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Abstract 

 

The article looks at the challenges and solutions for data privacy in agriculture. The use of advanced technologies in 

agriculture, such as sensors, IoT, data analytics, and AI, has brought several benefits to the industry. However, protecting 

sensitive data is a significant challenge in using these technologies, especially in the agricultural sector, where personal 

and business data, such as agricultural production and financial and customer information, can be vulnerable to theft or 

misuse. The article discusses solutions for data protection in agriculture, including data encryption, zero-knowledge 

proofs, decentralized identities, multi-party computing, and homomorphic encryption. The article also highlights the 

importance of compliance with GDPR and other data protection regulations. Protecting sensitive data in agriculture is 

essential as modern farming relies heavily on technology for decision-making and management. This paper proposes an 

ideal approach to secure data by deploying advanced weather-resistant computing systems designed to operate under 

harsh conditions while employing sophisticated cryptographic techniques. Although constrained by current technological 

limitations, the ideal implementation of these systems offers numerous advantages, such as improved data protection, 

enhanced data availability, facilitation of collaborative farming practices, and potential integration with IoT devices. 

Further research and development in this area could lead to significant advancements in agricultural technology and data 

security, making the proposed solution a model for future efforts. 
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Agriculture has undergone a major digital 

transformation in recent years, with the increasingly 

widespread use of advanced technologies such as 

sensors, the Internet of Things (IoT), data analytics, 

and artificial intelligence (AI) (Shabbir J. et al, 

2015). These technologies can offer a wide range of 

benefits, from increasing crop yields and improving 

the efficiency of agricultural operations to reducing 

environmental impact. However, a significant 

challenge in using these technologies is protecting 

sensitive data. Agriculture relies on a large amount 

of personal and commercial data, such as 

information on agricultural production, finances, 

and customers, which can be vulnerable to theft or 

misuse. In addition, data about soil and crops, which 

can be considered a competitive advantage for a 

farmer or agricultural company, can be just as 

vulnerable to breaches of confidentiality.  

In this article, we will focus on the data 

privacy challenges in agriculture and the solutions 

available for protecting this data. Specifically, we 

will discuss the collection and storage of data in 
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agriculture, the risks associated with breaching data 

privacy, and regulations governing data protection 

and user rights (Alboaie S. et al, 2022; Alboaie L., 

2017). We will also explore the technologies and 

solutions available for protecting data in agriculture 

and provide relevant case studies and examples of 

best practices. Moreover, our analysis suggests that 

an ideal solution would involve farmers controlling 

the computing systems, at least for key management 

in the case of using cloud resources. Generally, for 

optimal privacy, it would be ideal for the hardware 

to be locally controlled by the farmers and able to 

function without internet access. These computers 

could be small IoT devices or systems that manage 

data (in databases). This article proposes 

improvements and specific features for this 

imagined hardware as the ideal solution. This article 

explores potential improvements and specific 

features for this envisioned hardware, treating it as 

the ideal solution for agricultural data security. 

Some of the proposed enhancements may include 

advanced weather-resistant materials and design, 


