the agricultural product supply chain finance

is relatively high (Shee et al., 2019). Credit risk can be measured

by indicators such as the financial status of the financing entity,

solvency, enterprise characteristics (such as enterprise size and

ownership nature), and profitability.

3.1.3 Supply chain operational risk
The supply chain operational risk mainly includes the control

risk of the core enterprise in the supply chain, the collaboration

risk between the supply chain enterprises, and the supply chain

competitiveness risk. Among them, the stronger the control

power of the core enterprises, the smaller the risk. On the

contrary, the weaker the control power of the core enterprises,

the greater the risk. Thus, smoother cooperation and

communication between supply chain enterprises. The lower

the risk, the higher the risk caused by poor collaboration, less

communication, and poor information among supply chain

enterprises. Supply chain competitiveness is inversely

proportional to risk; the stronger the supply chain

competitiveness, the smaller the risk. The weaker the supply

chain competitiveness, the greater the risk (Huang, 2015; Xu,

2016; He et al., 2019).

3.1.4 Pledge risk
The agricultural product pledge risk refers to the risk caused

by deterioration, depreciation, improper selection, and poor sales

when agricultural products are used as collateral. Agricultural

products are more prone to deterioration and depreciation than

other collaterals, so the resulting risks need special attention.

Such risks can be decomposed into agricultural product type

risks, agricultural product price fluctuation risks, and agricultural

product deterioration risks. Banks should be clear and specific

regarding the conditions and standards for agricultural products

as pledges. They should refuse to pledge agricultural products

subject to deterioration, high storage conditions, and difficult-to-

control transportation costs or pledges that do not meet the

standards. When the value of the pledged property depreciates,

the Bank shall promptly request the customer to supplement the

value of the pledged property to avoid the risk of depreciation

effectively.

3.1.5 Technical risk
Technical risk refers to the risk caused by a low or insufficient

technical level. When agricultural products are in circulation or

used as collateral, a series of control risks will arise due to low or

insufficient technology for value assessment, storage, dynamic

price monitoring, warehouse receipt authenticity identification,

and credit identification (Kulinska and Giera, 2019).

In addition to the above-mentioned main risks, the authors

believe that the macroeconomic environment will also affect

agricultural supply chain finance risks. Given the current stable

and improving economic environment in Jiangsu Province,

China, it provides more favourable conditions for developing

and operating small and medium-sized agricultural production

and distribution enterprises than in other regions. Therefore, the

risks that are caused by the macroeconomic environment are not

considered here.

3.2 Indicator system

According to the agricultural product supply chain financial

model and the types of agricultural product supply chain

financial risks, the constructed evaluation index system is

shown in Table 1. In the indicator system in Table 1, X2 and

X4 are used to represent the internal derivative potential

variables, and Y1, Y3, and Y5 are used to represent the

external derivative potential variables; X2 observation variables

are represented by X21, X22, X23, and X24; X4 observation variables

are represented by X41, X42, and X43; Y1 observation variable is

represented by Y11, Y12, and Y13; The observed variables of Y3 are

represented by Y31, Y32, and Y33; The observed variables of Y5 are

represented by Y51 and Y52. The meanings of the internal

derivative potential variable, the external derivative potential

variable, and the observation variable are further elaborated in

the model construction.

To ensure the stability, representative, and consistency of the

evaluation indicators, the reliability of the indicators needs to be

tested after the supply chain financial risk indicator system is

constructed.

3.3 Evaluation method

The evaluation method is also crucial to ensure the validity of

the evaluation results and the requirements for the sample size

and data itself. According to the existing literature, the main

methods of supply chain financial risk evaluation are the

Regression analysis method (Zhong and Su, 2016; Yang et al.,

2019; Xuan, 2021), Factor analysis (Li and Destech Publicat,

2016), Structural equation modelling, etc. (Avelar-Sosa et al.,

2018; Huo et al., 2018). Regression analysis is an analysis method

that processes a large amount of statistical data, finds the

relationship between the dependent variable and the

independent variable, establishes a regression equation, and

predicts the development trend of the dependent variable. The

premise of regression analysis is that there is no error in the

independent variable, and it is generally applicable to evaluating a

single indicator or exploring correlation. Factor analysis is a

statistical method for extracting common factors from multiple

variables. This method is suitable for problems where there is no

obvious correlation between indicators and the indicators can be

directly observed. Structural equation modelling can

comprehensively examine the relationship between complex

multi-dimensional variables at the same time. Structural
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equation models include latent variables and observed variables.

Generally speaking, latent variables are difficult to measure

accurately, and observed variables can be measured directly.

According to the different roles in the structural relationship,

latent variables are divided into internal latent variables and

external latent variables. The method can study the causal

relationship between measurable and latent variables and

apply the causal relationship between them.

The model consists of a measurement model and a structural

model. The measurement model reflects the relationship between

indicators and latent variables, whereas the structural model

reflects the relationship between latent variables. Analysis

software includes LISREL, Amos, EQS, Mplus, etc. Among

them, Amos is a powerful and widely used analysis tool. This

method can analyze multiple variables simultaneously and test

whether the data conforms to the established model through the

goodness of fit. Given the following reasons, first, the agricultural

product supply chain financial risk evaluation is a comprehensive

evaluation, not a single index evaluation; Second, the agricultural

product supply chain financial risks evaluation needs to set latent

variables for evaluation indicators; Third, there is a significant

correlation between the evaluation indicators of agricultural

product supply chain financial risk; Fourth, there are many

and complex factors affecting the agricultural supply chain

financial risk. It is necessary to examine the relationship

between different index variables, between the index and

latent variables, and between latent variables and latent

variables. Therefore, the commonly used evaluation methods,

such as regression and factor analysis, have certain limitations.

Comprehensively considered, the structural equation model is an

ideal supply chain financial risk assessment method.

3.4 Model assumptions and model
construction

3.4.1 Model assumptions
The assumptions for applying the structural equation model

are: E(ζ) = 0, E(ε) = 0, E(δ) = 0, E(X) = 0, E(Y) = 0; ζ、ε and δ
Mutual independence; X and ε Mutual independence; Y and δ
Independent of each other.

3.4.2 Model construction
To apply the SEMmethod, three types of variables need to be

set: latent variables, observation variables, and error variables.

Due to the different functions of latent variables, they are divided

into internal derivative potential and external derivative potential

variables. Internal derivative potential variablesrefer to the

variablesaffected by other variables, which are the results of

the causal relationship, that is, dependent variables; External

derivative potential variablesrefer to potential variablesthat are

not affected by other variables. But it will affect other variables.

They are independent variables as causes in causality. According

to the connotation of financial risk indicators of agricultural

TABLE 1 Financial Risk Evaluation Index System of Agricultural Product Supply Chain (Source: sorted by the authors according to the type of risk).

Primary indicator Secondary indicator or
variable

Variable

Legal and Policy Risk Y1 Definition of ownership of agricultural productsY11

Warehouse receipt forgeryY12

Non-compliant business operationsY13

Credit Risk X2 Credit risk of the borrowing organization Financial statusX21

SolvencyX22

Core corporate credit risk Enterprise characteristicsX23

ProfitabilityX24

Supply Chain Operational RiskY3 Supply Chain Core Enterprise ControlY31

Collaboration between supply chain companiesY32

Supply Chain CompetitivenessY33

Pledge risk X4 Types of Agricultural PledgesX41

Agricultural product collateral prices fluctuateX42

Deterioration of agricultural product pledgesX43

Technical Risk Y5 Stability of market demand for agricultural productsY51

network information technologyY52

Frontiers in Environmental Science frontiersin.org05

Yang et al. 10.3389/fenvs.2022.1008716

https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://doi.org/10.3389/fenvs.2022.1008716


products supply chain, credit risk and agricultural products

pledge risk are affected by laws and policies related to

agricultural products supply chain finance, supply chain

operation, and technical level. So the internal latent variables

are: credit risk X2 and agricultural product pledge risk X4; the

external latent variables are: legal and policy risk Y1, supply chain

operation risk Y3, and technical risk Y5. The corresponding

measures each latent variable as an observed variable, in

which the internal latent variable X2 is measured by the

corresponding observed variable financial status X21, solvency

X22, enterprise characteristics X23, and profitability X24. The

internal latent variable X4 is measured by the corresponding

observation variables X41 agricultural product collateral type risk,

X42 agricultural product collateral price fluctuation risk, and X43

agricultural product collateral deterioration risk. The external

latent variable legal and policy risk Y1 is measured by the

corresponding observation variables Y11 agricultural product

ownership definition risk, Y12 warehouse receipt forgery risk,

and Y13 business operation non-compliance risk. Supply chain

operation risk Y3 is measured by observation variable Y31, supply

chain core enterprise control risk, supply chain enterprise

collaboration risk Y32, and supply chain competitiveness risk

Y33. Y5 is measured by the corresponding observed variables

Y51Stability of market demand for agricultural products and Y52

Network information technology.

The constructed structural equation model is as follows:
Structuralmodel: η � γY + βX + ζ
Measurementmodel: m � AmX + ε

n � AnY + δ

In the structural equation expression, η and n are the

structural equation expressions, γ and β are the representative

coefficient matrices, which are the correlation between internal

latent variables and the correlation between external variables,

respectively. ζ Represents the staggered term, reflecting the

unexplained part of the equation. X represents the internal

latent variable, Y represents the external latent variable, and

m and n represent Y and X’s observed variable matrix. Am is the

correlation between the variable matrix and the observed variable

X, and An represents the correlation between the variable matrix

and the observed variable Y. ε and δ are the errors existing in the

observed variable matrices m and n. ζ represents an unobservable
random item. As shown in Figure 1 (Ali et al., 2020; Sharma et al.,

2020; Ahmadini et al., 2021; Modilbbo et al., 2022):

4 Results and discussion

4.1 Data sources

Jiangsu Province is a strong economic province and a major

agricultural province. Under the guidance of the relevant national

policies to benefit farmers, the development of agriculture and rural

areas has been continuously optimized, and the total output value of

agriculture, forestry, animal husbandry, and fishery has been at the

forefront of the country for many years. Judging from the output of

grain, cotton, oil seeds, pork, beef, mutton and poultry, poultry eggs,

and aquatic products, they are all in a growing trend. The

advantages of agricultural production in Jiangsu Province are

due to two factors: First, the Jiangsu provincial government has

continuously increased investment in agriculture, so various types of

agricultural production, processing, and logistics enterprises have

developed rapidly, thus effectively guaranteeing agricultural

products in Jiangsu Province. It also plays an important role in

increasing farmers’ income, alleviating employment pressure in

rural areas, and prospering the market. Second, the active

development of various financial businesses in Jiangsu Province,

especially the issuance of financial loans for agricultural products in

southern Jiangsu, is increasing. Influenced by factors such as

information technology, agricultural production enterprises, etc.,

farmers in Jiangsu Province still have difficulties in financing, such

as a large gap in capital demand, high capital use costs, and few

financing channels.

This study adopted a combination of questionnaires and field

visits to obtain relevant information on agricultural product supply

chain finance in Jiangsu Province. The design process of the

questionnaire content invited government staff, business

managers, scholars, and bank staff to participate. The survey

objects focus on Jiangsu Province, mainly covering financial

institutions, logistics enterprises, farmers, and enterprises

producing and processing agricultural products in the southern

and northern Jiangsu regions. In order to obtain the stability of SEM

FIGURE 1
Structural equation model diagram (Figure source: by authors according to the connotation of SME).
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analysis, 200 research objects were selected, including eight financial

institutions, all of which have carried out or are carrying out

agricultural product supply chain finance business, 13 logistics

enterprises, seven related agricultural enterprises, 172 farmers,

and a total of 200 questionnaires were distributed, including

30 questionnaires distributed on-site, 170 questionnaires

distributed by questionnaire stars, and 196 were recovered, with

a recovery rate of 98%. The research group collated and analyzed the

questionnaire data collected. It was found that six questionnaires

were incomplete and three questionnaires answered contradictory

questions, so 187 valid questionnaires and the geographical

distribution of the survey objects are shown in Table 2:

4.2 Discussion of results

After the model was built, according to the relevant index

data of the agricultural product supply chain’s financial risk,

Amos was used to calculate the model. Ideal operating results are

obtained through the process of optimizing data, multiple

verifications, and debugging, as shown in Table 3:

To put forward countermeasures and suggestions for the

financial risk control of the agricultural product supply chain in

Jiangsu Province, it is essential to judge the reliability and

stability of the results of the model operation. Therefore, this

study carried out multi-angle tests on the calculation results, as

shown in Table 4:

Judging from the test results, the 15 indicators are acceptable,

so it can be judged that the operation results of the indicators in the

model have good reliability and stability. The evaluation results can

be a theoretical basis for countermeasures and suggestions.

According to the fitting test results, all latent variables have

reached the standard of the significant test. Among all observed

variables, the risk of agricultural product collateral type has the

greatest impact on the financial business risk of the agricultural

product supply chain in Jiangsu Province, with a coefficient of

0.684, the risk of deterioration, with a coefficient of 0.513, and

finally the risk of changes in the price of agricultural collaterals,

with a coefficient of 0.498. Therefore, when controlling the

financial risk of the agricultural product supply chain in Jiangsu

Province, the focus should be on the types of risks in the

agricultural product pledge risk. Of course, the price fluctuation

and deterioration of agricultural products in the pledge process are

also key points of risk control. The second is credit risk, in which

the financial status of the borrowing organization is the most

important risk factor in credit risk, followed by the solvency of the

borrowing company’s historical loans; it should be noted that the

impact of core companies on credit risk is also higher, for example,

the profitability coefficient is 0.397, so the risk control of core

enterprises should also be paid attention to.

Supply chain operation risk is second only to pledged

agricultural products and credit risk. Among the three

indicators, the estimated value of supply chain control risk is

TABLE 2 Distribution of the number of survey objects (Source: collated by authors according to the research process).

Object of investigation Distributed area SouthernJiangsu regions NorthernJiangsu regions

Financial institution 8 4 4

Logistics Enterprises 13 7 6

Agribusiness 7 3 4

Farmers 172 70 102

Total 200 84 116

TABLE 3 Parameter estimates and reliability of model operation
results (Source: calculated according to Amos software).

Risk factor Risk observation variable Estimate t-test

Y1 Y11 0.117 3.283

Y12 0.105 3.395

Y13 0.059 3.285

X2 X21 0.396 2.385

X22 0.488 2.185

X23 0.390 2.583

X24 0.397 2.272

Y3 Y31 0.332 2.576

Y32 0.325 1.374

Y33 0.319 1.224

X4 X41 0.684 2.344

X42 0.498 2.232

X43 0.513 3.876

Y5 Y51 0.119 2.876

Y52 0.126 1.437

TABLE 4 Results of Fit Test (Source: authors’ calculations).

Method χ2 p-value NFI IFI CFI CMIN

Value 359.26 0.000 0.901 0.917 0.907 1.538
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0.332 because the smooth progress of agricultural supply chain

financial business depends on the guarantee and coordination of

core enterprises. Therefore, the ability of core enterprises to

coordinate and control the supply chain of agricultural

products will inevitably affect the smooth development of

related businesses. Technical risk is behind supply chain

operation risk. Compared with collateral risk, credit risk, and

supply chain operation risk, technical risk has a relatively small

impact on the overall business risk. The reason lies in the

continuous improvement of new technologies in recent years

and the strong support of Jiangsu Province for agricultural

business information technology. Therefore, the relevant

technologies required in the business development process can

be met, so technical risks are important to Jiangsu Province’s

agricultural product supply chain finance. The business risk

impact is small. The least influential factors are legal and

policy risks, with risk coefficients of 0.117, 0.105, and 0.059.

5 Implications and conclusion

In recent years, under the guidance of China’s various

preferential policies for agriculture, the agricultural supply chain

financial business has been carried out effectively. However,

compared with the traditional supply chain financial model, the

agricultural supply chain financial model has the characteristics of

many participants and complex business processes. According to

the financial risk evaluation results of the agricultural products

supply chain, the focus of financial risk management and control

of the agricultural products supply chain lies in the pledge risk and

credit risk of agricultural products. Therefore, the study believes

that the following aspects can be used to control the financial risk

of the agricultural supply chain and put forward optimization

suggestions (Yang et al., 2019; Wu et al., 2021).

5.1 Risk prevention of agricultural
products pledge

Supervising agricultural product pledges are the key to

financial risk control in the agricultural product supply chain.

Agricultural product pledges = guarantee = the source of funds for

financial institutions and the driving force for financing enterprises

to perform their contracts (Liu and Destech Publicat, 2018). Risks

are mainly affected by factors such as agricultural product pledges,

changes in the market price, and the deterioration of agricultural

product pledges. The risk control of the types of agricultural

pledges can be carried out from the perspective of whether it is

easy to realize and sell; The risk caused by the change of themarket

price of agricultural products collateral can be carried out from two

aspects. First, we need to pay close attention to the price elasticity

of the collateral. Generally speaking, the smaller the price elasticity

of the collateral, the more suitable it is to be used as agricultural

product collateral. We need to grasp the trend and life cycle of the

variety of the collateral, timely replace and update the collateral,

and make a scientific prediction of the market demand of the

collateral through big data and other technologies; Second, to

prevent the risk of price fluctuations, farmers and small and

medium-sized enterprises buying the corresponding insurance

is an ideal means. In addition, core enterprises cooperate with

futures companies to provide risk protection for the price

fluctuations of agricultural products through hedging

operations. For the risks caused by the deterioration of

agricultural product pledges, attention should be paid to

controlling the pledge’s entire process, paying attention to the

form of the pledge in real-time during the shelf life, and trying to

avoid selecting pledges with high regulatory conditions.

5.2 Strictly screen individuals and
organizations in the agricultural product
supply chain

The most basic and effective way to avoid financial risks in

agricultural product supply chains is to check the access; individuals

and organizations that do not qualify for loan applications are

excluded. Determining whether individuals and organizations meet

the loan standards requires banks to carry out based on customer

credit ratings. To ensure the authenticity and effectiveness of credit

ratings, banks can cooperate with professional rating agencies. Banks

should strictly control loans to individuals and enterprises whose

credit ratings do not meet the standards. At the same time, the core

enterprises in the supply chain also need to strictly screen farmers

and other node organizations. The strict selection of node farmers

and organizations will reduce the income in the short term. Still, in

the long run, it will provide double benefits for agricultural supply

chain finance operations. Therefore, a good access system can

effectively control the financial risks in the agricultural product

supply chain.

5.3 Establish an effective early warning
mechanism for financial risk in the
agricultural supply chain

The agricultural product supply chain of any model will face a

changeable and complex macro and micro-environment, and

emergencies will inevitably arise. The risks brought by

emergencies will quickly spread to all individuals and enterprises.

The loss will be formed if the risk is dealt with and rescued after the

occurrence. Therefore, it is particularly meaningful to identify the

types of risks in advance, estimate the risks, quantify the losses

caused by risks, and establish an effective risk early warning

mechanism through technologies such as big data, the Internet of

Things, and blockchain. When the risk occurs, the financial risk of

the agricultural supply chain can be minimized.
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5.4 Prevention of credit risk

According to the above analysis, credit risk has a high impact

on agricultural supply chain finance risk. In risk control, we should

focus on the solvency, profitability, financial status, and enterprise

characteristics of financing customers. Whether the financial

condition is good or not and whether the financial system is

sound are important characteristics that reflect the solvency of

enterprises. Enterprises with good financial conditions and sound

financial systems show high profitability. In addition, the credit

risk of core enterprises in the supply chain ismainly reflected in the

comprehensive management ability. Externally, the core

enterprises of the supply chain should improve the logistics

environment, optimize the information platform and other

contents, be able to provide professional services, and pay

attention to the ability of resource integration and scheme

optimization; Secondly, internally, logistics, information flow,

capital flow, and business flow should be integrated.

Professional personnel is also essential in business development,

so we need to pay attention to the training of relevant talents.

5.5 Constantly improve relevant laws,
regulations, and systems

The financial model of the agricultural products supply chain

has a long cycle and complex process and is doomed to face many

problems in the development process. Continuous improvement

of relevant laws, regulations, and systems is a long-term and

systematic process. No laws, regulations, or systems apply to all

situations. From the national to the local level, we should pay

attention to improving laws, regulations, and systems of

agricultural products supply chain finance. Therefore, the

government, cooperative organizations, and enterprises should

all participate in the formulation and revision of relevant laws

and regulations. It is necessary to make timely amendments and

improvements to new problems, new models, and new

technologies in the process of business development.

This study summarizes the risks in developing agricultural

product supply chain finance using the structural equation model

that can comprehensively test the relationship between complex

multi-dimensional variables to evaluate the financial risks of

agricultural product supply chains in Jiangsu Province and

proposes countermeasures based on the evaluation results. In the

research on the management and control of financial risks in the

supply chain of agricultural products, there are both qualitative and

quantitative evaluations. The evaluation index system is relatively

comprehensive, and the evaluation method is applicable. However,

there are still some imperfections in the process of research. For

example, in constructing the evaluation index system, although the

first-level indicators for financial risk evaluation of agricultural

product supply chains have been constructed from many aspects,

in the process of decomposing the first-level indicators, the

constructed secondary indicators or variable settings are not

comprehensive and specific. For example, the technical risk of

the primary indicator is only measured by the agricultural scale

level and network information technology (Ahmadini et al., 2021). It

is hoped that in future research, the evaluation index system of the

agricultural product supply chain can be refined, and the key points

of financial risk management and control of the agricultural product

supply chain can be refined.
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