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EXTENDED ABSTRACT

Introduction: The main objective of the present study is to measure the environmental efficiency
and economic losses associated with onion production in the Tabriz plain. Additionally,
identifying the factors influencing efficiency serves as a secondary objective, aiming to optimize
the production process, enhance productivity, mitigate adverse environmental impacts, improve
the economic performance of production, and contribute to environmental conservation.

Materials and Methods: In the present study, the likelihood ratio statistic was used to selection
of appropriate functional form to estimate the efficiency. The translog stochastic frontier
Productin function was used to identify the effective inputs on onion production. Tobit
regression model was also used to identify the influencing factors of environmental efficiency.
In addition, according to the obtained environmental efficiency, the economic losses of
detrimental inputs consumption such as poisons and chemical fertilizers was calculated. The
required data to calculate the efficiency was collected from 140 onion farmers of Tabriz plain
in the crop year of 2022-2023 by completing a questionnaire.

Results and Discussion: The results showed that the translog functional form is suitable for
calculating the efficiency. According to the results, the factors of seed, labor and animal manure
as normal inputs and pesticides and fertilizer as detrimental inputs have a significant effect on
onion production. The average environmental efficiency of onion farms in the studied area was
51%, in other words, onion farmers could reduce the use of detrimental inputs by up to 49% if
inefficiencies are eliminated or minimized. Furthermore, the minimum and maximum levels of
environmental efficiency in onion production were found to be 30% and 99%, respectively,
which means that the environmental efficiency decreases with the increase in the consumption
of detrimental inputs, fertilizers and pesticides. Also, 60% of farms have less than 40%
environmental efficiency, therefore, the importance of improving the efficiency and improving
the productivity of production factors became more evident. Based on this, the average amount
of economic losses of onion production per hectare was estimated as 17.5 million rials per
hectare. The results of tobit model estimation showed that age, cultivation, number of
agricultural plots and membership in a cooperative were among the factors affecting efficiency.

Conclusion: According to the results of the efficiency values, there is possible to increase the
production and also reduce the consumption of detrimental inputs in the region. Therefore, it is
recommended to promote alternative methods of chemical warfare in order to reduce the
consumption of chemical inputs and economize the product production process as much as
possible. Also, since the level of efficiency increases with the increase of cultivation, the necessity
of producing the product on a larger and more integrated scale shows itself more. In principle,
production in a larger size provides the possibility of benefiting from the benefits of scale and
economic efficiency. In addition, more communication with older and more experienced farmers,
crop cultivation in limited but larger plots, as well as the principled and optimal use of production
facilities will naturally reduce the cost and ultimately lead to increased efficiency and healthy crop
production. In this context, enhancing the technical knowledge of farmers through structured
training programs and the development of effective extension services can facilitate the transfer
of modern technologies and improve efficiency. Moreover, the implementation of integrated
resource management systems and continuous pest monitoring not only reduces environmental
impacts but also strengthens the sustainability and economic efficiency of production.
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Table 1. Hypothesis test results using generalized likelihood ratio test
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Table 2. The estimated results translog production function
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Table S. The results of calculating the economic loss due to the use of detrimental inputs (Thousand Rials)
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