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Introduction: Drying is a crucial post-harvest stage in paddy processing that
directly impacts the quality of milled rice. Due to the high energy requirements of
conventional drying methods, the use of solar energy, either independently or in
combination with other sources, has become increasingly important. Solar tunnel
dryers not only reduce drying time and preserve grain quality but also contribute
to energy savings and environmental sustainability. This study aims to evaluate
the economic feasibility of using solar tunnel dryers compared to traditional open-
air drying for the Hashemi rice variety in Iran.

Materials and Methods: The research was conducted from 2020 to 2022. In the
first year, two solar tunnel dryers were constructed at the Agricultural Engineering
Research Institute in Alborz Province. Performance evaluations were then carried
out over two years at the Rice Research Institute of Iran in Gilan Province.
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Economic analysis included identifying fixed and variable costs for both drying
systems, followed by applying the partial budgeting technique and profitability
indicators.

Results and Discussion: The discounted construction costs (at an 18.5% rate)
were estimated at 118,457,044 Rials for large dryers and 60,199,481 Rials for
small ones. Depreciation costs were 47,382,818 and 24,079,793 Rials, and
maintenance costs were 2,961,426 and 1,504,987 Rials for large and small dryers,
respectively. The total additional costs and reduced income for the large and small
solar tunnel dryers were 72,511,297 and 36,980,496 Rials, while the total
additional benefits and reduced costs amounted to 126,300,000 and 74,600,000
Rials, respectively. Consequently, the net benefits were estimated at 53,788,703
and 37,619,504 Rials. The benefit—cost ratio was 1.74 and 2.00, and the
accounting rate of return (ARR) was 45.4% and 62.5% for large and small dryers,
respectively.

Conclusion and Suggestions: The results confirm that the total benefits of using
solar tunnel dryers outweigh their additional costs, making them an economically
viable alternative to traditional open-air drying. Therefore, adopting solar tunnel
drying technology can enhance both the economic and socio-environmental
sustainability of rice farming.

Keywords: Paddy Rice, Post-Harvest, Drying, Partial Budgeting, Benefit-Cost
Ratio.
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