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Abstract: The agricultural industry chain is a product of the high-quality development 

of rural industries, and its rapid development can expand the space for the industry 

to add value and increase efficiency. Improving the development of various links of 

the agricultural industry chain can accelerate the enhancement of China's agricultural 

core competitiveness and lay a solid foundation for the comprehensive promotion of 

rural revitalization. Taking the dilemma faced by China's traditional agricultural 

industry chain as the starting point, this paper draws out the practical significance of 

the integration and development of blockchain and agricultural industry chain, and 

further verifies the necessity of their integration with the help of application cases of 

blockchain and agricultural industry chain integration. 
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1. Overview of agri-industrial chains and blockchains 

1.1 Overview of the agri-industrial chain 

Foreign research on agro-industrial chains has a long history. For example, Mighell[1] 

summarized the relationship between the division of labour in the agricultural industry 

and the vertical coordination and governance of agricultural industrial chains by 

extending the connotation of industrial chains, and proposed that agricultural 

industrial chains are vertically integrated activities integrating the supply of raw 

materials, enterprise processing and production, logistics and transportation, and end-

market consumption. 
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In China, Fu Guohua[2] was the first person to propose the term "agricultural industry 

chain". He proposed that the agricultural industry chain is an integrated production 

and marketing chain based on systemic benefits around a leading product. In addition, 

many other scholars believe that the agricultural industry chain is a form of network 

organisation that closely combines blockchain governance with industry chain 

governance[3]. 

1.2 Overview of blockchain 

Blockchain is a new distributed transaction verification and data sharing ledger 

technology created using computer networks and cryptography, among others[4]. 

Based on the decentralization of specific business scenarios and the disintermediation 

of data interactions, it promotes efficiency improvements in supply chain systems and 

creates a flow of value for data trust[5]. BlockChain is a direct translation of Block and 

Chain, where each block stores data records for a specified period of time and 

constructs a secure and trusted chain through cryptography to form a tamper-proof, 

fully shared distributed ledger. 

 

2. Deficiencies in the traditional agro-industrial chain 

2.1 The problem of the "lemon market" in the agro-industrial chain 

In 1970, the term "lemon market" was coined by George Akerlof. A lemon market is 

a market with information asymmetries, where there are significant data barriers 

between buyers and sellers. 

In the agricultural industry chain, due to the complexity of the links and the large 

number of participants, information on each link is kept in a fragmented manner and 

each participant is often reluctant to disclose information closely linked to their own 

interests, such as operational data, cash flows and company structures, in order to 

guard against damage to their own interests. In addition, consumers are generally 

unable to afford the high search costs for qualified agricultural products and can 

therefore only choose the products they need based on the sole criterion of price. In 

the context of information asymmetry, consumers have no choice but to buy lower-

priced products in order to minimise the risk of loss of their own interests. However, 

the low prices that consumers can accept will discourage manufacturers from 

producing quality products, resulting in the elimination of high quality products and 

the flooding of the market with poor quality products, which will lead to the emergence 

of a "lemon market". The frequent occurrence of food safety incidents in China can 

be considered a typical example of the domestic "lemon market", which has had an 

extremely negative impact on the entire agricultural chain and society as a whole. 

2.2 Deficiencies in agricultural product quality and safety traceability systems 

    In recent years, the quality of agricultural products has been comprehensively 
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improved in terms of testing standards, production and market supervision, but there 

are still many regulatory gaps in the distribution process from product production to 

consumption. 

The most important link in the agricultural industry chain is the agricultural product 

quality and safety traceability system. If any link in the industry chain is out of control, 

it may lead to food safety incidents. In the traditional agricultural product quality and 

safety traceability system, as each relevant department relatively independently 

develops a traceability information system suitable for its own departmental 

supervision, this leads to the phenomenon of multi-departmental and multi-system 

decentralised management. Because each department has different standards for 

product unification, there are differences in information classification and numbering 

methods, etc. Once there is a problem with the information link in a certain link, the 

traceability process will be interrupted. 

2.3 Inefficient functioning of the agro-industrial chain 

A smooth, transparent and credible circulation system for agricultural products can 

accelerate the efficiency of collaboration among the participating subjects in the 

agricultural industry chain, achieve a stable market balance between production and 

marketing, and update the way of agricultural development. In the traditional 

agricultural industry chain, each participating entity is reluctant to share information 

on its own information flow, logistics and capital flow in order to safeguard its own 

interests, thus preventing the above information from flowing in a credible manner 

and seriously restricting the efficient and sustainable development of the agricultural 

industry chain. 

2.4 Lack of regulation 

As the whole agricultural industry chain involves a number of departments such as 

agriculture, quality and technical supervision, health and industry and commerce, 

there is inevitably a lack of clarity of authority and responsibility in the regulatory 

process, as there is more or less cross-functionality, ambiguity and gaps between the 

various departments at certain levels. At the same time, as each department is 

independent of the other and there are data barriers, it is difficult to efficiently 

integrate the various resources in the agricultural industry chain, and a mismatch of 

resources is likely to occur. 

 

3. Practical significance of the integration of blockchain and agricultural 

industry chain 

3.1 Helping to alleviate the "lemon market" phenomenon 

After the agricultural industry chain is fully integrated with blockchain, all data in the 

industry chain is jointly verified and maintained by all participating subjects, which 
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realises the transparency of all links in the whole process of agricultural products from 

production to consumption, effectively solving the problem of information asymmetry 

among all participating subjects. Consumers can scan the identification codes on the 

commodities to obtain all the information in the process of commodity circulation, thus 

accepting the price difference between commodities, which in turn motivates 

manufacturers to produce quality products and ultimately achieves the purpose of 

maintaining the sound development of the whole market. 

3.2 Blockchain + agricultural products quality and safety traceability 

Establishing a sound traceability system for agricultural products and ensuring that 

the entire source and destination of agricultural products are transparent and 

traceable can effectively reduce the possibility of quality and safety incidents. 

The traceability system incorporating blockchain technology, moreover, relies on the 

characteristics of blockchain's distributed storage and data inalterability to store all the 

links of agricultural products from production to consumption on the chain, and the 

data of each block can be transparently supervised in the whole cycle through digital 

signatures and time stamps, so as to empower the credibility and value-addedness of 

the industrial ecology, attract more subjects to participate in the common construction 

and ultimately reduce the occurrence of counterfeit and shoddy goods. This will 

ultimately reduce the possibility of counterfeit goods. 

3.3 Higher operational efficiency 

In the agricultural industry chain fused with blockchain technology, asymmetric 

encryption technology and timestamp technology ensure the security and uniqueness 

of the data flow generated by all links in the industry chain, and the participating 

entities establish a bridge of trust between each other based on credible data. As the 

information flow, logistics and capital flow of each link in the industry chain have all 

been credibly transferred, the automatic execution of contracts can be triggered when 

both sides of the transaction reach a consensus, which will greatly enhance the overall 

operational efficiency of the industry chain[6]. 

3.4 Easier regulation 

In a traceability system incorporating blockchain technology, regulators are involved 

in the operation of the entire industry chain as part of the development. As all the 

data stored in the chain is attached with digital signatures and timestamps of the 

relevant responsible parties, once a product has a quality problem[6], the regulator 

can access the links in the industrial chain to determine the relevant responsible 

parties, which improves regulatory efficiency and reduces regulatory costs at the same 

time. 
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4. Real-life cases of integration of blockchain and agricultural industry 

chain 

4.1 Blockchain + cocoon silk whole industry supply chain platform 

Due to the long cocoon and silk industry chain, and the generally small scale and 

scattered distribution of the upstream production entities, the information asymmetry 

between the participating entities is a serious problem, resulting in high transaction 

costs in many parts of the industry chain, and therefore the phenomenon of artificial 

breach of contract by one of the buyers and sellers often occurs, which ultimately 

leads to the inefficiency of the whole industry chain. 

In order to solve the painful problems faced by the cocoon and silk industry, Sinonet 

has created the "Blockchain + Cocoon and Silk Whole Industry Supply Chain Platform", 

which is dedicated to fully combining the cocoon and silk business with blockchain 

technology, and ensuring a high degree of trustworthiness of data in the whole 

industrial chain traceability process with the distributed storage and non-tampering 

characteristics of blockchain. From the current development of the industry chain, the 

cocoon and silk industry chain after the integration of blockchain technology, the 

frequency of default phenomenon has been greatly reduced, and the operation 

efficiency of the whole industry chain has been greatly improved. 

4.2 Taste of Good Food - Safe Rice 

In order to ensure the authenticity of the data in the production and circulation of 

Good Grain rice, Good Grain Taste has linked farms, farmers, agricultural suppliers, 

processing enterprises, monitoring agencies, warehousers, logistics providers and a 

series of other links with the rice production and processing, forming a "chain" that 

transmits trust from the place of origin to guarantee the quality of Good Grain rice 

together. 

Consumers can scan the unique identification code of the commodity to access the 

real and complete visual traceability data during the circulation of the commodity, 

whether it is the harvesting location, storage location or processing location, all can 

be clearly visible. 

The blockchain technology stamps the rice with a time stamp to verify its freshness, 

a geographical stamp to verify its origin, and a quality stamp to verify its high quality. 

 

5. Dilemmas facing the blockchain-enabled agriculture industry chain 

5.1 Low level of digitization of agriculture 

In recent years, a series of significant achievements have been made in the digital 

development of agriculture in China, but the current achievements are not yet 

sufficient to sustain the sustainable development of the integration of blockchain and 

agricultural industry chain. The level of agricultural digitization is a prerequisite for the 
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development of blockchain. However, the current problems of lagging network 

infrastructure construction in rural areas, the lack of information infrastructure in 

breeding bases, the insufficient integration of traditional infrastructure with 

information technology, scattered data resources [7] and low digital coverage have all 

hindered digital agriculture projects from achieving large-scale landing. 

5.2 Insufficient technical maturity of blockchain for large-scale application 

Judging from the current degree of application of blockchain in China, the 

development of the industry is not yet mature. 

In the whole network system of blockchain and agricultural industry chain integration, 

due to the large number of links involved, the participating subjects of each link have 

the right to keep accounts, and the transaction records of all links will also be 

synchronized to the whole network system. As time goes by and the chain continues 

to expand, the issues of blockchain security, trustworthiness and scalability will 

gradually come to the surface, and all the constraints mentioned above are core 

technical issues that need to be broken through. 

5.3 The scale of the professional talent team needs to grow urgently 

Talent is the most important resource and the main driving force in the development 

of various industries. Having a rich reserve of talent is equivalent to mastering the 

wealth code. In the context of the integration and development of blockchain and 

agricultural industry chain, there is an urgent need for a large number of compound 

talents who are cross-border in big data and agriculture. Throughout the entire talent 

field, there are very few compound talents in the cross-border area of big data and 

agriculture. Those who know about agriculture do not know much about the new 

technology, while those who know about technology happen to know very little about 

agriculture. 

Against the backdrop of the growing rural economy and strong support from national 

policies, many university students are willing to give up the opportunity of urban 

employment and return to their hometowns to start their own businesses. However, 

as blockchain is an emerging computer technology and has a high technical threshold, 

the professionalism of many university students has not yet met the requirements of 

the development of information technology in the new era. 

5.4 Inadequate system of relevant laws and regulations  

In recent years, the state has regarded agriculture as a key area of blockchain 

application and introduced many policies, but the relevant legal and regulatory system 

is not yet sound. 

As the domestic blockchain was just a wave of development in the previous few years, 

it is currently in a stage of rapid development, and its application in the agricultural 

industry chain has not yet been fully formed, thus leading to many application areas 
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of the blockchain still being in the stage of legislative research at present. In addition, 

some application areas can only rely on the industry and even major enterprises and 

institutions to explore the relevant standards and specifications first and give certain 

reference opinions before further legislative research can be conducted at the national 

level. 

 

6. Suggestions for strengthening the integration of blockchain and the 

agricultural industry chain 

Based on the four dilemmas mentioned above, the first is the limitation in the level of 

digitalisation in agriculture. As the current digitalisation research in agriculture and 

rural areas is generally lagging behind, the market share of digital economy in 

agriculture is lower than that of industry, and the degree of exploitation is far from 

adequate. The urgent task of the government, relevant enterprises and researchers is 

to bridge the digital divide in rural areas as soon as possible, so as to promote the 

development of blockchain-enabled agricultural industry chains. In the future, the 

scale of application and application scenarios of blockchain technology will gradually 

expand as the digitisation of agriculture progresses. 

In view of the limitation of the lack of technical maturity, only through the relevant 

researchers to break through the technical limitations of blockchain as early as possible 

can blockchain and agricultural industry chain be effectively integrated, thus 

promoting the high-quality development of rural industries. 

In view of the shortage of talents, universities should pay more attention to the 

education and training of students in new technologies, so as to deliver more talents 

for social development; The government, for its part, should also increase its capital 

investment in talents and provide strong financial support for their technical learning, 

innovation and entrepreneurship needs, as well as seeking to provide more quality 

learning resources for rural areas to create a good environment for the growth of 

talents. 

In view of the limitations of the inadequate legal and regulatory system, as the 

integration and development of blockchain and the agricultural industry chain involves 

many legal issues, there is an urgent need to establish a sound legal and regulatory 

system at the national level in order to steadily promote the orderly development of 

all aspects of the project. 
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