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Objective: Field investigations in Khorasan Razavi Province revealed that in recent years,
energy imbalances and power outages have led to changes in irrigation scheduling,
resulting in reduced production of major crops, losses of poultry and aquatic animals, and
damage to mechanized irrigation facilities and systems. Therefore, examining feasible
methods for renewable energy generation in the agricultural sector, including in Khorasan
Razavi Province, is essential. This study investigated renewable energy generation
methods, the barriers to implementing renewable power plants, and strategies to overcome
these barriers in Khorasan Razavi Province.

Methods: Data and statistical information were collected through both library and field
approaches. In the library method, published articles, documents, and books were
reviewed to identify the types of renewable energy, their applications in the agricultural
sector, and the challenges faced by developing and developed countries that have
experience in using these energy sources. The statistical population of the study consisted
of farmers, experienced experts, and relevant organizations. Finally, based on
international experiences, along with the suggestions of stakeholders and experienced
experts, practical solutions were proposed to overcome barriers to the implementation of
renewable power plants nationwide, including in Khorasan Razavi Province.

Results: The findings revealed that 44% of the electricity consumed in Khorasan Razavi
Province is attributable to the agricultural sector. Moreover, approximately 40% of the
electricity generated from renewable energy sources in the province is used in agriculture,
mainly to ensure energy stability for agricultural wells supplying irrigation water.
Financial constraints, social issues, the lack of reputable companies for solar panel
installation, and insufficient government commitment were identified as major barriers to
the adoption of renewable energy in the province.

Conclusions: Solutions such as developing a comprehensive and targeted strategy for the
expansion of renewable energy, coherent interdepartmental planning among responsible
institutions, adopting policies tailored to the conditions of farmers in each county,
smartening the electricity systems of agricultural wells, and implementing extension and

social activities can help reduce barriers to renewable energy production in the province.
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Introduction

Energy is one of the fundamental parameters for meeting basic human needs, ranging from the
food supply chain to various economic activities. These activities encompass all aspects of daily
life, from household consumption (lighting, heating/cooling, food preparation, and storage) to
agriculture (use of tools and machinery for land preparation, irrigation, planting, fertilization,
harvesting, and transportation) and commercial activities (transportation, construction, and
industrial operations). In the agricultural sector, energy plays a vital role in addressing
challenges related to food production. Many developing countries worldwide are facing
increasing demand for clean water, food, and alternative energy resources under conditions of
climate change. Due to rapid population growth, economic and technological development,
urbanization, and climate change, energy demand is also increasing rapidly. It is projected that
global energy demand will increase by 50% by 2035. This rising energy demand will lead to
higher electricity prices, which will directly affect the agricultural sector due to its high energy
consumption in various operations. Such high food production costs may result in increased
food prices, the expansion of poverty and hunger, and threats to food security, particularly in
developing countries. On a global scale, energy challenges in agriculture vary depending on the
level of development, geographical location, and farming practices. Developing countries
typically face more severe energy constraints, including inadequate infrastructure, limited
access to modern technologies, and greater reliance on manual labor. In contrast, developed
countries face challenges such as optimizing energy consumption, reducing greenhouse gas
emissions, and integrating renewable energy solutions.

Method
This study is applied in terms of its objective, descriptive—analytical in terms of data collection

method, and qualitative in nature. Data and required statistics were collected through both
library and field methods. In the library phase, by reviewing published articles, documents, and
books, information on various types of renewable energy, their applications in the agricultural
sector, and the challenges faced in both developing and developed countries was obtained. This
phase also identified which renewable energy production methods can be applied in different
agricultural subsectors. In the field phase, the current status of energy consumption and
renewable energy production in Khorasan Razavi Province was examined, and the barriers to
the use of clean energy were investigated. Field data were collected through individual
interviews. Researchers such as Hahn et al. (2025) have also achieved valuable results in the
field of sustainable energy development through interviews with farmers and experts. For
conducting the interviews, a structured protocol was developed consisting of two sections. The
first section included criteria such as age, occupation, educational level of the interviewees, as
well as the time and manner of the interview. Experienced individuals aged between 50 and 62
years with more than 25 years of work experience were selected for farmer interviews, while
experts were required to have at least a bachelor’s degree. In addition, farmers who were
familiar with the implementation of renewable energy power plants in their region were selected

for the interviews.
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Results

Findings revealed that 44 percent of the electricity consumed in Khorasan Razavi Province is
attributable to the agricultural sector. Moreover, approximately 40 percent of the electricity
generated from renewable energy sources in the province is utilized in agriculture, primarily to
ensure energy stability for agricultural wells supplying irrigation water. Key challenges
hindering the adoption of renewable energy in the province include financial constraints, social
issue, the lack of reputable companies for solar panel installation, and insufficient government
commitment.

Conclusions

Solutions such as developing a strategic document for the expansion of renewable energy,
coherent and interdepartmental planning among trustee institutions, adopting policies tailored
to the specific conditions of farmers in each county, smartization of agricultural wells,
education and extension and social activities can help reduce the barriers to renewable energy
production in the province.
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