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Table (1) Generalized likelihood ratio test for determining the frontier
production form and for testing the stochastic inefficiency effect
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Table (2) The estimated results translog production function
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* | ** and *** represent the significance levels of 10 percent, 5 percent, and 1 percent, respectively.

Source: Research Findings
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Table (3) Environmental efficiency of canola farmers in rural areas of Tabriz

county
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Percentage Frequency Range of efficiency
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Table (4) Descriptive statistic of economic loss due to environmentally
inefficient production canola (One thousand rials)
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Table (5) Affecting factors the loss economic of canola production in Tabriz

county
to, L] oo JUELo
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*, ** and *** represent the significance levels of 10, 5 and 1 percent, respectively.
Source: Research Findings
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Extended Abstract

Introduction: Environmental efficiency is a crucial factor in the
sustainability of the agricultural sector, as inefficiencies in this area not only
lead to additional costs but also reduce productivity and degrade natural
resources. Therefore, optimal input management and the development of
scientific approaches are essential for minimizing economic losses and
promoting sustainable agriculture in rural areas. Accordingly, the present
study aims to measure environmental efficiency and analyze the factors
influencing the economic loss of canola production in rural areas of Tabriz
County.

Materials and Methods: For this purpose, the required data and information
were collected through a survey of 150 canola farmers in Tabriz County
during the 2022-2023 cropping season. In this study, the environmental
efficiency of farms was determined by estimating the stochastic frontier
translog production function. Subsequently, the economic loss associated
with the use of environmentally detrimental inputs, such as pesticides and
chemical fertilizers, was calculated. Finally, the factors affecting economic
loss were analyzed using a regression model.

Results and discussion: The results of the estimated stochastic frontier
translog function indicated that production factors, including seed, labor,
water, pesticides and fertilizers, significantly influenced canola output. The
average environmental efficiency of canola farms was estimated at 58.12%,
suggesting considerable potential for reducing fertilizer and pesticide use and
improving environmental efficiency in the region. Based on the results,
63.49% of farms exhibited efficiency levels above 80%, indicating that a
significant proportion of farms efficiently and optimally utilized production
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inputs. Furthermore, the findings revealed that inefficient onion production
per hectare resulted in an economic loss of 131,992 thousand rials for the
region. According to the results, factors such as age, cultivation, the number
of land plots and education significantly affected economic loss.

Suggestion: Therefore, it is essential to expand specialized training programs

for farmers on optimizing input use, particularly chemical fertilizers and
pesticides, with a focus on sustainable agricultural principles and resource
efficiency. Additionally, the promotion and adoption of modern agricultural
technologies should be prioritized as a strategy for enhancing environmental
efficiency and mitigating negative impacts. In this regard, the development
of support programs, such as insurance facilities and the strengthening of
technical and managerial infrastructure, can play a crucial role in improving
production sustainability and reducing economic losses in the agricultural
sector of rural areas.

JEL Classification: Qso, Qs1, Qs4

Keywords: Canola, Detrimental Environmental Input, Damage and Economic
Loss, Environmental Efficiency, SFA



