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Barriers and Challenges of Artificial Intelligence Application in Sustainable Soil Management: A
Qualitative Study
Fatemeh Shafiee, Iman Aramandpisheh, Zeynab Ghorbannezad
Assistant Professor, Department of Agricultural Extension & Education, Faculty of crop sciences, Sari
Agricultural Sciences and Natural Resources University, Sari, Iran

Abstract

Rapid population growth, limited water resources, and agricultural lands' degradation have placed significant
pressure on agricultural sector and highlighted the necessity of employing innovative technologies. Consequently,
enhancing productivity and ensuring sustainable soil management are of great importance. Among new
technologies, Artificial Intelligence (Al) is considered as one of the most promising one, in which its adoption
has confronted with miscellaneous obstacles. The present study was therefore conducted to identify and categorize
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these barriers in Mazandaran Province of Iran using a qualitative approach. The data were collected through semi-
structured interviews with the number of 11 soil experts and specialists and were analyzed using MAXQDA
V24.4.1 software. Totally, 19 codes were extracted, organized and put into four major categories: institutional—
managerial and economic barriers, knowledge and human resources barriers, technological and data-related
barriers, and attitudinal barriers. The findings revealed that most codes were mentioned only once; whereas, three
barriers including insufficient financial resources, lack of adequate and accurate information, and shortage of
specialized and innovation-oriented human resources, were repeated twice. In conclusion, according to the results
the barriers of adopting Al in sustainable soil management are multidimensional. Accordingly, overcoming those
barriers requires simultaneous attention to institutional, economic, knowledge-based, technological, and
attitudinal aspects.

Keywords: Technology Adoption, Smart Agriculture Development, Natural Resource Management, Innovation
Barriers, Farmers’ Attitudes



