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Abstract 

 

Electricity is defined as the form of energy which is transferred with the help of wires and is used 

for lighting, heating and supplies power for machines. Electricity in a coal-based power station is 

generated by burning coal. Post-independence, the power sector witnessed significant progress 

with hydro and coal based thermal power plants - being the main source of electricity. But this 

improvement was not enough to meet the demands for electricity in a growing economy like India. 

To improve the dismal condition of the power sector, various policy level measures were 

introduced in India. But given these regulatory and structural reforms being introduced in the 

Indian power sector, the power sector was still not generating electricity efficiently and operating 

below its capacity. Within the power sector, coal based thermal power plants are of prime 

importance as 86% of thermal installed capacity in the country is through coal fired plants. Hence, 

they are of prime importance for the economic development of the country. Therefore, there is a 

need to study the efficiency and productivity of these plants and identify the reasons for their 

underperformance.  

This piece of research was an attempt towards identifying firm specific performance drivers to 

enhance its practical utility. Thus, the focus was on investigating the factors contributing towards 

technical efficiency and productivity. Adopting the research methodology of quantitative analysis, 

the study was conducted for a period of ten years covering forty-nine coal-based power plants in 

India. The data was collected from “Review of Performance of Thermal Power Stations” reports 

and “Report on Fly Ash Generation at Coal/Lignite Based Thermal Power Stations and Its 

Utilization in the Country,” which are the annual publications by Central Electricity Authority of 

India, an organisation under Ministry of Power.   
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Starting with the general overview, along with the evolution of reforms post-Independence in the 

power sector, detailed description of data along with a thematic review of literature has been 

conducted for each chapter. Keeping the main objectives of the study in mind, technical efficiency 

estimates based on ownership, capacity and region has been highlighted. Slack analysis has been 

conducted as well to examine the amount of input reduction needed for the power plants. The 

determinants of technical efficiency along with benchmarking of thermal power plants, based on 

their performance has also been analysed. Measurement of productivity at plant level and region-

wise, along with factors affecting productivity has been done.  

For this purpose, non-parametric technique involving Data Envelopment Analysis (DEA) 

technique, Malmquist Productivity Index and Tobit regression to identify the factors leading to 

efficiency has been applied. Since the Electricity Act of 2003, was the chief game changer in the 

power sector, the data period used for the study is from 2005-06 to 2014-15. 2014-15 is the latest 

year for which the data was available. 

It can be concluded that state owned plants were the least efficient ones and private plants were 

most efficient. The coal-based plants were over-employed which hindered the efficiency and 

productivity of these plants.  The results indicated that on average, total factor productivity 

declined and witnessed a regress when the technical efficiency change component decreased. For 

improving the performance of state-owned plants, the policy makers and energy analysts need to 

be well-informed about the current status and condition of power plants. For this purpose, the study 

has suggested a few recommendations for policy makers to improve the performance of thermal 

power plants in the country.  
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जैसी िवकासशील अथ$Eयव+था कU ज़KरतF को परूा करने मH असमथ$ रही ह।ै ऊजा$ OेG कU इस िनराशाजनक ि+थित को सधुारने के िलए, नीित 

+तर पर उपाय लाग ूिकए गए। इन िनयामक और ढांचागत सधुारF के बावजदू भारतीय ऊजा$ OेG अपेिOत माGा मH िबजली का कुशलतापवू$क 

उZपादन करने मH असफल रहा। भारतीय ऊजा$ OेG मH, कोयला आधा\रत ताप संयंG (मखु +थान रखते ह> ]यFिक परेू दशे कU 86% उ^मीय 

सं+थािपत Oमता कोयला _विलत संयंGF पर िनभ$र ह।ै इस कारण से ये दशे के आिथ$क िवकास के िलए अZयंत महZवपणू$ ह>। अतः इन संयंGF कU 

काय$कुशलता और उZपादकता के अaययन कU आवbयकता ह ैिजससे यह पता लगाया जा सके िक आशा से कम उपलिcध ]यF हो रही ह।ै  

 

यह शोधकाय$ उन कारणF और (दश$न चालकF कU छान-बीन का सिव+तार (यास ह ैजो इन संयंGF कU Eयावहा\रक उपयोिगता को बढ़ाने मH मदद 

करते ह>। यह जांच उन कारकF पर कH िfत ह ैजो तकनीकU दOता और उZपादकता के सहायक ह>। माGाZमक िवgेषण कU शोध (णाली को अपनाते 
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(ितवेदनF का (काशन करता ह।ै  

 

हर अaयाय मH सामाuय िववरण से शvुआत करते हPए, ऊजा$ OेG मH +वतंGता के बाद आए िवकास पर नज़र डालकर, आकंड़F  का िव+तारपवू$क 

उwलेख और सािहZय सामxी कU िवषयगत समीOा कU गई ह।ै मyुय उzbेयF को aयान मH रखते हPए, +वािमZव, धारण शिI और (ांतF के आधार 

पर तकनीकU दOता को िवशषे Kप से दशा$या गया ह।ै संयंGF मH संसाधनF (इनपटु) कU कटौती के प\रOण के िलए +लैक िवgेषण भी िकया गया 

ह।ै तकनीकU दOता के िनधा$रकF और ताप संयंGF के मानद|डF का िवgेषण उनके काय$ िन^पादन पर आधा\रत ह।ैिभuन-िभuन (कार के संयंGF को 



 

}िेणयF मH बांटकर उनकU उZपादकता को संयंG-+तर और (ांतF के िहसाब से आकँा गया ह।ै इसके साथ ही उZपादकता को (भािवत करने वाले 

कारकF का मwूयांकन भी िकया गया ह।ै  

 

इस शोधकाय$ के िलए गैर (ाचिलक तकनीक का उपयोग िकया गया ह ैिजसमH डाटा डेवलपमHट अनालसीिसस (डी ई ए) तकनीक, माwमकिव+ट 
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एक �ांित लेकर आया था इसिलए आकँड़F को  2005-06 से लेकर 2014-15 तक के वष� से िलया गया ह।ै 2014-15 के बाद के 

आकँड़े उपलcध नह� ह>।  

 

िन^कष$ यह माना जा सकता ह ैिक रा_य +वािमZव वाले सरकारी संयंGF कU उZपादकता कम थी और गैरसरकारी िनजी संयंG �यादा काय$दO रह ेह>। 

कोयला आधा\रत ताप संयंGF मH ज़vरत से �यादा लोग रोज़गार पर ह> िजस से इन संयंGF कU काय$Oमता और उZपादकता मH बाधा आती ह।ै 

प\रणाम इस बात कU ओर संकेत करते ह> िक औसतन, तकनीकU दOता मH बदलाव लाने वाले घटकF मH कमी आनेपर कुल घटक उZपादकता मH 

िगरावट आई और उसका Oय हPआ। सरकारी संयंGF कU उZपादकता मH विृ� करने के िलए, नीित िनमा$ताओ ंऔर ऊजा$ िवgेषकF को संयंGF कU 

मौजदूा प\रि+थितयF के बारे मH अिधक जानकार और सचते रहना होगा। इस उzbेय के िलए, इस शोधकाय$ मH नीित िनमा$ताओ ंके िलए कुछ िवशषे 

सझुाव िदए गए ह> िजन से दशे के ताप संयंGF कU उZपादकता और दOता मH विृ� होगी।  
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