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Abstract: As a necessity of human life, the soundness of food safety mechanism is closely 
related to people's living quality. With the constant change of people's mentality, more 
attention is paid to the living standard and level of food safety, yet the current level of 
food safety cannot meet people's demand, which has led to a growing gap between the 
current situation of food safety and consumers’ demand. Therefore, the level of food 
safety regulation needs to be measured urgently. Based on the stakeholder theory, this 
paper analyzes the relevant behaviors of stakeholders in the process of food safety 
regulation, designs the corresponding index system of food safety regulation level, and 
designs the index weight with the analytic hierarchy process so as to construct the 
evaluation index system for the level of food safety regulation. 

1.Introduction 

The characteristics of experience and trust product of food lead to the asymmetry of information, 
which makes consumers unable to obtain relevant information of food before buying it. Consumers’ 
consciousness of risk decreases when they buy food, and most of them choose and buy based on 
their experience, which directly affects their purchasing behavior. At the same time, as people's 
ideas are constantly changing, more attention is paid to the level of food safety. Limited by the food 
provided by sellers, the current quality of food safety cannot meet people's demand, leading to the 
phenomenon of lemon market, where consumers choose food with lower price but with no 
guarantee of quality. This has led to a vicious circle in the entire food production market. The gap 
between the current situation of food safety and the consumers’ needs is getting larger and larger, 
causing the phenomenon of market failure. Therefore, food safety regulation is indispensable. The 
regulation of food safety is the only way to ensure food safety, make up for market failure, establish 
food safety market and improve people's living standard. 

However, the current situation of food safety in China is worrying. Taking Shandong Province as 
an example, according to the statistics of Shandong Provincial, in the first half of 2018, 22,881 
complaints and reports of various products were accepted in Shandong Province, among which 
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18,505 were reports of food, accounting for the largest proportion in the total number of complaints 
and reports. Among them, 9,164 reports were on food production and processing, and 5,598 reports 
were on the catering industry. The new Food Safety Law re-established the regulatory system of 
food safety, and sets strict regulatory system for every link in the whole process of food from 
production to the dining table. In particular, it further refined the regulation of food additives 
involved in the food production and processing process, improved the system of production process 
control and management, and emphasized the main responsibility and regulatory responsibility of 
food producers and traders. Various provinces have also worked hard to solve prominent food safety 
issues and build a system of social co-governance. However, the situation of food safety is still 
worrying, and the performance of food safety regulation is questionable. Therefore, the 
establishment of the index system for food safety regulation level has become the research question 
of this paper.  

2. Literature Review 

2.1 The measurement of food safety regulation 

In terms of the measurement of food safety regulation, most scholars conduct research from the 
perspective of cost-benefit framework and food safety risks. In view of the reality that micro data 
could not be obtained, and based on the application of Delphi method, Henson(1997) put forward 
an idea to infer the effect of food safety regulation on the basis of the original data. Golan and 
Vogel(2000) used SAM method in the CGE model to conduct cost-benefit analysis, and analyzed 
the relationship between regulatory costs and benefits borne by groups at different income levels. 
This study can be used for reference in the study of food safety regulation in China. 
Antle(1999,2001) put forward an idea of cost-benefit analysis for the evaluation of food safety 
regulation effect. The method was a basic research framework of food-safety cost-benefit analysis 
based on the model of consumers’ food demand and the model of food supply. Sylvain Charlebois 
(2008), a Canadian researcher of food safety system, established an evaluation system for food 
safety performance in relevant countries and regions in the world with specific regulatory affairs as 
the dimensions and corresponding input-output index system by combining the regulation process 
and results.  

Scholars have different studies in this field. Some scholars have built relevant index system 
based on the study of relevant influencing factors of regulation to evaluate the performance of food 
safety regulation. With DEA, Wang (2011) designed the index of input and output of food safety 
regulation, evaluated the efficiency of food safety regulation in China from both horizontal and 
vertical dimensions, and put forward that the efficiency of food safety regulation in China would be 
improved year by year. Lei and Wu (2011) regarded food safety regulation as a key factor of food 
safety, and established an early warning system of food safety to measure the effect of food safety 
regulation. Zhang and Zhang (2014) combined the method of propensity score matching with the 
method of double difference to evaluate the indirect effects of government’ regulation on dairy 
products.  

With the help of micro survey data, some scholars try to study the effects of food safety 
regulation from different perspectives. From the perspective of enterprises, Bai et al. (2005) 
discussed the main factors that motivate China's food production and processing enterprises based 
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on the certification of HACCP food safety management system through enterprise investigation. 
Based on the survey data of 482 enterprises, Wang Zhigang (2006) analyzed the impact of HACCP 
certification on the effectiveness of enterprise operation and enterprise cost and income, and 
demonstrated the relevant influencing factors for enterprises to obtain the certification. Based on 
relevant research data, Liu et al. (2008) analyzed the influencing factors and costs of the adoption of 
HACCP in food enterprises in Beijing.  

From a macro perspective, and based on the analysis and measurement of China's food safety 
changes from 1990 to 2010, Liu (2010) further put forward his own explanatory hypothesis, and 
evaluated the effect of food safety regulation in China. Based on the data of food safety survey in 9 
provinces (cities), Liu (2008) analyzed the factors influencing the effect of food safety control in 
China from the perspectives of government control, producer control, consumer control and 
scientific and technological control. In order to make a systematic analysis of food safety incidents 
in the past ten years, Liu et al. (2011) divided the food supply chain into multiple steps and links, 
and classified the causes of food safety issues, thus constructing a positioning and discrimination 
matrix for food quality and safety, and systematically analyzed the food safety incidents occurred in 
the past ten years. Hu (2011) selected related links of food safety and constructed a variable index 
system including industrial signals, local governments, central government and consumers, 
elaborated the factors affecting the enforcement of food safety regulation in China, and then 
proposed that more attention should be paid to rural consumers and the central regulation should be 
strengthened. From the perspective of agricultural product producers, Zhou (2006), Hu (2009), Sun 
et al. (2011) analyzed farmers' cognition of agricultural product quality and safety and their 
compliance behaviors in production safety, studied the factors that promote farmers' quality control 
of agricultural products and the motivation mechanism for agricultural production and processing 
enterprises to implement safety production. Han et al. (2011) and Ye (2012) proposed to strengthen 
government support, increase policy subsidies, and implement a clear food safety responsibility 
system to drive food production enterprises to implement food traceability system. 

2.2 Study on the establishment of measurement index system for food safety regulation 

As for the measurement of food safety regulation, scholars have established relevant 
measurement index systems from different perspectives.  

British scholars first studied the factors affecting food safety (2005), producer and consumer 
behaviors, evaluation indicators of food safety status (2013), government regulation behaviors and 
methods, etc. In terms of relevant evaluation of government performance, the US National 
Performance Evaluation Committee (2003) proposed an evaluation system of government 
performance covering six aspects: output, input, energy, results, productivity and efficiency, and 
cost-effectiveness. Sylvain Charlebois（2008）et al, scholars at Research Network in Food System, 
a food safety organization in Canada, attempted to construct output-input indexes from the 
perspectives of food traceability, biological safety and management, governance and recall, as well 
as consumer issues, and evaluated and ranked the food safety performance of 16 regions and 
countries in the world. This evaluation index system made a specific analysis of relevant regulatory 
issues, and combined the regulatory process and results through the establishment of input-output 
index system, which has a strong guiding significance for later research. 
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Scholars used different methods and indexes to construct the index system for the measurement 
of food safety regulation. Liu (2009) proposed an evaluation index system for the performance of 
local food safety regulation. Duan (2014, 2015) et al. used input-output indicators to construct a 
wide-ranging food safety regulation and evaluation index system of Yunnan Province. Sun (2003) 
established evaluation system for the comprehensive benefit of food regulation. Wei et al. (2005, 
2006) constructed an index system consisting of 39 indexes to evaluate the regulation of the Food 
regulation Institute of Xuhui District, Shanghai. Subsequently, Wang et al. (2009) proposed that the 
former model was a multi-level structure model. On the basis of in-depth study of the performance 
evaluation system of Shenzhen Municipal Government, Lin et al. (2008) established a performance 
evaluation index system for food regulation and law enforcement, including law enforcement 
performance, law enforcement efficiency and law enforcement ability. Zhu et al. (2008) conducted a 
comprehensive evaluation on the capacity building of Beijing's food regulatory system in four 
aspects, respectively the ability of health administrative licensing, the ability of comprehensive 
regulation, the ability of case investigation and handling, and the ability to deal with emergencies. 
By using the Delphi method and focusing on catering businesses, Zhao et al. (2007) screened the 
index system for food safety protection of major events and conducted an evaluation. From the 
three dimensions of food quantity safety index, food quality safety index and food sustainable 
development index, Li (2004) constructed a comprehensive evaluation index system for food safety 
and evaluated the current situation of food safety in China.  

2.3 Research gap 

Through literature review, it is found that scholars have different focuses on measuring food 
safety regulation, but they are not suitable for the practice in food safety. In terms of the index 
design of food safety regulation effect evaluation system, there is a lack of measuring the main 
body of food consumption. The main obstacle to further research is the lack of data, and all data is 
at the macro level. It has become a major issue in the field of food safety research as for how to 
carry out research under the existing objective conditions and obtain detailed data to scientifically 
and objectively evaluate the effects of food safety regulation in China. At the same time, the 
research on the current situation of food safety regulation mostly focuses on evaluation, but ignores 
the measurement of the effect of provincial-level food safety regulation. Most of the studies fail to 
design the relevant evaluation index system for the level of food safety regulation. At the same time, 
although these studies put forward a lot of suggestions for improving the strategy of food safety 
regulation, there is a lack of measurement of the regulation according to the specific links of food 
safety. Therefore, this paper starts from the concrete practice of food safety regulation, takes the 
practice of food safety regulation as the basis, and constructs an evaluation index system for the 
food safety regulation, so as to provide scientific basis for the future evaluation of regulation level.  

3. Behavior Analysis of Stakeholders of Food Safety 

Stakeholder theory is a common tool used by people in the performance evaluation of 
organizations and the impact of policy decisions. A stakeholder is a person who can influence the 
realization of an organization's goals or who can be influenced by the realization of an 
organization's goals. In food safety regulation, there are generally three stakeholders: government’s 
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regulatory departments, food producers (including catering institutions) and consumers. These three 
stakeholders will act differently according to their own preferences. According to the stakeholder 
theory, all three are beneficiaries of food safety regulation. However, since consumers are the 
ultimate beneficiaries of food safety regulation, their comprehensive evaluation of the regulation 
level can be regarded as an objective reflection of the food regulation level. Using the stakeholder 
theory to analyze and establish the index system for the evaluation of food regulation level can help 
us to comprehensively consider the factors of various interests. This study will design a scientific 
and reasonable evaluation system from the perspective of beneficiaries, and consumers will use this 
evaluation system to comprehensively evaluate the level of food regulation, so as to reflect the 
improvement that food safety regulation has brought for consumers.  

3.1 Behavioral analysis of government’s regulatory departments 

The level of food safety is related to the interests of the consumers, and the regulation behavior 
of food safety regulation departments directly affects the level of food safety. After the institutional 
reform in 2013, the State Food and Drug Administration took overall charge of food regulation, 
which has changed the previous sub-department regulation and improved the efficiency of the 
departments. In the whole chain of regulation, the CFDA has sub-bureaus, including those at the 
provincial, municipal, district and county levels. Due to the differences among departments within 
the bureau and among regional administrations, the rules and regulations of the bureau will often go 
out of shape after being decomposed layer by layer. Local governments depend on local tax levels, 
and food producers in some regions are big tax payers. As a result, there is a close relationship 
between local governments and enterprises, causing them to leave the public interest behind in 
pursuit of their own interests. Local governments cooperate with local food and drug 
administrations, and government departments may form alliances with enterprises without being 
noticed by higher governments, which will directly affect the regulation work. If there is a food 
safety accident, local regulators will change the way of cooperation and turn to strict law 
enforcement. However, as long as the negative effects of food enterprises do not affect the 
achievements of the government, the government will still maintain a relatively laissez-faire attitude 
towards food producers. Therefore, for local governments, first of all, they will keep consistent with 
the instructions of the superior governments, but for the sake of their own political achievements, 
they may also distort the implementation of the instructions of superior governments, and form 
alliances with enterprises in pursuit of interests. Therefore, the regulation behavior of the regulation 
department is a very important index to measure the level of food safety regulation.  

3.2 Behavioral analysis of food enterprises 

Food enterprises including food production, processing and marketing enterprises. To put it 
simply, a food business is a profitable economic organization, and its actions are with only one 
purpose: to make profits. Under the condition of stable market environment and perfect credit 
system, enterprises will reduce production cost and increase profits through proper ways. For 
example, enterprises will reduce production costs as far as possible by promoting the research and 
development of production technology and improving the technical level, improve marketing 
strategies through the study of consumer psychology, formulate marketing more suitable for the 
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public taste, and expand the market. Positive externalities will be generated by the enterprises, thus 
reaching the benign development of the enterprises and the benign development of the whole food 
market. But either of these two approaches will cost a lot of money and manpower in the early stage. 
Once the market environment is unstable and the credit system is not perfect, some enterprises will 
not spend a lot of human and financial resources to carry out research and development, but pursue 
profits through improper ways of production. They do not produce in accordance with prescribed 
procedures, abuse additives, reduce production costs, gain price advantages, so as to obtain 
competitive advantage in the market and seek excessive profits. However, this is only a short-term 
strategy, in order to seek the long-term development of the enterprise, paying attention to the 
reputation of the enterprise is also an important way to gain access to the consumer market. In the 
early stage of enterprise development, it is often a general strategy to establish a good corporate 
reputation and thus occupy the market. However, when the enterprise develops to a certain scale 
and has a considerable market share and corporate reputation, if the market system and regulation 
mode are not perfect and the enterprise credit is lacking, the food production enterprises will resort 
to all means to obtain higher corporate profits. This will not only be of no benefit to the enterprises 
themselves, but also produce serious negative effects. For those enterprises that adhere to social 
ethics, the cost of law-abiding production is too high. Although they can provide consumers with 
high-quality food, they cannot compete with speculative manufacturers in price. Finally, the 
law-abiding enterprises will be expelled from the market by those not abiding by the laws, which is 
a destruction to the entire food market. 

Therefore, for enterprises that have begun to take shape, in order to establish a good reputation, 
they hope to have a relatively complete system of food safety regulation, so as to increase market 
share, realize large-scale production and improve enterprise competitiveness. In other words, the 
current food market is in urgent need of a complete and efficient system of food safety regulation, 
and self-inspection by enterprises is also indispensable. Enterprises need to produce positive 
externalities through their own legal production so as to promote the development of the food 
market. 

3.3 Behavioral analysis of the consumers 

Consumers are the ultimate users of food and the ultimate victims of all food safety issues. The 
quality of food on the market varies, and due to the nature of the food itself and the information 
asymmetry, consumers cannot get the food information they need. This has a direct impact on 
consumers' buying behavior, making it easy for them to buy unqualified food, leading to food safety 
accidents.  

As the side effects of unqualified food have a certain lag, when consumers realize that they have 
eaten unqualified food, most of them have eaten is for a period of time. And because of the variety 
of foods consumers eat, it is often difficult for them to identify which foods are causing their 
discomfort. Sometimes, for illegally produced food, if it does not reach a certain amount of 
consumption, the side effects generally will not appear. Even if there are symptoms, the symptoms 
will be relatively mild, and the consumers will not care too much, even if there are strong side 
effects, most consumers will accept the bad luck and will not make complaints. Consumer 
awareness of rights protection is insufficient, the channels of rights protection is not clear, there are 
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few channels of complaint at present, the processing time after the complaint is usually long, the 
result after the processing is usually nothing. Therefore, even if the consumers’ rights are protected, 
the compensation obtained is very low, and the punishment for the illegal enterprises is very weak. 

Therefore, due to the imperfect complaint reporting system, low efficiency, high cost of 
complaint, and no gains from the complaints, consumers lack of motivation to complain. At the 
same time, consumers have a weak sense of citizenship. They will not take the initiative to protect 
their rights, but completely leave the task of food safety regulation to the government. In short, 
consumers support the government to regulate all aspects of food safety from both psychological 
and operational perspectives. 

4. Measurement Elements of Food Safety Regulation Level 

The elements of the measure of food safety regulation level are complex and diverse. According 
to the analysis of food safety regulation, the measurement of food safety regulation level can be 
divided into subject and object. The subject part is the situation of the food regulation department, 
while the object part is the situation of the individuals regulated by the food regulation department, 
namely the overall food safety level, respectively the organizational basis of food safety regulation, 
the establishment level of relevant regulatory system, the regulation of production and operation 
subjects and the handling of safety issues, which are all involved in food safety regulation. 
Therefore, the main elements of the measure of food safety regulation level are: the organizational 
basis of regulation, the establishment of regulatory system, the regulation of business entities and 
the handling of safety issues. 

4.1 Organizational basis of regulation 

The level of food safety regulatory department is directly related to the level of food safety 
regulation. A unified food safety regulation agency, a sound food safety regulatory system and a 
food safety regulation mechanism guarantee the efficient operation of food safety regulation and the 
effective implementation of food safety regulation measures.  

The elements of the regulation level of food regulatory agencies include the establishment of 
quality regulation agencies. Whether regulatory service institutions implement sound management 
system, whether the scope of regulation reaches each district or county, whether there are 
coordination and unity within the institution, and whether the establishment of the institution is 
reasonable, are organizational guarantees to promote the effective implementation of food safety 
regulation. 

The second element is the organizational performance of regulatory agencies in regulation. 
According to the regulation of Food Safety Law, average personnel size of local agency at the 
villages and towns (subdistrict) should not be less than 5, Personnel in the quality inspection service 
should attend no less than 40 hours of training on food safety each year. They should have the 
qualification of food inspection, professional knowledge and understanding of the links where food 
safety issues may occur.  

What’s more, the equipment for quality regulatory service should be complete. The law 
enforcement equipment and facilities of the regulatory authorities should be equipped in accordance 
with the standard requirements of Document No. 204 [2014] of the Food and Drug Administration. 
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The frequency of quality inspection service should be different in different places, and the 
frequency of regulation of the "four small businesses" such as small workshops and small vendors 
should be increased. We should pursue the diversity of quality inspection services, increase the 
participation of professional testing institutions, take advantage of the technical advantages of 
professional testing institutions to implement self-regulation within food production enterprises, 
make up for the deficiencies of inspection conducted only by the regulatory departments dispatched 
by the government, so as to lay a good organizational foundation for food safety regulation. 

4.2 Establishment of the regulatory system 

The establishment of the food safety regulatory system is the guarantee for the comprehensive 
implementation of food safety regulation. In the risk management of food regulation, the risk should 
be controlled to the minimum before the food is put into production, so as to provide perfect 
institutional guarantee for the regulation of food safety. For example, by establishing a sound food 
information platform, releasing food information in a timely manner, food-related policies, working 
trends of food regulation departments, disclosing production behaviors of relevant enterprises, and 
implementing the information sharing system, efforts can be made to overcome the phenomenon of 
food information asymmetry brought about by the market economy. At the same time, food 
information should be made open and transparent to reduce the possibility of unsafe food entering 
the market, and relevant food information should be provided to consumers as much as possible. 
Food safety information education should be carried out for consumers to help them make better 
purchase choices and reduce the occurrence of food safety incidents. 

Food regulatory agencies should carry out quantitative classification of catering service units and 
implement the system of "bright kitchen and bright stove" , so as to increase the scientific level of 
consumers' choice. Credit files of food enterprises should be established, and the production 
information of food enterprises should be recorded in detail, so as to promote the establishment of 
food safety traceability mechanism, so that all food reaching consumers can be traced. Enterprises 
above designated size should implement standardized food production and scientific management, 
strictly comply with China's regulations on food production in standard, implement good production 
standards in management, establish a system of critical control points and standardize food 
production. In addition, a market access system should be established. China is a big agricultural 
country, and a large number of agricultural products enter the market through retailers, but they 
usually do not understand the safety standards of production, which requires the inspection of 
pesticides and other things before the agricultural products of the retailers enter the market. 
Therefore, it is necessary to improve the level of risk control, establish the record and summary of 
risk sampling, monitoring and hidden danger screening, and timely publish food risk information. 

4.3 Regulation of production and sales entities 

The regulation of production and sales entities is the main work of the entire food safety 
regulation. That mainly includs the regulation of the relevant production, processing and sales 
enterprises, catering institutions. The completion of relevant certificates. The food production 
enterprises should be clear about the safety production regulations, safety responsibility system and 
food safety standards. The food quality inspection report should be complete. The responsibility 
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management, incoming inspection, certificate and ticket request, production and operation record 
and delivery inspection system should be established and strictly implemented. The food production 
and sales site should be clean and tidy. The facilities and equipment, sanitation conditions should be 
up to standard. Food additives should be strictly controlled, and the production and sale of illegal 
additives and fake and low-quality food should be seriously dealt with.  

The market should be upgraded and transformed. The wholesale market, farmers' market, 
agricultural products distribution center and supermarkets within the administrative region should 
establish and implement the edible agricultural products market permit and access system. The 
market initiators should examine the licenses of operators who enter the market and establish 
operators' archives. Special rectification measures should be strengthened for meat, eggs, milk, rice, 
flour, oil and other household food items. regulation and inspection of pig slaughtering inspection 
and quarantine should be strengthened, and meat products delivered from factories must have 
"animal product inspection and quarantine certificate" and "meat quality inspection certificate". The 
management of four small businesses should be strengthened, quality safety systems should be 
established for small workshop, small food store, small food and beverage stands and small vendors 
to regulate relevant certificates and the place of food production. We should attach great importance 
to the disposal of kitchen waste, establish a system for centralized collection, resource utilization 
and harmless treatment of kitchen waste, crack down on the illegal production and sale of "gutter 
oil", and strictly prevent "gutter oil" from returning to tables.  

4.4 Handling of safety issues 

The handling level of safety issues reflects the direction of food safety regulation. We should 
increase the punishment of defective food, increase the punishment of dishonest enterprises, guide 
the social co-governance, and provide a good environmental guarantee for food safety regulation. 
We should implement the recall system of the defective food, strictly deal with the defective food, 
increase the punishment for the dishonest enterprises, and regularly publish the list of the dishonest 
enterprises. We should improve the system of consumer complaint reporting, increase the channels 
of consumer complaint reporting, improve the handling efficiency of consumer complaint reporting, 
improve the attention paid to consumer complaint events. We should deal with public opinion 
incidents correctly, trace to the source of the public opinion incidents, strengthen information 
disclosure, prevent consumers from unnecessary panic, give play to the role of public opinion 
correctly, and jointly maintain a good environment of the food market. We should practice social 
co-governance, promote public participation and common governance. Consumers should give play 
to citizens' awareness of safeguarding their rights, enhance their awareness of food safety and their 
ability to protect themselves, correctly use their power, take the initiative to regulate food safety 
issues around them, and actively report illegal food production. News media should play the role of 
maintaining social food safety together with food industry associations, jointly realize the 
cooperative governance of the whole society, and promote the improvement of food safety level.  

5. Evaluation System for the Measurement of Food Safety Regulation Level 

According to the above analysis, the factors affecting the level of food safety regulation are 
complex and diverse, so the evaluation index system we construct should be characterized by 
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hierarchy, complexity and comprehensiveness. Based on the principles of being scientific, objective, 
simple, accessible, quantitative and qualitative and policy relevant, this paper designs an index 
system for the measurement and evaluation of food safety regulation level. Based on the principles 
of being systematic, operable, comparable and orientated, this paper constructs an evaluation 
system. 

5.1 Preliminary establishment of the index system 

Food safety regulation is a comprehensive social issue with complex relations with the 
government and relevant departments, food enterprises, the public and other aspects, which is 
affected by many factors. Therefore, this paper first clarifies the stakeholders in regulatory process 
and means adopted by the subject of food safety regulation, as shown in Fig. 1. Secondly, based on 
the analysis of the current situation of food safety regulation in China, and by referring to the 
research results in related fields, this paper preliminarily establishes 36 indicators covering four 
aspects, respectively the organizational basis of regulation, the establishment of regulatory system, 
the regulation of business entities, and the handling of safety issues.  

Organizational basis of 
regulation

Establishment of regulatory 
system

Regulation of business Handling of safety issues

Regulatory subjects Objects of regulation

Stakeholders 

Government  and regulatory 
agencies

Consumers 
Food enterprises

 

Figure. 1 The relationship of the stakeholders in the food safety regulation 

Through the analysis of the subordinate variables of the corresponding first-level index system, 
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the corresponding index system of food safety regulation level can be constructed. 
The second-level indexes under B1 organizational basis of regulation are: C101 level of 

organization establishment; C102 number of service personnel; C103 level of economic input; C104 
quality of regulatory personnel; C105 level of technical support; C106 level of regulation equipment; 
C107 quality of regulation equipment; C108 training of regulatory personnel; C109 frequency of 
regulation; C110 mode of regulation. 

The second-level indexes under B2, the establishment of regulatory system are: C201 
establishment of information platform; C202 level of risk control; C203 system of enterprise credit; 
C204 food safety tracing mechanism; C205 recall system of defective food; C206 establishment of 
market access system; C207 rating of catering businesses; C208 production control system of 
enterprises; C209 education of food safety knowledge; C210 establishment of laws and regulations; 
C211 system of market access and exit permit. 

The second-level indexes under B3, regulation of business entities are: C31 regulation of 
production and sales individuals; C32 related certificates; C33 compliance with production safety 
regulations; C34 environment of food production and sales; C35 market upgrading and 
transformation; C36 use of food additives; C37 level of special rectification; C38 management of four 
small businesses; C39 disposal of kitchen waste. 

The second-level indexes under B4, handling of safety issues are: C41 handling of dishonest 
enterprises; C42 handling of defective food; C43 handling of food safety accidents; C44 handling of 
public opinion incidents; C45 handling of complaints and reporting; C46 level of social 
co-governance. 

5.2 Screening of the index system 

5.2.1 Index screening and data collection 
The researcher consulted relevant experts and scholars, the State Food and Drug Administration, 

and food safety regulation staff of a provincial Food and Drug Administration. In this study, 20 
questionnaires were sent out and 20 valid questionnaires were collected. The questionnaire adopts 
the method of subjective valuation, assigning values of 5, 4, 3, 2 and 1 to very important, important, 
general, unimportant and very unimportant.  
5.2.2 Index screening and data analysis 

Through the collection of relevant data, the researcher analyzed the data in EXCEL. 
5.2.3 Index elimination 

The average value of experts' ratings of the importance of each indicator is calculated. According 
to the statistical results, the average importance of these indicators is lower than 4: C103 level of 
economic input; C105 level of technical support; C107 quality of regulation equipment; C108 training 
of regulatory personnel; C205 recall system of defective food; C210 establishment of laws and 
regulations; C211 establishment of agricultural product inspection stations and C31 regulation of 
production and sales individuals. They are low-impact indexes that can be eliminated. The average 
value of the remaining indexes is greater than or equal to 4, indicating that the respondents consider 
these indexes important and they can be taken as formal indexes. 
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5.3 Final determination of the index system 

After eliminating indexes with low influence according to the above analysis, the final 
evaluation index system is obtained. The model of the index system is as shown below. 
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Index system
 for the m

easurem
ent of the level of food safety regulation

Target layer Index layer Index layer 1

B3 regulation of 
business entities 

B2 Establishment 
of regulatory system

B4 handling of 
safety issues

B1 organizational 
basis of regulation

C11 level of organization establishment

C12 number of servile personnel

C13 quality of regulatory personnel

C14 level of regulation equipment

C15 frequenly of regulatory servile

C16 methods of regulatory servile

C22 level of risk lontrol

C23 system of enterprise lredit

C21 establishment of information platform

C24 traling system of food safety

C25 system of market alless

C26 rating of latering units

C27 produltion lontrol systems of enterprises

C28 edulation of food safety Knowledge

C31 relevant lertifilates

C32 lomplianle to regulations of safe produltion

C33 environment of food produltion and sales

C34 market upgrading and transformation

C35 use of food additives

C36 1evel of spelial reltifilation

C37 governanle of four small businesses

C38 disposal of kitlhen waste

C41 handling of dishonest enterprises

C42 level of defeltive food handling

C43 handling of food safety allidents

C44 handling of publil opimon inlidents

C45 handling of lomplaints and reporting

C46 level of solial lo-governanle

 

Figure. 2 Index system for the measurement of food regulation level 
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6. Determining the weights of indexes in the evaluation system 

The famous American operational research scientist T.L.Sacty et al. put forward the Analytic 
Hierarchy Process (AHP) in the 1970s, which is a multi-criterion decision-making method 
combining quantitative and qualitative analysis. In order to ensure the scientific and rational design 
of index weight, this paper design index weight in combination with the analytic hierarchy process.  

1) Constructing the hierarchy structure model 
The structure model of the designed indexes was constructed in Yaaph.  
2) Data collection through AHP 
By means of expert consultation, I selected 8 government personnel engaged in food safety 

regulation and related experts and scholars, and gave them a questionnaire on the relative 
importance of each evaluation index. The relative importance of each index was compared and 
ranked, and the judgment matrix of each level index was obtained respectively.  

3) Weight of first-level indexes 
According to the experts' scores on the relevant indicators, the weights of each level index can be 

ranked through the analytic hierarchy process. According to the index design, the weights of four 
first-level indexes, namely, the foundation of regulatory organization, the establishment of 
regulatory system, the regulation of business entities, and the handling of safety issues, should be 
obtained first. A comparative judgment matrix is made for the scores of the 8 experts, and the data 
of the 8 experts are averaged by the method of averaging, so as to obtain the weight of the first-level 
indexes. The weight of each index is calculated by the judgment matrix, and the consistency is 
tested by the difference between λmax, the theoretical maximum eigenvalue of the judgment matrix 
and n. The CR of each judgment matrix equals or is lower than 0.1 (CR≤0.1), indicating that the 
judgment matrices have passed the consistency test.  

In the data analysis, the credit rating of the experts participating in the questionnaire is regarded 
as the same, and their familiarity with the evaluated content is consistent. The weights of indexes 
scored by experts in the above table are averaged. The weights of the regulatory organization 
foundation, the establishment of regulatory system, the regulation of business entities, and the 
handling of safety issues are respectively:  

Table 1 Weights of first-level indexes obtained through AHP 

Index Weight after averaging 
Organizational basis of regulation 0.182 

Establishment of regulatory system 0.2706 
Regulation of business entities 0.3241 

Handling of safety issues 0.2233 
 

4) Weights of second-level indexes in the organizational basis of regulation 
After comparing the importance of first-level indexes, it is necessary to compare the importance 

of second-level indexes in the organizational basis of regulation. A comparative judgment matrix is 
formed for the scores given by the 8 experts, the weight of each index is calculated by the judgment 
matrix, and the consistency is tested by the difference between λmax, the theoretical maximum 
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eigenvalue of the judgement matrix and n. The CR of each judgment matrix equals or is lower than 
0.1 (CR≤0.1), indicating that the judgment matrices have passed the consistency test.  

The familiarity of the evaluation content is consistent. The index weights obtained by the experts’ 
scores in the above table are averaged, and the weights of the second-level indexes in the 
organizational basis of regulation are respectively:  

Table 2 Weights of the organizational basis of regulation obtained through AHP 

Index Weight after averaging 
Level of institutional establishment 0.1761 

Number of regulatory personnel 0.1045 
Quality of regulatory personnel 0.2587 
Level of regulatory equipment 0.1285 

Regulation frequency 0.0674 
Methods of regulation 0.2649 

 
5) Weights of the establishment of the regulatory system 
The same method is used to compare the importance of the second-level indexes in the 

establishment of the regulatory system, and comparative judgment matrices are made for the scores 
given by the 8 experts. The weight of each index is calculated by the judgment matrix, and the 
consistency is tested through the difference between λmax, the theoretical maximum eigenvalue of 
the judgement matrix and n. The CR of each judgment matrix equals or is lower than 0.1 (CR≤0.1), 
indicating that the judgment matrices have passed the consistency test.  

In the data analysis, the credit rating of the experts participating in the questionnaire is regarded 
as the same, and their familiarity with the evaluated content is consistent. The index weights 
obtained by experts’ scores in the above table are averaged, and the weights of the second-level 
indexes in the organization basis of regulation are as the following:  

Table 3 Weights of the establishment of regulatory system obtained through AHP 

Index Weight after averaging 
Establishment of information platform 0.1126 

Level of risk control 0.1326 
System of enterprise credit 0.0726 

Food safety tracing mechanism 0.1775 
Establishment of agricultural product inspection stations 0.0736 

Rating of catering units 0.1128 
Production control systems of enterprises 0.2250 

Education of food safety knowledge 0.0934 
 

6) Weights of the regulation of business entities 
The same method is used to compare the importance of the second-level indexes in the 

regulation of business entities, and comparative judgment matrices are made for the scores given by 

58



 

 

the 8 experts. The weight of each index is calculated by the judgment matrix, and the consistency is 
tested through the difference between λmax, the theoretical maximum eigenvalue of the judgement 
matrix and n. The CR of each judgment matrix equals or is lower than 0.1 (CR≤0.1), indicating that 
the judgment matrices have passed the consistency test.  

In the data analysis, the credit rating of the experts participating in the questionnaire is regarded 
as the same, and their familiarity with the evaluated content is consistent. The index weights 
obtained by experts’ scores in the above table are averaged, and the weights of second-level indexes 
under the regulation of business entities are as the following. 

Table 4 Weights of the regulation of business entities obtained through AHP 

Index Weight after averaging 
Relevant certificates 0.0874 

Compliance to regulations of safe production 0.1117 
Environment of food production and sales 0.1864 

Market upgrading and transformation 0.0455 
Use of food additives 0.2113 

Level of special rectification 0.1136 
Governance of four small businesses 0.1056 

Disposal of kitchen waste 0.1382 
 

7) Weights of the handling of safety issues  
The same method is used to compare the importance of the second-level indexes in the handling 

of safety issues, and comparative judgment matrices are made for the scores given by the 8 experts. 
The weight of each index is calculated by the judgment matrix, and the consistency is tested 
through the difference between λmax, the theoretical maximum eigenvalue of the judgement matrix 
and n. The CR of each judgment matrix equals or is lower than 0.1 (CR≤0.1), indicating that the 
judgment matrices have passed the consistency test.  

In the data analysis, the credit rating of the experts participating in the questionnaire is regarded 
as the same, and their familiarity with the evaluated content is consistent. The index weights 
obtained by experts’ scores in the above table are averaged, and the weights of second-level indexes 
in the handling of safety issues are as the following. 

Table 5 Weights of the handling of safety issues obtained through AHP 

Index Weight after averaging 
Handling of dishonest enterprises 0.1894 
Level of defective food handling 0.2348 
Handling of food safety accidents 0.0865 

Handling of public opinion incidents 0.14935 
Handling of complaints and reporting 0.0697 

Level of social co-governance 0.2703 
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8) Overall ranking of the hierarchy  
Through data analysis, the weight between each two adjacent index layer is obtained. The weight 

of index layer B to the target layer is set as WB, that of index layer C to the target layer is set as WC, 
that of index layer C to the target layer is set as W, then W=WB*WC. In this way, the overall 
ranking of the indexes of food safety regulation level in China is obtained:  

Table 6 Index weights obtained through AHP 

Index layer B Weight WB Index layer C Weight WC Weight W 

  C11level of institutional establishment 0.1761 0.0321 
  C12 number of service personnel 0.1045 0.0190 

B1 organizational basis of regulation 0.1820 C13 quality of quality inspection personnel 0.2587 0.0471 

  C14 level of quality inspection equipment 0.1285 0.0234 
  C15 frequency of quality inspection service 0.0674 0.0123 

  C16 method of quality inspection service 0.2649 0.0482 

  C21 establishment of information platform 0.1126 0.0305 
  C22 level of risk control 0.1326 0.0359 

B2 establishment of regulatory 
system 

 C23 system of enterprise credit 0.0726 0.0196 

 0.2706 C24 tracing system of food safety 0.1775 0.0480 
  C25 establishment of market access 0.0736 0.0199 

  C26 rating of catering units 0.1128 0.0305 

  C27 production control systems of enterprises 0.2250 0.0609 
  C28education of food safety knowledge 0.0934 0.0253 

  C31 relevant certificates of catering points 0.0874 0.0283 

  
C32 compliance to regulations of safe 

production 
0.1117 0.0362 

B3 regulation of business entities  C33 environment of food production and sales 0.1865 0.0604 

 0.3241 C34 market upgrading and transformation 0.0455 0.0148 

  C35 use of food additives 0.2114 0.0685 
  C36 level of special rectification 0.1136 0.0368 

  C37 governance of four small businesses 0.1056 0.0342 

  C38 disposal of kitchen waste 0.1383 0.0448 
  C41 handling of dishonest enterprises 0.1894 0.0423 

  C42 level of defective food handling 0.2348 0.0524 

B4 handling of safety issues 0.2233 C43 handling of food safety accidents 0.0865 0.0193 
  C44 handling of public opinion incidents 0.1494 0.0333 

  C45 handling of complaints and reporting 0.0697 0.0156 

  C46 level of social co-governance 0.2703 0.0603 

60



 

 

7. Conclusions 

Economy in China has developed rapidly, but the current situation of food safety has not been 
effectively improved. As the main subject of food safety regulation, Food and Drug Administration 
has also undergone a reform, and the role of food safety regulation level in food safety has been 
increasingly highlighted. Therefore, it is of profound practical significance to study the evaluation 
system of food safety regulation. This paper analyzes the research results on evaluation of the level 
of food safety regulation, and designs an evaluation system applicable to the level of food safety 
regulation. After the initial performance index system is established, the indexes are screened 
through a questionnaire survey, thus the index system of this paper is constructed. The average 
scores of the indexes are calculated, indexes with low influences are eliminated. In this way, the 
evaluation index system thus constructed not only inherit the existing research results, but can also 
reflect the focus of the regulatory authorities. Through the research of evaluation method, this paper 
establishes the system of evaluation method, introduces the analytic hierarchy process to determine 
the weights of each index level in this system, solves the problem of synthesizing the evaluation 
results of multiple individual evaluators well, and gets reasonable and scientific evaluation results in 
the practical process of application. 
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