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Extended Abstract

Introduction and Objective: Environmental pollution, issues and problems in the field of
environment and its effects on the global environment are one of the main challenges and serious
crisis of today's world, in such a way that countries, in addition to internal policies and measures,
organize environmental issues in the international field also follows.

Material and Methods: The study purpose is to investigate the level of environmental efficiency
of selected economic sectors in Iran. For this purpose, panel data of selected economic sectors
and sub-sectors of Iran (agriculture, oil, industry, transportation, and domestic, commercial, and
public sectors) during the period from 1996 to 2018 have been used. The level of environmental
efficiency has been estimated using the data envelopment analysis method based on mathematical
programming, and the Malmaquist index has been calculated to examine the progress or decline of
the environmental efficiency of each economic sector. The variables used in the study include
labor and capital as inputs and value-added as the desired output and carbon dioxide emissions as
the undesirable output.

Results: The agricultural and oil sectors are environmentally efficient during the study period,
and the transportation sector has the lowest environmental efficiency. The highest average value
of environmental efficiency is related to the agricultural sector, which is an acceptable result due
to the fact that in this research we have considered the level of carbon dioxide pollution. The
results of technological changes indicate that all sectors are moving towards progress, and the
highest average value is related to the transportation sector and the lowest average value is related
to the agricultural sector.

Conclusion: According to the research findings, the sectors that are less efficient have higher
energy consumption, such as the transportation sector and the industry sector. Therefore, in order
to reduce the amount of energy consumption and reduce the emission of environmental pollutants,
it is possible to use low-carbon light fuels instead of heavy fuels, to use non-conventional fuels
with low carbon such as waste materials, waste fuels and biomass, and to use hybrid filter
technology to reduce pollutants. On the other hand, incentives and punishment are also very
effective. The government should think of incentive measures to encourage efficient sectors, for
example, it can give priority to the consumption of resources with lower prices to the agriculture
sector and sectors that operate with less energy consumption and less biological pollution. Paying
subsidies to efficient sectors is also effective. In order to protect the environment against the
emission of carbon dioxide gas, selected economic sectors should go towards the consumption of
high-quality fuels and clean energy, and the government should go towards supporting the
development of renewable energy consumption.

Keywords: Economic sectors, Environmental efficiency, Malmquist index, Mathematical
planning.
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Table 1. Estimating the environmental efficiency of selected economic sectors
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Domestic, Commercial and Public Transportation Industry Qil Agriculture Year
5 0.324 0.945 1 1 1375
0.608 0.424 1 1 1 1376
0.685 0.537 1 1 1 1377
0.658 0.377 1 1 1 1378
0.625 0.351 0.853 1 1 1379
0.674 0.397 1 1 1 1380
0.492 0.23 0.769 1 1 1381
0.502 0.255 0.873 1 1 1382
0.507 0.269 0.863 1 1 1383
0.47 0.218 0.695 1 1 1384
0.879 0.255 0.734 1 1 1385
0.759 0.853 0.964 1 1 1386
0.628 0.414 0.716 1 1 1387
0.677 0.482 0.895 1 1 1388
0.806 0.479 0.824 1 1 1389
0.633 0.348 0.693 0.999 1 1390
0.859 0.466 0.958 1 1 1391
0.701 0.527 0.813 1 1 1392
0.752 0.354 0.765 1 1 1393
0.786 0.459 0.602 1 1 1394
0.779 0.558 0.613 1 1 1395
0.810 0.498 0.718 1 1 1396
0.825 0.510 0.658 1 1 1397
0.683 0.403 0.827 0.999 1 Mean .Sl

Source: Research finding
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Table 2. Results of estimating relative efficiency changes
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Domestic, Commercial and Public Transportation Industry Qil Agriculture Year
1.038 1.058 1 1 1376-1375

1.126 1.266 1 1 1 1377-1376
0.96 0.702 1 1 1 1378-1377
0.949 0.931 0.853 1 1 1379-1378
1.087 1.131 1.172 1 1 1380-1379
0.729 0.579 0.796 1 1 1381-1380
1.020 1.108 1.096 1 1 1382-1381
1.009 1.054 0.988 1 1 1383-1382
0.927 0.81 0.805 1 1 1384-1383
2.082 1.169 1.060 1 1 1385-1384
0.775 2.28 1.308 1 1 1386-1385
0.827 0.71 0.794 1 1 1387-1386
1.221 1.164 1.168 1 1 1388-1387
1.050 0.993 0.92 1 1 1389-1388
0.785 0.726 0.481 .999 1 1390-1389
1.357 1.281 1.382 1 1 1391-1390
0.816 1.17 0.848 1 1 1392-1391
1.250 0.827 0.973 1 1 1393-1392
0/999 1131 1.084 1 1 1394-1393
0.893 0.989 0.927 1 1 1395-1394
1.121 1.07 1.068 1 1 1396-1395
0.956 1.150 1.01 1 1 1397-1396
1.052 1.081 1.005 0.99 1 Mean Sl

Source: Research finding
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Table 3. Results of technological efficiency estimation
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Domestic, Commercial and Public Transportation Industry Qil Agriculture Year
023 0.95 0.987 0.871 1.023 1376-1375
1.059 0.823 0.999 0.641 1.21 1377-1376
1,319 1.662 1.244 1.972 1.093 1378-1377
1.317 1.418 1.303 1.456 1.108 1379-1378
1.092 0.991 1.081 0.918 1.027 1380-1379
1.586 1.824 1513 1.652 1.238 1381-1380
1.188 1.531 1.18 1.147 1.061 1382-1381
1.201 1.202 1.201 1.237 1.109 1383-1382
1.345 1.379 1.316 1.364 1.079 1384-1383
0.742 1.018 1.087 1.055 1.142 1385-1384
0.96 0.581 0.754 0.788 1.189 1386-1385
1.52 1.695 1.542 1.453 0.899 1387-1386
0.923 0.866 0.94 0.958 1.149 1388-1387
1.261 1.303 1.111 1.174 1.075 1389-1388
1.424 1.494 1.206 1.239 1.109 1390-1389
0.922 0.807 0.75 0.85 1.244 1391-1390
1.466 1.624 1.16 1.218 1.236 1392-1391
1.189 0.781 1.01 1.375 1.009 1393-1392
1.124 1.581 1.125 1.186 1.165 1394-1393
1.001 0.624 1.325 0.958 1.13 1395-1394
0.912 1.523 1.098 1.264 1.012 1396-1395
0.86 1.224 0.999 1.004 1.158 1397-1396
1.196 1.245 1.133 1.170 1.117 Mean ,Sike

Source: Research finding
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Table 4. Results of estimating changes in total factor productivity
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5
Domestic, Commercial and Public Transportation Industry Qi Agriculture Year
17207 1.242 1.044 0.871 1.023 1376-1375
1.192 1.041 0.999 0.641 1.21 1377-1376
1.266 1.166 1.244 1.972 1.093 1378-1377
1.249 1.32 1111 1.456 1.108 1379-1378
1.177 112 1.266 0.918 1.027 1380-1379
1.156 1.956 1.204 1.562 1.238 1381-1380
1.211 1.169 1.239 1.147 1.061 1382-1381
1.211 1.266 1.186 1.237 1.109 1383-1382
1.246 1.116 1.059 1.364 1.079 1384-1383
1.544 1.19 1.142 1.055 1.142 1385-1384
0.744 1.324 0.986 0.788 1.189 1386-1385
1.257 1.203 1.152 1.453 0.899 1387-1386
1.126 1.008 1.097 0.958 1.149 1388-1387
1.324 1.293 1.022 1.174 1.075 1389-1388
1.117 1.084 1.014 1.237 1.109 1390-1389
1.251 1.033 1.036 0.85 1.244 1391-1390
1.196 1.9 0.983 1.218 1.236 1392-1391
1.486 0.78 0.982 1.375 1.009 1393-1392
1.122 1.788 1.219 1.186 1.165 1394-1393
0.893 0.657 1.228 0.958 1.13 1395-1394
1.022 1.629 1.172 1.264 1.012 1396-1395
0.822 1.407 1.008 1.004 1.158 1397-1396
1.204 1.238 1.108 1.170 1.117 Mean ke

Source: Research finding
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