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Abstract 
Based on the whole industrial chain of agricultural products, on the basis of existing 
literature, 15 agricultural leading enterprises in Zhenjiang City, Jiangsu Province are 
selected as samples, combined with qualitative comparative analysis (QCA) research 
methods. Starting from the production source, internal control and external 
environment, agricultural leading enterprises are selected to vigorously support 
farmers, production base infrastructure construction, enterprise quality and safety 
control awareness and level, enterprise traceability system construction Starting from 
the six antecedent variables and variable combinations of government supervision and 
consumer participation, this paper reflects the quality and safety control level of 
agricultural products by the construction degree of traceability system of agricultural 
products, and makes a sample study on the influencing factors of the construction degree 
of traceability system of agricultural leading enterprises. The results show that there are 
four antecedent condition combination paths that play a significant role in the 
influencing factors of agricultural product quality and safety control of agricultural 
leading enterprises. The core variable is that leading enterprises vigorously help 
farmers, production base infrastructure construction and enterprise traceability system 
construction, and the auxiliary variables are government supervision and consumer 
participation. At the same time, a single antecedent variable is not enough to affect the 
quality and safety control level of agricultural products of agricultural leading 
enterprises. The whole process traceability of agricultural product quality and safety is 
realized. The quality and safety of agricultural leading enterprises is affected by the 
combination of multiple factors. The four paths effectively explain the complexity of 
configuration. 
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1. Introduction 

As China's economic and social development has entered a new stage of development, the new normal 
of economy has become the current development model. The speed of economic growth has been 
transformed into the quality of economic development, and high-quality development has been 
gradually realized. People's focus has also turned to the safety and quality of agricultural products. 
As the core subject of agricultural products production and operation, the construction of agricultural 
products quality and safety control and traceability system of agricultural leading enterprises has 
become the key link to ensure the quality and safety of agricultural products. It has become the 
development direction of agricultural leading enterprises to carry out actions to improve agricultural 
varieties, improve quality, brand building and standardized production, improve the quality and safety 
traceability system of the whole industrial chain, and promote agricultural modernization. However, 
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the construction of agricultural products traceability system of agricultural leading enterprises still 
lags behind, which is reflected in the uneven distribution of rights and responsibilities in the supply 
chain, inconsistent technical standards, weak awareness of agricultural products production, 
processing and operation, and there are still problems in the quality and safety control of agricultural 
products "from farmland to dining table".  

It is very important for leading agricultural enterprises to innovate and develop, improve the material, 
technology and equipment conditions, further improve the standardization and digitization level, 
promote the optimization and upgrading of the industrial chain, adhere to the comprehensive 
improvement of the quality and safety control of agricultural products of leading agricultural 
enterprises, and ensure the quality and safety of agricultural products. In order to realize the whole 
process supervision of agricultural products, leading enterprises should extend to the upstream and 
downstream of the industrial chain and cover the complete industrial chain of agricultural products[1]. 
Scholars at home and abroad mostly study the impact of a single variable on the quality and safety 
control of agricultural products, which is lack of integrity. Therefore, closely focusing on the 
production source stage of agricultural products, internal control of enterprises and external 
environment, finding out the influencing factors and studying the role of the combination of 
influencing factors on the quality and safety control of agricultural products of agricultural leading 
enterprises has become an urgent problem to be solved to ensure the quality and safety of agricultural 
products. 

2. Current Situation and Existing Problems of Quality and Safety Control of 
Agricultural Products in Agricultural Leading Enterprises 

2.1 Current Situation of Quality and Safety Control of Agricultural Products 

E-commerce of agricultural products has gradually become one of the important channels for the 
circulation of agricultural products. An important reason for the quality and safety problems of 
agricultural products sold online is that the quality supervision of agricultural products in e-commerce 
platform is not strict. The market share of characteristic agricultural products in online sales is higher 
and higher, but the emergence of emerging things often lags behind the regulatory system [2]. There 
are blind spots in the quality and safety supervision of agricultural products, the quality and safety 
standards and supervision system of agricultural products need to be improved, and the lack of 
integrity of business entities is common [3]. The production base has weak IOT control ability and 
low informatization level, which restricts the development of agricultural modernization and forms a 
vicious circle of "cheap vegetables hurt farmers and expensive vegetables hurt people" [4], It has 
directly caused the quality and safety problems of agricultural products in leading enterprises from 
the source. The construction of supervision system is not perfect [5], At the same time, when 
consumers encounter the safety problems of agricultural products and their own interests are infringed, 
their awareness of rights protection is not strong, and the supervision of dealers is not in place to a 
certain extent. 

2.2 Existing Problems in Quality and Safety Control of Agricultural Products 

The problems of quality and safety control of agricultural products mainly exist in three aspects: 
production, processing and sales. In the production process of agricultural products, a safe planting 
environment is the beginning of the safety control of agricultural products. The construction level of 
some production bases is low, and in addition to the weak supervision of the production environment, 
agricultural leading enterprises invest less in farmers' standardized planting technology, which leads 
to many farmers following the traditional planting mode and excessive use of pesticides in the 
production process of agricultural products, which increases the burden of safety control from the 
root. In the processing of agricultural products, many leading agricultural enterprises do not pay 
attention to staff training, and their awareness of quality control is weak. In addition, with the rapid 
development of the information age, the ineffective supervision caused by the immaturity of 
supervision technology leads to frequent problems of agricultural product safety control. In the sales 
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process, the government's weak supervision on the market access of agricultural products has led to 
the flow of unqualified agricultural products to the market [6], The development of e-commerce 
platform has increased the difficulty of market supervision, resulting in more secondary pollution of 
products in the process of logistics and transportation, low consumer participation, and few 
consumers protect their rights on the safety of agricultural products.  

3. Theoretical Analysis Framework and Research Methods 

3.1 Theoretical Analysis Framework 

The quality and safety management and control of agricultural products of agricultural leading 
enterprises is a complex process. Agricultural products go through multiple stages from farmland to 
dining table, such as planting, production and processing, logistics and so on. Each link of the 
industrial chain needs management and control, which has an impact on the quality and safety 
management and control of agricultural products of agricultural leading enterprises. The construction 
degree of traceability system of agricultural leading enterprises can effectively reflect the quality and 
safety management and control ability of agricultural products of enterprises. Therefore, based on the 
research of scholars at home and abroad, combined with the current situation of agricultural product 
quality and safety control of agricultural leading enterprises, it is concluded that the agricultural 
product quality and safety of agricultural leading enterprises is the result of the collaborative influence 
of production source stage, internal control and external environment. This paper will construct the 
theoretical analysis framework of agricultural product quality and safety control of agricultural 
leading enterprises from these three aspects. 

① Influencing factors of the production source stage: the effective control of the planting process of 
agricultural products must grasp the effective supervision of the origin environment, the effective 
supervision of agricultural inputs and the effective control of the production process. Starting from 
the source of production, realize the whole process safety production and quality and safety control 
of agricultural products. Agricultural leading enterprises provide technical and financial support to 
farmers, help farmers solve problems in production, supervise farmers' behavior in the production 
stage, and ensure the safety and correctness of farmers' production and planting. On the one hand, the 
construction of production base facilities includes planting, maintenance, harvesting and other 
mechanical equipment and technology, on the other hand, it includes the application of Internet of 
things control system under big data technology. Therefore, this paper positions the influencing 
factors of the production source stage as leading enterprises, and vigorously helps farmers and the 
infrastructure construction of production base.  

② Influencing factors of internal control: agricultural leading enterprises can only further develop if 
they ensure the quality and safety of agricultural products. The awareness of quality control of internal 
personnel of leading enterprises is the basis for ensuring the quality and safety of agricultural products. 
The frequency of training on quality and safety control of agricultural products for employees, the 
understanding of the construction of traceability system, the technology and ability to realize 
traceability and ensure information symmetry, the emphasis on quality and safety of agricultural 
products and the construction of traceability system greatly affect their quality and safety control of 
agricultural products. Therefore, this paper positions the influencing factors of internal control as the 
awareness and level of enterprise quality and safety control and the construction of enterprise 
traceability system. 

③  Factors affecting the external environment: the government, as the policy maker and the 
supervisor of the quality and safety of agricultural products, guides and supervises the quality and 
safety control of agricultural products of agricultural leading enterprises. On the one hand, the 
government guides and strictly controls the quality and safety supervision of agricultural products 
through macro policies. On the other hand, the government subsidizes agricultural leading enterprises 
through financial allocations and subsidies to promote the construction of traceability system of 
agricultural leading enterprises, Achieve efficient quality and safety control. As consumers of 
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agricultural products, consumers have the right and responsibility to supervise the quality and safety 
supervision of agricultural products of agricultural leading enterprises while purchasing agricultural 
products. Therefore, this paper defines the influencing factors of the external environment as 
government regulation and consumer participation.  

④  Outcome variable: quality and safety control of agricultural products in leading agricultural 
enterprises. The quality and safety of agricultural products of agricultural leading enterprises can be 
traced back to a certain link or the whole process, such as raw materials, production, processing and 
circulation. It can be regarded as an intermediary variable to reflect the quality and safety control of 
agricultural products of agricultural leading enterprises. 

To sum up, this paper constructs a theoretical analysis framework of six factors affecting the quality 
and safety control of agricultural products of agricultural leading enterprises, including leading 
enterprises' efforts to help farmers, production base infrastructure construction, enterprise quality and 
safety control awareness and level, enterprise traceability system construction, government 
supervision and consumer participation. The quality and safety control of agricultural products in 
leading agricultural enterprises is the result of the synergy of the above factors, rather than the 
problem caused by a single factor. Therefore, this paper introduces QCA method to explore the 
synergy and possible interaction of the above six hard factors on the quality and safety control of 
agricultural products of agricultural leading enterprises. 

 

 
Figure 1. Theoretical Analysis Framework 

3.2 Research Methods and Data Sources 

"Qualitative comparative analysis" (QCA) is a research method proposed by Charles C. Ragin in his 
monograph "comparative methods" in 1987. It integrates the advantages of qualitative and 
quantitative methods, and adopts two methods of "set theory" and "configuration comparison" based 
on actual cases[7]. Existing studies have proved that in order to explore the influencing factors of 
agricultural leading enterprises on the quality and safety control of agricultural products, it is far from 
enough to study the independent role of agricultural leading enterprises' own safety awareness and 
level, government supervision, production control and other factors. We must start from the whole 
and study the interaction of multiple complex variables on the outcome variables is the focus of this 
paper. 

Zhenjiang has always focused on the quality and safety control of agricultural products on the basis 
of good natural conditions and high-quality supporting facilities. In the selection of case data, this 
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paper strictly follows the principle of maximum similarity and maximum difference of fsqca method, 
has sufficient background and characteristics between cases, pays attention to the degree of 
diversification between cases, selects 15 agricultural leading enterprises of different types and sizes 
in Zhenjiang, and uses the fuzzy set qualitative comparative analysis method (fsqca) to explore the 
combination of antecedents and conditions affecting the quality and safety control of agricultural 
products of agricultural leading enterprises. The sample size is 13. Relevant data are obtained through 
questionnaire survey, field survey and other methods. 

4. Data Analysis and Results 

4.1 Assignment and Calibration of Variables 

Variable calibration is the most important link in the qualitative comparative analysis of fuzzy sets, 
and quantification is the basis of variable calibration. The core of qualitative comparative analysis is 
to analyze the data after quantification. Therefore, before qualitative comparative analysis, the most 
important task is to assign values to variables. When assigning variables, assign 1-5 according to the 
questions of Likert level 5 in the questionnaire; Yes in the question is assigned as 1, and no is assigned 
as 0; Each option in multiple-choice questions is assigned 1, and the final assignment is obtained by 
accumulating. In this paper, three data obtained by Excel software are used as qualitative anchor 
points, and the variable membership and result membership of cases in the set are finely calibrated 
through program operation. 1 indicates the complete membership of variables, and 0 indicates the 
complete non membership of variables. The core of calibration is to find three qualitative anchor 
points: complete membership threshold, intersection and complete non membership threshold. 

4.2 Necessity Analysis of Single Variable 

Before the qualitative comparative analysis of the calibrated data, it is necessary to check the necessity 
of its single factor to the results. The necessary condition is the condition that leads to the occurrence 
of the result, but its existence does not guarantee the inevitable occurrence of the result. Whether the 
antecedent variable is the sufficient and necessary condition of the outcome variable is mainly judged 
according to its consistency and coverage. Consistency indicates the degree to which one set is 
included in another set, while coverage indicates the empirical correlation of consistent supersets. 

The scores of consistency and coverage follow formula (1) and formula (2). In the equation, it 
represents the membership degree of the condition variable (or condition combination) and the result 
membership degree corresponding to the condition variable.  

 

consistency(𝑋 ≤ 𝑌) =
∑ ( , )

∑( )
                             (1) 

 

consistency(𝑋 ≤ 𝑌) = ∑
( , )

∑( )
                            (2) 

 

Through fsqca software analysis, this paper obtains the coverage and consistency of a single 
antecedent variable to the result variable. The analysis of the necessary conditions of a single 
condition is shown in Table 1 below. When selecting the consistency threshold, according to the 
nature of the data and meet the requirement that it is as close to 1 as possible, this paper selects 0.95 
as the consistency threshold. It can be found from the table that the necessity of each single antecedent 
condition variable is less than 0.9, indicating that these single condition variables do not constitute 
the necessary condition of the result variable, that is, the existence of a single variable will not lead 
to the necessary improvement of the quality and safety control level of agricultural products of 
agricultural leading enterprises under the traceability system. Therefore, this paper will further 
analyze the impact of the combination path of conditional variables on the quality and safety control 
of agricultural products of agricultural leading enterprises. 
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Table 1. Necessity analysis 
Analysis of Necessary Conditions 

Outcome variable: fuction 

Conditions tested: 

Influence factors Consistency Coverage 

A 0.578896 0.747500 

~A 0.543078 0.623333 

B 0.630203 0.727374 

~B 0.452081 0.580124 

C 0.558567 0.686088 

~C 0.600194 0.721769 

D 0.706680 0.752577 

~D 0.407551 0.576712 

E 0.652469 0.792009 

~E 0.518877 0.631331 

F 0.630203 0.752601 

~F 0.515973 0.638323 

Note: the antecedent condition without wave line indicates the condition when the antecedent 
condition is "full in"; If the antecedent condition is preceded by a wavy line, it indicates the situation 
when the antecedent condition is "full out" 

4.3 Construction of Truth Table 

Table 2. Truth table 

A B C D E F number R raw consist. PRI consist. SYM consist 

1 1 0 1 0 0 1 1 1 1 1 

1 1 0 0 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 

0 1 1 0 1 1 1 1 0.992481 0.923077 1 

1 0 0 0 0 0 1 1 0.992064 0.978723 0.978723 

0 1 1 1 0 0 1 1 0.863436 0.597403 0.958333 

1 0 0 1 1 0 1 0 0.757895 0.51579 0.515789 

1 1 1 0 0 1 1 0 0.686047 0.37931 0.37931 

1 0 1 0 0 0 1 0 0.519231 0.038462 0.038462 

 

The construction of truth table can clarify the display relationship between antecedent condition 
combination and result. Using the truth table, the sufficiency of all logically possible combinations 
of existence or non existence conditions (2k combinations of antecedent conditions) can be evaluated, 
which can be constructed from a given K antecedent conditions. After the investigation and analysis 
of specific cases, this paper summarizes 6 relevant variables, a total of 64 condition combinations, 
and generates a truth table with 64 rows. This paper selects 1 as the case frequency threshold and 0.8 
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as the consistency threshold. In the truth table, "1" indicates that the variable exists, "0" indicates that 
the variable is missing. The combination of antecedent conditions with the number of cases of 0 is 
removed. The results of the truth table are shown in Table 2. 

4.4 Configuration Analysis 

According to the standardized analysis of truth table data using fsqca, the configuration results of 
influencing factors of agricultural product quality and safety control of agricultural leading 
enterprises are obtained. The analysis results show that there are four different paths to improve the 
traceability of agricultural products of enterprises. Core condition and edge condition are more 
important concepts in result analysis. When the dependent variable appears in the reductive solution 
and intermediate solution, it represents that the condition has a high degree of importance, which is 
recorded as "core condition"; The current dependent variable only appears in the reduced solution, 
which means that the importance of the condition is not too high and is recorded as "edge condition". 
Now, according to the three deconstructions, a combination configuration of antecedent variables that 
meets the factual basis is constructed. The result table is shown in Table 3, so as to analyze the 
importance of each antecedent variable. 

 

Table 3. Configuration analysis results 

Conditional 
variable 

 
Combination of influencing factors of agricultural product quality and 

safety control of agricultural leading enterprises under traceability system 

N1 N2 N3 N4 

A ● ⊗ ● 
● 
 

B ● ● ● ● 
C ⊗ ● ⊗ ● 
D ● ●  ⊗ 
E ⊗ ⊗ ● ● 
F ⊗  ● ● 

Raw Coverage 0.2394 0.289739 0.236496 0.227783 

Unique 
Coverage 

0.0435625 0.0851888 0.0445305 0.0271055 

Consistency 1 0.863436 1 0.992481 

Solution 
Coverage 

0.705615 

Solution 
Consistency 

0.926991 

Algorithm Quine-McCluskey 

 

As can be seen from table 3, there are four antecedent condition combination paths that contribute to 
the existence of result variables. The first is the quality and safety control of agricultural leading 
enterprises. Leading enterprises should vigorously help farmers, production base infrastructure 
construction and enterprise traceability system construction; The second is the infrastructure 
construction of production base, the awareness and level of enterprise quality and safety control and 
the construction of enterprise traceability system; Third, leading enterprises should vigorously help 
farmers, infrastructure construction of production bases, government supervision and consumer 
participation; The fourth is the infrastructure construction of production base, the awareness and level 
of enterprise quality and safety control, government supervision and consumer participation. 
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5. Result Analysis 

According to the results of data analysis, four feasible paths can be obtained:  

(1) Leading enterprises vigorously help farmers * production base infrastructure construction * ~ 
enterprise quality and safety control awareness and level * enterprise traceability system construction 
* ~ government supervision * ~ consumer participation.  

(2) ~ leading enterprises vigorously help farmers * infrastructure construction of production base * 
Awareness and level of enterprise quality and safety control * construction of enterprise traceability 
system * ~ government supervision.  

(3) Leading enterprises vigorously help farmers * infrastructure construction of production base * ~ 
awareness and level of enterprise quality and safety control * government supervision * consumer 
participation.  

(4) Leading enterprises vigorously help farmers * production base infrastructure construction * 
enterprise quality and safety control awareness and level * ~ enterprise traceability system 
construction * government supervision * consumer participation. 

Through the analysis of the above four paths, it is concluded that the relevant variables of quality and 
safety control of agricultural leading enterprises under the traceability system are defined: the core 
variable is that leading enterprises vigorously help farmers, production base infrastructure 
construction and enterprise traceability system construction, and the auxiliary variable is government 
supervision and consumer participation. It can be seen that a single antecedent variable is not enough 
to affect the quality and safety control level of agricultural products of agricultural leading enterprises. 
The quality and safety of agricultural products can be traced in the whole process. The quality and 
safety of agricultural leading enterprises is affected by a combination of multiple factors. The 
production source, internal control and external environment affect the quality and safety of 
agricultural products, which are indispensable. The four paths effectively explain the complexity of 
configuration. 

Acknowledgments 

Innovation and Entrepreneurship Program for college students Number: 2021102990218Z. 

References 
[1] Ji Zhiwei Research on the development of jujube industry in Hebei Province from the perspective of whole 

industry chain [D] Hebei Agricultural University, 2019 DOI:10.2710 9/d.cnki. ghbnu. 2019.000 420. 

[2] Zou Junfang Research on the legal issues of the necessity of online sales supervision of agricultural 
products [J] Legal system Expo, 2021 (25): 191-192. 

[3] Cheng Xiangfen Research on quality and safety control of agricultural products based on e-commerce 
platform [D] Hebei University of economics and trade, 2021 DOI:10.27106/ d.cnki. ghbju. 2021.000012. 

[4] Lu Yongde Research on information construction of vegetable base and vegetable traceability system [D] 
Hunan Agricultural University, 2013. 

[5] Shen Rui Innovation of quality and safety control of agricultural products under the background of 
informatization [J] Modern food, 2021 (10): 139-141 DOI:10.16736/j.cnki. cn41-1434/ts.2021.10.037. 

[6] Li Cuimei Problems and suggestions on quality and safety supervision of agricultural products [J] 
Agricultural development and equipment, 2019 (10): 94. 

[7] Smith H L. The Comparative Method: Moving Beyond Qualitative and Quantitative Strategies.by Charles 
C.Ragin[J].Social Forces,1987. 

 


