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Futures Study of the Role of Research, Education, and Extension in the Development of
Horticulture in Iran

Abstract:

Iran’s horticultural sector, with an annual production of 25 million tons of products and direct
employment of more than 800,000 people, is one of the main pillars of the country’s agricultural
economy. Nevertheless, this sector faces structural challenges including water resource
constraints, declining productivity, and weaknesses in the knowledge transfer system. The main
objective of this research is to analyze the future-oriented development of Iran’s horticulture by
the horizon of 2041, with an emphasis on the role of agricultural research, education, and
extension. Using a futures study approach and drawing on data from the Statistical Center of Iran,
the Ministry of Jihad-e-Agriculture, and the Customs Administration of the Islamic Republic of
Iran, this report designs three scenarios: “Continuation of the Current Trend”, “Technology-Driven
Development”, and “Climate Change Adaptation”. To quantify the outcomes of each scenario, a
Computable General Equilibrium (CGE) model, ARIMA time series models, and Monte Carlo
simulation (10,000 repetitions) were employed. According to the findings, the “Continuation of
the Current Trend” scenario leads to a 6% decline in agricultural sector employment (from 2.07 to
1.94 million people) and an increase in the horticultural trade balance to 4.7 billion dollars. In
contrast, the “Technology-Driven Development” scenario is based on two key assumptions:
increasing the research budget to 1.5% of the agricultural sector’s value added, and achieving 80%
extension coverage of beneficiaries. Under this scenario, the value added of the horticultural sector
rises by 61%. It also creates 480,000 new jobs in the value chain, which represents a 26% increase
in agricultural employment. Water productivity improves by 78%, increasing from 18.5 to 33
thousand rials per cubic meter. Furthermore, horticultural exports reach 12 billion dollars, marking
a 94% increase compared to the first scenario. Cost-benefit analysis shows that investment in the
agricultural research, education, and extension system under the second scenario yields an internal
rate of return of 24% and a benefit-cost ratio of 5.6. Based on the findings, the “Technology-Driven
Development” scenario is selected as the most favorable path for the development of Iran’s
horticulture by the horizon 2041 (1420). To realize this scenario, the formulation and
implementation of the “Law for the Leapfrog Development of Iran’s Horticulture” is
recommended. This law is centered on three main axes. First, it seeks to increase the applied
research budget to 1.5% of the agricultural sector’s value added. Second, it aims to transform
higher agricultural education toward skill training and entrepreneurship, increasing the ratio of
skill-oriented students from 20% to 60%. Third, it focuses on smartening the extension system
based on information technology and early warning systems, with the goal of achieving 80%
coverage.
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