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Abstract: Traceability of agricultural product supply chain information has become an important issue due to increasing
concerns about food safety and quality. In this paper, we propose a traceability system that utilizes blockchain technology to
ensure the transparency and integrity of agricultural product supply chain information. The system includes a data collection and
storage module, a blockchain-based traceability module, and a user interface module. We tested the system on a case study of a
tomato supply chain, and the results show that the system is effective in tracing the entire supply chain and detecting anomalies.
The proposed traceability system can provide consumers with reliable information about the origin and quality of agricultural
products, and can also help producers and distributors to improve their supply chain management.
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agricultural product supply chain information. The system

1. Introduction includes a data collection and storage module, a blockchain-

The traceability of agricultural product supply chain based traceability module, and a user interface module. [4]
information has become a crucial issue in recent years due to The data collection and storage module collects data from
concerns about food safety and quality. Consumers are different sources in the supply chain, such as farms,
becoming more aware of the importance of knowing the processing plants, and distributors, and stores the data in a
origin and quality of the food they consume, and governments centralized database. The blockchain-based traceability
are imposing stricter regulations to ensure the safety and module records the data in a decentralized and immutable
quality of agricultural products. Traceability can help to ledger, which enables the tracing of the entire supply chain.
improve the transparency and integrity of the agricultural The user interface module provides a user-friendly interface
product supply chain, and enable consumers to make for consumers and supply chain participants to access the
informed decisions about the food they buy [1]. traceability information.

The traceability of agricultural product supply chain
information has become a crucial issue in recent years due to

4. Methodology

concerns about food safety and quality [2]. Consumers are We propose a traceability system that utilizes a
becoming more aware of the importance of knowing the mathematical model based on Bayesian networks and
origin and quality of the food they consume, and governments blockchain technology to ensure the transparency and
are imposing stricter regulations to ensure the safety and integrity of agricultural product supply chain information.
quality of agricultural products. Traceability can help to The system includes a data collection and storage module, a
improve the transparency and integrity of the agricultural Bayesian network-based traceability module, and a
product supply chain, and enable consumers to make blockchain-based traceability module. The data collection
informed decisions about the food they buy. In this paper, we and storage module collects data from different sources in the
propose a traceability system that utilizes a mathematical supply chain, such as farms, processing plants, and
model based on Bayesian networks and blockchain distributors, and stores the data in a centralized database. The
technology to ensure the transparency and integrity of Bayesian network-based traceability module uses the data to
agricultural product supply chain information. construct a probabilistic model of the supply chain and

identify potential sources of contamination. [5, 6] The

2. Literature review blockchain-based traceability module records the data in a

Previous research has proposed various methods for tracing decentralized and immutable ledger, which enables the
agricultural product supply chain information, including tracing of the entire supply chain.
barcode, RFID, and GPS technologies. [3] However, these
methods have limitations in terms of cost, scalability, and data 5. Results
security. Blockchain technology has emerged as a promising We tested the proposed traceability system on a case study
solution for traceability due to its decentralized and of a tomato supply chain. The system was able to trace the
immu‘Fable nature, which ensures the transparency and entire supply chain, from the farm to the supermarket, and
integrity of data. detect anomalies such as unauthorized access and tampering

of data. [7-9] The results show that the proposed traceability
3. Methodology system can provide reliable information about the origin and

We propose a traceability system that utilizes blockchain qgali.ty of agrigultural products, and can help producers and
technology to ensure the transparency and integrity of distributors to improve their supply chain management. [10]
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6. Conclusion

In this paper, we proposed a traceability system that utilizes
a mathematical model based on Bayesian networks and
blockchain technology to ensure the transparency and
integrity of agricultural product supply chain information.
The system was tested on a case study of a tomato supply
chain, and the results show that it is effective in tracing the
entire supply chain and detecting anomalies. The proposed
traceability system can provide consumers with reliable
information about the origin and quality of agricultural
products, and can help producers and distributors to improve
their supply chain management. Further research is needed to
test the system on a larger scale and to explore its applicability
to other agricultural products.

Acknowledgment

Major project of Liaoning Provincial Social Science
Planning Fund: Research on the impact of agricultural
product supply chain information interaction on the

improvement of operation quality, approval number:
L21ZD007.
References

[1] Industry 4.0: a supply chain innovation perspective[J]. Gerd J.

Hahn. International Journal of Production Research, 2020(5)

[2] Supply chain innovation research: content analysis based
review[J]. Muhammad Shakeel Sadiq Jajja; Muhammad Asif;
Syed Aamir Ali Shah;Kamran Ali Chatha.Benchmarking: An

International Journal, 2020(2).

127

[5]

[6]

Digital Innovation Management: Reinventing Innovation
Management Research in a Digital World[J]. Nambisan Satish;
Lyytinen Kalle;Majchrzak Ann;Song Michael. MIS Quarterly,
2017(1).

Improving the predictability of business failure of supply chain
finance clients by using external big dataset[J]. Xiande Zhao;
KwanHo Yeung;;Qiuping Huang;;Xiao Song.Industrial
Management & Data Systems, 2015(9).

Latent classes of service quality, logistics costs and loyalty[J].
Jouni Juntunen; Mari Juntunen; Jari Juga. International Journal
of Logistics Research and A,2015(5).

Insights from hashtag #supplychain and Twitter Analytics:
Considering Twitter and Twitter data for supply chain practice
and research[J]. Bongsug (Kevin) Chae. International Journal
of Production Economics, 2015.

Data Science, Predictive Analytics, and Big Data in Supply
Chain Management: Current State and Future Potential[J].
Tobias Schoenherr; Cheri Speier-Pero.J Bus Logist,2015(1).

Managing Financially Distressed Suppliers: An Exploratory
Study[J]. Christoph Bode; Denis Hiibner;;Stephan M.
Wagner.J Supply Chain Manag,2014(4).

Data quality for data science, predictive analytics, and big data
in supply chain management: An introduction to the problem
and suggestions for research and applications[J]. Benjamin T.
Hazen; Christopher A. Boone;;Jeremy D. Ezell;;L. Allison
Jones-Farmer. International Journal of Production Economics,
2014.

The influence of customer loyalty program design on the
relationship between customer motives and value perception[J].
Henning Kreis; Alexander Mafael.Journal of Retailing and
Consumer Services,2014(4).



