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Assessment of Sustainability indices in Horticultural Crops of Guilan —Using
Data Envelopment Analysis

Narges Banaeian"’, Iraj Bagheri*

1. Department of Agricultural Mechanization Engineering, Faculty of Agricultural Sciences, University
of Guilan

Abstract

It is necessary to examine the future state of agriculture if the current trend continues until the necessary reforms and
changes are made to substantially improve the sustainability of the agricultural system. In this study, carbon footprint
and ecological footprint as two important sustainability elements were studied and compared in common horticultural
products of Guilan province (orange, kiwi, mandarin and persimmon). The energy productivity for orange, tangerine,
kiwi and persimmon products were calculated as 1.1, 0.84, 0.53 and 1.22, respectively. The carbon footprint and
ecological footprint for per hectare of Kiwi were calculated to be 1219 kg CO2 and 3.21 global hectares, respectively;
which were significantly different from orange, tangerine and persimmon. Optimization results using data envelopment
analysis showed that tangerine and kiwi has the highest and lowest technical efficiency respectively. As a result of
sustainability indices and optimization results, despite of good position of kiwifruit in sustainability indices, it has
relatively low technical (managerial) efficiency. It means that kiwifruit orchards have the greatest potential for energy
savings and reduce the inputs energy consumption by producing the same amount of product. Given the superiority of
kiwifruit sustainability indices over the other three crops, it is suggested that more kiwi orchards but with precise
management of input consumption should be included in the Guilan province policies making decision.
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