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Introduction
Developed by OpenAI, ChatGPT is a large language model and one of the most widely used conversational agents worldwide, with at least 10% of the global population currently using it (Chatterji et al., 2025). While this natural language processing model can synthesize and deliver vast amounts of information quickly and coherently, it operates using a transformer architecture that processes data based on a given input or prompt to generate an output or response (Kalla et al., 2023). ChatGPT’s outputs are human-like responses based on pattern analysis from the large amounts of text fed into the model. Recent research has shown that ChatGPT’s popularity is based on the human-like responses user received, while dealing with challenging language and generation of tasks (Wu et al., 2023). Within agrifood systems, literature remains limited, but has been investigated in crop forecasting, soil analysis, crop disease and pest identification, and precision farming (Biswas, 2023).

Purpose 
This research project analyzes the scientific evidence of ChatGPT in agrifood systems by identifying it’s strengths and weaknesses, as well as external opportunities and threats through a SWOT analysis (Strengths, Weakness, Opportunities, and Threats). Understanding these factors can guide policymakers, researchers, and agricultural professionals in optimizing ChatGPT deployment for sustainable agrifood systems; while addressing its shortcomings. 

Methodology
This study employs a qualitative literature review to examine the role of ChatGPT in agrifood systems, using a SWOT analysis framework. Relevant peer-reviewed articles, reports, and scholarly sources were systematically identified and analyzed to synthesize existing evidence on the applications and implications of ChatGPT. Findings from the literature were coded and categorized into internal factors (strengths and weaknesses) and external factors (opportunities and threats), with particular attention to its use from the perspective of agricultural industry stakeholders. In the absence of primary empirical data, this study relies on secondary sources to provide a comprehensive assessment of ChatGPT’s potential and limitations within agricultural contexts.
Results
Strengths (Internal-Positive Factors)
One of ChatGPT’s most significant strengths in agrifood systems is its ability to improve efficiency through the automation of repetitive tasks. From data processing and documentation to customer support in agribusiness, ChatGPT streamlines workflows and reduces manual labor, ultimately increasing productivity (Ray, 2023). This operational boost is especially beneficial in contexts where human resources are limited or overextended. Complementing this efficiency is the model’s scalability and accessibility. Because ChatGPT supports multiple languages and operates without the need for face-to-face interaction, it enables outreach to geographically isolated farming communities. Singh et al. (2024) highlight how the FarmerChat chatbot successfully reached thousands of farmers who were otherwise inaccessible to traditional extension services. Similarly, Allahyari et al. (2024) examined ChatGPT adoption among agri-food researchers across 61 countries, to identify the importance of social norms and knowledge promotion in expanding AI tool usage.

Weaknesses (Internal, Negative Factors)
Though this innovation has rapidly gained popularity, it is not without flaws, including AI hallucination, ethical implications, and impacts on users. These concerns should be addressed so that improvements to the technology can be made. One challenge associated with ChatGPT is AI hallucination, defined as the production of inaccurate and misleading responses (Antonin & Ondrej, 2024; Marinkovic & Baum, 2025). This may result from discipline-specific language the model does not understand or from combining information across multiple sources, sometimes generating fabricated references. Without proper verification, these outputs can lead to harmful decisions, such as incorrect livestock vaccination dosages or improper application of fertilizers or herbicides (Tzachor et al., 2022).

Opportunities (External, Positive Factors)
The ChatGPT interface has room for improvement, particularly in agrifood systems, where enhancements could increase accessibility, accuracy, and safety. Although the literature documents its use in training and education (Antonin & Ondrej, 2024),  a gap remains in training users to use ChatGPT efficiently and effectively. Further research is needed to determine the most effective methods for teaching this technology, especially in agrifood systems, where its application is still new. Training should include strategies to reduce AI hallucinations, such as using relevant documents, restricting data sources, and applying negative prompting (Marinkovic & Baum, 2025). Additionally, newer ChatGPT models can provide links to external resources, allowing users to verify the accuracy of generated content.

Threats (External, Negative Factors)
The adoption of ChatGPT and similar AI technologies in agrifood systems introduces external threats that may limit their effectiveness and scalability, particularly regarding regulatory and ethical concerns related to data ownership, privacy, and governance (Ray, 2023). These issues are especially sensitive in agrifood system, where large volumes of operational and environmental data are collected and analyzed without clear guidelines on consent or data usage rights. Additional concerns include misinformation and over-reliance on AI-generated outputs, as inaccurate responses could lead to harmful agricultural decisions, along with sociocultural resistance rooted in risk aversion and limited trust in automated systems. Cybersecurity also presents a growing threat, as vulnerabilities in AI-integrated farming systems could disrupt operations or compromise data, underscoring the need for improved infrastructure, regulation, and education (Marinkovic & Baum, 2025).

Conclusion
This SWOT analysis highlights the significance of ChatGPT in transforming agrifood systems through automation, scalability, and data-driven insights. However, weaknesses such as misinformation risks, data bias, and dependency on internet infrastructure must be mitigated, even as opportunities in precision farming, research collaboration, and sustainable agriculture outweigh these challenges when safeguards are in place. Future research should explore hybrid AI-human systems that integrate ChatGPT’s computational power with expert knowledge to maximize benefits while minimizing risks.
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