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EXTENDED ABSTRACT  

INTRODUCTION 

The need to achieve high productivity and efficiency in the country's 

electricity industry, given the limited resources, increasing electricity 

demand, the strong dependence of other industries on this industry and 

environmental issues is vital. The best and simplest possible way to increase 

production, which can continuously improve the existing conditions, is the 

optimal use of resources and improving the efficiency and productivity of 

existing power generation devices. Paying attention to this issue in the 

electricity sector causes not only the added value of this sector but also the 

added value of other production and service units operating in the country, 

which are directly and indirectly related to the activities of this sector. A 

superficial look at the issues facing public sector enterprises in Iran indicates 

that one of the major problems of these enterprises is the pricing of goods and 

services. This problem has arisen because the public sector has a ready budget 

based on oil revenues, which fluctuates oil revenues on the one hand and the 

expectations and violations of the foundations of production on the other 

hand, has faced serious problems for public enterprises. This study has tried 

to investigate the technical and environmental efficiency of 20 selected 

thermal power plants using the output model of non-parametric data 

https://doi.org/10.22055/jqe.2022.39360.2445
http://creativecommons.org/licenses/by-nc/4.0/
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envelopment analysis (DEA) technique. Also, using the production function 

and cost of selected power plants, the code price of electricity in 2018 should 

be calculated. 

METHODOLOGY  

Since the purpose of this study is to compare the technical and environmental 

efficiency of selected thermal power plants between 2010-2018 and to 

determine the ramsey price of the country, it was not possible to separate the 

statistics of production management companies by power plants. Therefore, 

restrictions on access to the labor force statistics of all thermal power plants 

in the country, limited the statistical population. Due to statistical limitations 

and the lack of some data required for this study, it was only possible to study 

20 thermal power plants definitively. There are parametric and non-

parametric methods to measure the necessary indicators in this regard. In this 

study, the technical efficiency and bio-efficiency of each selected thermal 

power plant have been measured using the output-driven model of the non-

parametric data envelopment analysis technique (DEA) and assuming 

variable efficiency on a scale. This method is used when the institutes need 

more than two factors for producing their output. The input of this study 

include the variables of labor force, installed capacity and fuel consumption. 

Fuel inputs include gas oil, furnace oil and natural gas. Also, carbon dioxide 

and sulfur dioxide were included in the model as undesirable outputs. 

FINDINGS 

The results of applying the data envelopment analysis method in determining 

the technical efficiency show that the average technical efficiency of the 

studied power plants was between 71.9% and 87.8%. The study of the average 

environmental efficiency of these power plants during this period shows that 

this efficiency has been between 71 and 83.8%. So, without the need for more 

production factors, it is possible to increase production by 12.29-29% and, in 

addition to being established on the efficiency frontier, it is also possible to 

produce at an optimal scale. The study of the average environmental 

efficiency of these power plants during this period shows that this efficiency 

has been between 71 and 83.8%. Therefore, without the need for more 

production factors, production can be increased by an average of 16.29-29%. 

In addition to being established on the efficiency frontier, it also enabled 

production on an optimal scale. 
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Table1. Comparison of average technical efficiency and environmental efficiency of selected power plants 

in 1389-1397 
Source: research result 

Year Technical                               Environmental 

       Efficiency  

Technical 
Efficiency 

Managerial 
Efficiency 

Technical 
Efficiency 

Managerial 
Efficiency 

Average 1389   0.839 0.945 0.829 0.917 
Average 1390   0.719 0.840 0.822 0.920 
Average 1391   0.796 0.886 0.799 0.889 
Average 1392   0.825 0.904 0.822 0.987 
Average 1393   0.771 0.840 0.838 0.903 
Average 1394   77/6 87/7 0.773 0.895 
Average 1395   0.827 0.913 0.710 0.851 
Average 1396   0.854 0.932 0.771 0.869 
Average 1397   0.878 0.949 0.797 0.881 

 

CONCLUSION 

During the period under review (2010-2018), Rey power plant has always had 

the lowest technical and environmental efficiency. The inefficiency of this 

power plant has been due to managerial and scale inefficiencies both. The 

results show that technical efficiency in 2011 and environmental efficiency 

in 2016 per year have decreased simultaneously for various reasons such as 

managerial inefficiency or scale inefficiency or both. The amount of carbon 

dioxide emissions in 2013 was higher than other years under review, which 

was due to the reduction of natural gas consumption. Also, the amount of 

sulfur dioxide emissions during the years 2011-2013 due to high consumption 

of fuel oil and gas oil was more than other years that this method of fuel 

consumption has reduced the bio-efficiency of power plants in 2013. The 

same results confirm that based on the three defined scenarios, the coded 

prices in different scenarios are estimated at 982, 827 and 780 Rials, 

respectively. According to the results, it can be said that pricing based on final 

cost has left the industry with a deficit, and based on this, Ramsey pricing can 

be a pricing method in this field. 
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