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Abstract

Background and Objective: Sustainable development policies are expected to be designed in such a
way that the production process and products are environmentally friendly and have the least negative
side effects on the environment. The concern of developed countries these days is to achieve
sustainable development, and this is measured by the tools of environmental efficiency. Environmental
efficiency is the most well-known and widely used valuation indicator in relation to environmental
development.

Material and Methods: this study evaluated the technical and environmental efficiencies of energy
industries in Isfahan province and compared the results using the data envelopment analysis and non-
parametric random envelopment analysis approach(StoNED). Financial data including annual sales,
labor force, cost of raw materials and capital stock were collected from the audited financial
statements of companies for the year ending 2017, and the amount of energy consumption and the type
of energy consumed and the percentage of each one, collected and Completed using a questionnaire
from the technical department of the factory.

Findings: One of the assumptions of this study was that the average environmental efficiency was
lower than the average technical efficiency and expected a significant difference between
environmental and technical efficiency in each group of industries. The results showed that the
average environmental efficiency was significantly lower than the average technical efficiency of
firms. The results also showed that the average technical efficiency in selected energy industries in
Isfahan province, using DEA method, was calculated 67.4% and using StoNED method was 75.7%
and the average environmental efficiency in StoNED method was 52.1%. Thus, the average
environmental efficiency of energy industries in Isfahan province was 23.6% lower than their average
technical efficiency. Among the three groups studied, non-metallic industries such as cement and
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refractory brick factories had the highest average technical efficiency with 87.35%, while the average
environmental efficiency of this group with 48.79% was lower than the other two groups. The average
technical efficiency of metal industries was 81.23% and the average environmental efficiency of this
group was 55.61% and the average technical efficiency of chemical and petrochemical industries was
55.9% and the average environmental efficiency of this group was 49.54%.

Discussion and Conclusion: Due to the difference in the average environmental efficiency calculated
for selected industries, it is suggested that environmental standards appropriate to each industry be

developed to have a greater impact on environmental efficiency.

Keywords: Eco Efficiency, Undesirable Output, StoNED Method.
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Table 1. Net calorific value and CO2 greenhouse gas emission coefficient for some fossil fuels
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Table 2. Information on research variables in the energy industry on selected Isfahan province
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Table 3. Technical Efficiency/Eco Efficiency of Metal Industry Group Enterprises
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Table 4. Comparison of Technical Efficiency &Eco Efficiency Calculated in Metal Industry Group Enterprises
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Table 5. Technical Efficiency/Eco Efficiency of Non-Metallic Industry Group Enterprises

<l TNy ol by TRy ol

shaxecaws) | StONED | DEA shamocens; | SIONED | DEA
FaN Voo Y/ DMUq £/ NI YY/$ DMUs5
FAID SEIV N7 DMUy FY/A N AAIA DMU 36
AT ) . AOIY DMU2; fAQ NIV INZA DMUy7
f2Iv A Voo DMUg




vay e Oledua! bl p65 5l @abus (Jaaxoton ) g (S (21, s lio

SHE 2aluo 09,5 (slaolily ;0 ol duwlmo aumotans ) 9 (8 (1) duslio —F Jguo
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Table 8. Comparison Technical Efficiency & Eco Efficiency Calculated in Group Enterprises Chemical and
Petrochemical Industries in Isfahan
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