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Abstract

Technological developments in agriculture
have created an unparalleled opportunity
to increase productivity, improve resource
management, and ensure food security.
However, in Iran, the development of digital
agriculture faces numerous challenges,
including weak communication infrastructure
in rural areas, a lack of social acceptance of
modern technologiesamong farmers, instability
in government support policies, insufficient
investment in emerging technologies such
as IoT and artificial intelligence, and the
absence of transparent legal frameworks for
protecting agricultural data. Despite increased
agricultural production in recent decades,
low productivity and high losses due to the
lack of targeted use of advanced technologies
remain the main challenges in this sector.
From a theoretical perspective, studies in the
national research literature that systematically
develop future scenarios for digital agriculture
are scarce and fragmented. On the other
hand, given population growth toward 100
million in the coming years, ensuring food
supply will only be possible through proper
planning and a transition from traditional
to digital agriculture. Therefore, the main
objective of this applied and forward-looking
research is to design transition scenarios for
digital agriculture in Iran and to answer three
fundamental questions: 1) What are the driving
forces shaping the future of digital agriculture
in Iran? 2) What are the key uncertainties
regarding this future? 3) What are the possible,
probable, and preferable scenarios for the
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future of digital agriculture in Iran?

A systematic review of the literature shows
that, at the international level, studies in the
field of digital transformation of the agri-food
value chain have developed future scenarios
using participatory and forward-looking
approaches. These studies have all emphasized
the importance of social acceptance and the
development of technological infrastructure
as key drivers. At the national level, studies
have emphasized the necessity of transitioning
from traditional to digital agriculture for Iran’s
food security, and some research has focused
on futures studies in Iranian agriculture,
emphasizing the development of realistic
scenarios for water resource management,
climate change, and digitalization. However,
the innovation of the present study lies in
its forward-looking approach based on the
intuitive logics scenario planning methodology,
specifically in designing transition scenarios
for digital agriculture in Iran by identifying
and analyzing key drivers relevant to the
country’s context. In addition to developing
possible, probable, and preferable scenarios,
this study provides specific and operational
policy programs for realizing the preferable
scenario.

This research is qualitative, developmental, and
forward-looking, falling within the category of
applied research. The data collection process
was carried out in two phases. The first phase
involved documentary and library studies,
including a systematic review of reputable
domestic and international scientific sources,
reports from international organizations,
and national upstream documents to identify
driving forces. The second phase involved
field studies through the design of structured
questionnaires distributed to 16 experts
(including university professors, researchers,
and executive managers) selected through
purposive and snowball sampling. Experts
were selected based on criteria such as
scientific expertise (at least a master’s
degree), practical experience (at least 5 years),
familiarity with strategic issues, and diversity
in representing different sectors (government,
academia, private sector, and technology). The
analysis process was conducted in five stages:
1) defining the scope and time horizon (the
year 2045); 2) identifying and categorizing
20 driving forces into five groups—social,
technological, economic, environmental, and
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political-legal—using the STEEP framework;
3) assessing the impact and uncertainty
of the forces by experts and drawing an
impact-uncertainty matrix to identify key
uncertainties; 4) constructing a scenario
matrix based on the two key uncertainties
and developing four scenarios using narrative
analysis and conceptual mapping; and 5)
identifying possible, probable, and preferable
scenarios based on three indicators: feasibility,
probability of occurrence, and desirability.
After expert assessment and the construction
of the impact-uncertainty matrix, two key
uncertainties— ’level of  technological
development” and “level of social
acceptance”—were selected as the axes of the
scenario matrix. Based on these, four scenarios
were developed: 1) “Digital Green Gold” (rapid
and widespread technological development
accompanied by high social acceptance) as the
preferred scenario, in which Iranian agriculture
becomes an intelligent, sustainable, and
competitive sector, with increased productivity,
reduced water consumption, and ensured food
security; 2) “Green Pulse” (slow and limited
technological development but high social
acceptance) as the probable scenario, in which
high social enthusiasm exists but infrastructure
cannot keep pace, and development proceeds
gradually and step by step; 3) “Frozen
Dawn” (rapid and widespread technological
development but low social acceptance) as a
possible but unfavorable scenario, in which
technology exists but a culture of its use has
not formed, and the gap between available
technology and limited acceptance leads to
hidden stagnation; and 4) “Silent Ground”
(slow and limited technological development
accompanied by low social acceptance) as a
possible and highly unfavorable scenario, in
which structural barriers, weak infrastructure,
and a lack of investment perpetuate traditional
methods, reduce productivity, destroy natural
resources, and intensify  rural-to-urban
migration.

The findings indicate that realizing the
preferable scenario (“Digital Green Gold”)
requires five fundamental categories of policy
actions. First, the development of digital
infrastructure, including high-speed rural
internet, cloud systems, and smart resource
management systems through collaboration
among the government, the private sector,
and international organizations. Second,
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the enhancement of farmers’ digital literacy
through in-person and online training courses,
practical workshops, technical consultations,
and the creation of local learning networks
focusing on data analysis and decision-making
skills. Third, supportive and incentive policies,
including financial facilities, smart crop
insurance, financial incentives for adopting
modern technologies, and the development of
transparent legal frameworks for protecting
agricultural data. Fourth, the development
of pilot projects and innovation networks
among universities, research centers, and
the private sector, drawing inspiration from

successful international experiences such as
European projects and leveraging domestic
experiences such as the implementation of
more than 100 smart irrigation pilot projects
in Iran. Fifth, strengthening international
cooperation with international organizations
and leading countries for the transfer of
technical knowledge, successful experiences,
and financial resources. In conclusion, without
active and coordinated intervention by the
government and the private sector in these five
areas, the likelihood of the country moving
toward unfavorable scenarios, especially
“Silent Ground”, will increase significantly.
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