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Note: u is the initial freshness; A is the risk aversion level; u”, uf, and A7 T are thresholds for different scenarios; w* and w?* are the optimal wholesale price before and after
technology adoption, respectively; P* and P?* are the optimal retail price before and after technology adoption; Q* and Q%" are the optimal volume of sales before and after
technology adoption; v and 75* are the optimal preservation efforts before and after technology adoption; m; and n* are the optimal supplier profits before and after
technology adoption; n:and n2* are the optimal retailer profits before and after technology adoption; and CS and CS? are the optimal consumer surplus before and after
technology adoption.
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Intention analysis of fresh retailers to apply blockchain technology

ZHU Panpan , GAO Tiancun , ZHANG Ying , DENG Junfeng™ , MEI Fuchun
(College of Economics and Management, Henan Agricultural University, Zhengzhou 450046, China)

Abstract: Perishability can be defined as the characteristic of fresh items. The level of freshness is one of the most crucial
indicators in the fresh food supply chain. The widespread information asymmetry has exacerbated the circulation losses to
trigger the food safety incidents, such as the horse meat scandal in the UK, the widespread Romaine lettuce infection in the US,
the contamination of Ecuadorian white shrimp, the counterfeiting of pork in China, and the “Salmon Incident” . Food safety
issues have resulted in adverse customer sentiment on the trust between consumers and the fresh produce business. Hence, risk-
averse actions can be expected to implemented on the highly efficient and reliable traceability system for agricultural goods.
The quality and safety traceability were enhanced to guarantee food safety throughout the whole supply chain of agricultural
products. Fresh produce retailers can achieved in the transparency about freshness using traceability system. The fresh produce
supply chain can be realized to decrease the food wastes for the high product quality and customer trust. Nascent Blockchain
technology can offer to strengthening the stability of system, with the decentralization, openness, transparency, cryptographic
protection and tamper-proof features. Information disclosure can also be utilized to ensure both openness and transparency of
information. Additionally, the utilization and impact of information can be used to mitigate information asymmetry among
supply chain participants in the product traceability. Furthermore, blockchain technology can be implemented in the entire
supply chain of fresh food, particularly on data collection and storage. Real-time monitoring was realized to predict the product
status during the production, processing, transportation and sales of products. As a result, the clear insight of consumers can be
gained into the authentic information regarding all stages of production and distribution, thus ensuring transparency in product
freshness. Supply chain efficiency was also optimized to foster the consumer trust and retailer reputation. Furthermore,
customer confidence was enhanced the reputation of stores and precise supply matching. A robust and safe trust mechanism
was effectively achieved for the fresh food supply chain. Blockchain technology can be implemented in the fresh produce retail
industry, in order to balance and promote information sharing and transparency. Moreover, smart contract technology was
utilized to reduce the circulating time of fresh produce and consumer risks, in order to enhance the efficiency and quality of
consumer benefits. However, the technological application can also depend on the freshness of items and the degree to which
consumers minimize risk. In this study, the information transparency and timeliness were enhanced to focus on the blockchain
technology. A secondary fresh food supply chain was established to involve the suppliers, retailers, and consumers. The
equilibrium solutions of the game between suppliers and retailers were compared both before and after the implementation of
blockchain technology. The consumers risk avoidance behaviors were also examined on the application strategy and value. A
systematic investigation was then made to determine the intention of retailers to adopt blockchain technology. Research
indicated that high intention was achieved to use blockchain technology, when the product was a higher initial freshness. This
selected was driven by the requirement to maximize revenues, consumer surplus and more social welfare. Conversely,
blockchain technology was resulted in the decreased profits and motivation, if the product was a low initial freshness. In
contrast, there was the increase in the retailer's willingness to apply the blockchain technology, as the level of consumer risk
aversion increased, particularly when the initial freshness of the product was at an average level.

Keywords: blockchain; risk avoidance; retailer; product freshness; willingness to apply technology
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