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1- Data Envelopment Analysis
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1- Analytic Hierarchy Process
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Table 1. Research criteria and sub-criteria
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Figure 1. Hierarchical model of research
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Table 2. Weight and rank of criteria
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Table 3. Weight and rank of economic sub-criteria
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Table 4. Weight and rank of social sub-criteria
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Table 5. Weight and rank of environmental sub-criteria
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Table 6. Weight and rank of resilience sub-criteria
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Figure 2. Weight and rank of sub-criteria
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Table 7. Efficiency of dairy industrial farms in Kerman with assuming variable returns to scale
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Table 8. Frequency of units based on efficiency
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Extended Abstract

Introduction and Objective: The agricultural sector is one of the most important sectors of the
Iranian economy. Lack of some important inputs such as water and environmental pollution are
the main problems of this sector in increasing production. Therefore, increasing production and
sustainability is one of the important goals of the country in the agricultural sector. Increasing
efficiency is one of the best ways to increase production, profitability and sustainability of
production in enterprises. In this study, considering the role of dairy industrial units in milk
production and food security, the efficiency and ranking of resilience and efficiency criteria of
dairy industrial farms in Kerman have been calculated.

Material and Methods: Efficiency was calculated using data envelopment analysis (DEA)
method and collecting 30 questionnaires from dairy industrial farms in 2020. In order to rank
the criteria of resilience and efficiency, a hierarchical analysis process (AHP) was used. For this
purpose, 15 paired comparison questionnaires were completed using the opinion of experts.
Results: The results of ranking the criteria showed that the economic criteria with a weight of
0.5 are the most important for experts. The criteria of resilience with a weight of 0.205, the
environmental criteria with a weight of 0.148 and the social criteria with a weight of 0.147 have
the second to fourth ranks, respectively. The maximum profit among the economic sub-criteria
has the highest priority in the opinion of experts. Labor expenditure among the social sub-
criteria is the most important in the opinion of experts. The amount of water consumption
among the environmental sub-criteria has been ranked highest by experts. Productivity is the
most important sub-criteria of resilience in the opinion of experts. According to the results,
maximizing profit, minimizing the cost of livestock rations and productivity are among the 11
sub-criteria considered to be the highest priority for experts. The results of efficiency calculation
showed that there are no units in the range of 0 to 20. Three units were in the range of 20 to 40,
9 units in the range of 40 to 60, five units in the range of 60 to 80 and 13 units in the range of 80
to 100.

Conclusion: Based on the obtained results, by increasing efficiency, milk production and
profitability of industrial dairy farms in Kerman can be increased. For this purpose, efficient
units can be used as a model for inefficient units and increase the efficiency of units by
changing management and how to use resources.

Keywords:  Analytic Hierarchy  Process, Data Envelopment Analysis, Economic,
Environmental, Social
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