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Investigating Environmental and Technical Efficiency in Grape Production in Bijar County
with Input-Oriented Approach
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Abstract
Background and Obijective: The purpose of this study was to estimate the environmental and technical
efficiency of grape production in Bijar County.

Materials and Methods: In this research, stochastic Frontier Analysis (SFA) method used to estimate input-
oriented technical and environmental efficiency. Chemical fertilizer, pesticides and sulfur inputs were
considered as environmentally detrimental inputs for estimating environmental efficiency. data were collected
from 170 grape orchards at year 2018.

Results: The average technical efficiency (70%), shows that orchards under consideration can increase their
efficiency up to 30%. The minimum and maximum technical efficiencies were 26% and 93%, respectively,
which indicates a large gap (67%) between the efficiencies. While the average environmental efficiency is
92%, the lowest and highest efficiencies are 49% and 99%, respectively.

Conclusion: Based on the results, it is possible to increase environmental efficiency on average by 8%. Due
to the high average environmental efficiency of this grape orchards, it is concluded that environmental impacts
of detrimental inputs were considered when using fertilizers and pesticides. So, encouraging these grape
producers and introducing them to other producers can play a positive role in sustainable development in this
county.

Keywords: Grape, Stochastic Frontier Analysis, Bijar County, Environmental Efficiency, Technical
Efficiency
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+ {(B4 + Bs + Bs + B14LnX; + B34 LnX; + B34 LnXs + ByuLnX, + BsuLnXs + BesLnXg + B15LnX;

+ BysLnX, 4+ B3sLnXs 4+ B4sLlnXy + BssLnXs + BgsLnXg + B1gLnX, + BogLnX, + B3gLnX; + BaglnX,
+ BseLnXs + BesLnXg)? — 2(Bag + Bss + Bos + 2 * Pas + 2 * Bsg + 2 * Pye)

*U;39%]/Bag + Bss + Bes + 2 * Pas + 2 * Bsg + 2 * Pue
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