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Abstract: Energy play important role as well as economically and socially. Punjab energy need largely depend 

upon fossil fuels. The number of electricity consumer has rising very sharply but the structure was not changing 

much. Demand of Industrial and Agriculture are not meet only by public sector alone so private sector must 

involve. The main objective of the study is to analysis the growth and structure changes in energy. Secondary 

data has been used in this study. Data is collected from Statistical Abstract of Punjab, Electricity Statistics of 

Punjab, Central Ministry of power, Central Electricity Authority (CEA) etc. Percentage has been used to 

present the data analysis.  The suggestions are government should established new hydro, nuclear and 

renewable energy sources. 
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I. INTRODUCTION 
Energy is one of the vital inputs for raising production and running other activities across all main 

sector of the economy- agriculture industry, mining, transport, commercial, domestic etc. Both the demand of 

energy and economic development of the country region are positively correlated to each other (Singh and Gill 

2015). Per capita consumption of energy, particularly of electricity has been used as a measure of economic 

development (Bhargava 2014). In India energy demand have increased over the years due to many factors like 

rising income, use of technology, education etc. India has already become the 4
th

 largest consumer of energy 

(after USA, China, Russia) in the world though not gifted with abundant energy resources. (GOI, 2013)World 

energy consumption is expected to grow by 55% between 2005 and 2030, with electricity use doubling and coal 

consumption increasing by 73%. Three-fourths of this increase in energy consumption is projected in 

developing countries, and nearly half from China and India. (Khanna and Rao 2009). India’s rising needs could 

not be fulfilled by utilizing available domestic energy resources such as coal, oil, hydro, uranium and other 

renewal resources. These domestic sources must be augmented by import from the other countries And this 

heavy reliance upon imported energy inputs not only raise the cost of final output but also put more stress on the 

scare foreign exchange and in turn, impinges upon India energy security adversely in long run (Singh and Gill 

2015). The energy is mainly two type’s i.e. commercial energy and non- commercial energy. Commercial 

energy includes like nuclear, thermal, hydro, coal and natural gas and non-commercial includes firewood, 

vegetables waste, cow dung etc. 

Among all forms of energy, electricity is the most versatile and its unique feature lies in the ease of 

transmission and its high efficiency of conversation for utilization.Electricity, the man made source of energy, 

help directly by running consumer durables the services of which satisfy human wants and by running machines 

that help either directly or indirectly to produce consumer goods. The demand for electricity is basically a 

derived demand, derived demand from goods and services, which are directly consumed by human being and 

produced with its help.( Bhargava, Singh and Gupta 2009) Electricity is the good in which generation and the 

consumption are simultaneously done but cannot be stored economically. Electricity has extremely versatile 

nature. It is proved that energy requirements are increased day by day but sources of energy are not increased in 

the same way as demand increases. In modern times, demand forelectricity is increased more rapidly as compare 

to another form of energy because it is the main source of mechanical power. Electricity is the clean energy 

source compared to other source of energy (Mathur, J.K, and Mathur, D.2005). There are many methods to 

produce the electricity like wind energy, solar energy, thermal energy etc. It has been observed that despite of 

large hydro-generation capacity, most of electricity generation is from thermal origin- which is a great hazard to 

our environment. In this context, the work is an attempt to analyse the growth of energy sector in Punjab with 

respect to installed capacity, energy generation and sale of electricity. 

Significance of the study 

Energy plays very important role economically. The demand of electricity is rising rapidly in the entire 

world. The purpose of the study is to provide the much information regarding the growth of the energy which is 

collected through the secondary data.The study gives equal benefit who wishes to carry out a similar study in 

his/her establishment. 

Objective of the study 

1. To analyze the growth and structure change in energy sector. 

2. To suggest strategic public policy changes for improvement electricity sector in Punjab. 
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II. DATA SOURCE AND METHODOLOGY 
Main source of data are Statistical Abstract of Punjab, Electricity Statistics of Punjab, Central Ministry of 

power, Central Electricity Authority (CEA) etc. Percentage has been used to present the data analysis. 

 

III. REVIEW OF LITERATURE 
Abrahim (2003) has studied India’s reform process. The author concluded that instead impressive 

growth of electricity industry, the quality of supply is poor. There are various shortcomings in the power sector 

have made it a big failure and caused consumer dis satisfaction. The author also outlines the international 

experience so that some lessons can be learnt by the reforming states in India.  

Jain, V.(2004) examined thatreform in Punjab is mainly guide by the World Bank from which the 

Punjab government is aspiring to taken a loan of Rs. Five thousand crore. This study concluded that there are 

many weakness of the board are due to its internal reforms are required despite of privatization. 

Abhyankar (2005) examined theprogress of the power sector reform in the Madhya Pradesh. Madhya 

Pradesh is the largest and the poorest states of India. After the disintegration of the State Electricity Board into 

five companies the condition was not better than before. Tariff burden on the poor has increased very much and 

transmission losses have also increased. This study suggested that professionalization of the management of this 

sector which increase transparency and encourage public participation in reform process. 

Ghosh, S. (2005) in his article “Demand Forecasting and Draft National Plan” described the merits and 

demerits of commonly used forecasting technique. This study examined that a ting that curse in Indian power 

sector is that electricity demand has seldom been scientifically estimated it was due to unreliable data, poor 

management and inappropriate technique for the forecasting. This study also explained that in long run should 

be updated after incorporating factual information.  

Mathur J. and Mathur D. (2005) in his article “Dark home and smoke hearths: Rural electricity and 

women” explain the impact of rural electricity on the women life. The study examined that rural electrification 

from the social development perspective and also describe that the benefit of the rural electricity i.e. which do 

not only decrease burden on women, also improve health. The study concluded that rural electricity changes the 

life of the rural women. Electricity is the cleanest energy and optimal energy source available in India. 

Electricity has an overall positive impact on environment because it decreases the forest degradation. 

Mukherjee (2008) in this study examined that the efficiency in the use of electricity should be 

measured by taking into account all indicators which influence the demand for electricity rather than taking into 

account all indicator which influence the demand for electricity rather than taking into only intensity of 

electricity use. This study concluded that even after many years of the introduction of power sector reforms, the 

outcome has not been very satisfactory for almost all the state. This study suggested that to reconsider the 

quality and efficiency in electricity use for the state with proper estimation procedure and then design an 

accurate energy planning for the betterment of infrastructure development of our country. 

Varinder Singh (2009) in this article “A solution to Punjab Power Crises”explained the workable 

solution to the Punjab power crises is possible through energy conservation and the execution of power 

generation project in the public sector of the global melt down has affected the private investor badly.  The 

present plan to add 9480 MW generation capacity in Punjab constitute 6450 MW power through coal based 

thermal plants exclusively in the private sector . This study examined that government plans to buy 200 MW 

installed capacity through competitive building process at the national level and execute the 500 MW extension 

projects each at Bhatinda and LehraMohabbat department.  

Nisha Bhargava (2014) in his book “Some Dimensions of Electricity Economics: Important aspect of 

the Punjab region” identify that Punjab power sector which was experienced a remarkable growth till 1980 but 

after that many problems faced by the power sector.. Many reforms were introduced to remove these crises, 

even PSEB was bifurcating into two parts but the condition was not improved. The author suggested that despite 

of ownership issue, more stress should be given on generating capacity, solar power generation should be 

encourage, improving efficiency of power system and decrease the political interference in the power sector. 

S. Singh and Gill, S. S.  (2015) described that Punjab rising energy needs largely depend upon fossil 

fuel. This study analysis that number of electric consumer had increased very sharply but the structure of 

electric consumers did not change very much. The author found that increase demand of energy in Punjab’s 

agriculture and industrial sector cannot be met by public sector alone so private sector must involve in the 

generating and distribution of the energy sources. The author suggested that government should establish new 

hydro, nuclear and renewal energy resources. This study also suggested many policy implications like mini- 

hydroelectricity plants in the state must be reenergized, both state and central government should allocate 

sufficient funds to develop renewal energy resources, there should be transparency in Punjab State Electricity 

Regulation Authority and renewal energy resource was developed. 

The review of literature is indicative of the fact a vast literature exist on power sector reform and 

demand and supply of energy and little work is done on growth of energy. Growth and structure change in 

energy sector is unexplored area so; this study is an attempt to fill this gap. 
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Growth and structure change in Punjab energy sector  

In Punjab, overall installed capacity of electricity from all sources rose from 2510 MW in 1984-85 to 

9142 MW in 2014-15. In Punjab no new hydropower power project was constructed since 1990 due to that the 

share of hydropower in total installed is decrease from 57.93percent in 1984-85 to 25.26 in 20014-15. The 

renewable energy resources started under the aegis of PEDA corned 6.38 percent of state installed power 

capacity. In Punjab almost all installed electric power is under the control of public sector. Entry of private 

thermal plants in Punjab power sector is of recent beginning as nearly 3200 MW power capacity has been added 

in the last two years (2011-12). 
Table1: Installed Capacity of Electricity 

Hydro* Thermal Sub-total

1984-85 1454 871 2325 185 0 2510

% 57.93 34.70 92.63 7.37 0.00 100.00

1989-90 1770 1280 3050 533 0 3583

% 49.40 35.72 85.12 14.88 0.00 100.00

2000-01 2314 2130 4444 1233 6 5683

% 40.72 37.48 78.20 21.70 0.11 100.00

2007-08 2258 2370 4628 1918 63 6609

% 34.17 35.86 70.03 29.02 0.95 100.00

2011-12 2163 2620 4783 1933 202 6918

% 31.27 37.87 69.14 27.94 2.92 100.00

2012-13 2110 2620 4730 2507 469 7706

% 27.38 34.00 61.38 32.53 6.09 100.00

2013-14 2309 2630 4939 3071 297 8307

% 27.80 31.66 59.46 36.97 3.58 100.00

2014-15 2309 2640 4949 3610 583 9142

% 25.26 28.88 54.13 39.49 6.38 100.00

Year 

Own Sources

Central Sources** PEDA Total MW)

Source: Electricity Statistics of Punjab, India (various years) 

Electricity generated available in Punjab by sources 

Further generally electricity generated by state own plants and through  central plant arises from 7537 million 

Kwh in 1984-85 to 15025 million kwh in 1989-90, 27120.56 million kwh , 2013-14  is 44966.74 million Kwh 

and 2014-15 is 40954.45 million kwh. The share of electricity generated by the hydro project is decreases from 

60.49 percent in 1984-88 to 20.18 percent in 2014-15 and state owned thermal plant increase from 38.99 percent 

in 1984-85 to 53.31 percent in 2000-01 but decline to 40.52 percent in 2007-08 and 28.55 percent in 2014-15. It 

is important to note that, during 2014-15, out of total electricity generation available in the state 28.55 percent 

share was contributed by state's own thermal plants, 20.18 percent by own hydro units (including share from 

BBMB), another 52.16 percent came by net imports from other states (including share of central sector), and 

1.74 percent from the co-generation plants (PEDA/captive). It revealed that Punjab's own power plants 

contributed nearly three-fifths of state's electricity needs (48.73 percent) in 2014-15, and the rest of energy 

needs were fulfilled by purchasing electricity from outside resources. It shows that Punjab consistently faces an 

acute shortage of electricity supply as compare to electricity demand. 

Table2: Electricity Generated Available in Punjab by Sources 

Hydro* Thermal Sub-total

1984-85 4558.8 2938.27 7497.07 380.04 0 340.59 7536.52

% 60.49 38.99 99.48 5.04 0.00 4.52 100.00

1989-90 6761.63 6514.14 13275.77 2,324.86 0 575.5 15025.13

% 45.00 43.35 88.36 15.47 0.00 3.83 100.00

2000-01 7019.85 14457.21 21477.06 6861.98 30.2 1248.68 27120.56

% 25.88 53.31 79.19 25.30 0.11 4.60 100.00

2007-08 8911.93 16456.7 25368.63 16569.65 233.33 1556 40615.61

% 21.94 40.52 62.46 40.80 0.57 3.83 100.00

2011-12 9806.3 19068.23 28874.53 15501.46 442.75 1665.58 43153.16

% 22.72 44.19 66.91 35.92 1.03 3.86 100.00

2012-13 8091.09 18013.29 26104.38 19088.81 555.06 1560.03 44188.22

% 18.31 40.76 59.08 43.20 1.26 3.53 100.00

2013-14 8668.23 16306.27 24974.5 20785.71 649.15 1442.62 44966.74

% 19.28 36.26 55.54 46.22 1.44 3.21 100.00

2014-15 8264.92 11691.99 19956.91 21361.23 714.56 1078.25 40954.45

% 20.18 28.55 48.73 52.16 1.74 2.63 100.00

Total MW)Year 

Own Sources

Central Sources** PEDA Auxiliary consumption

 
Source: Electricity Statistics of Punjab, India (various years) 
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Sale of Electricity in Punjab 

 In Punjab agriculture consumers did not pay any price for the electricity consumption since 1997. 

Further 28.29 percent of total electricity was consumed by industrial consumer in 2014-15, whereas there share 

was 30.64 percent in 1984-85. Domestic consumers consume 22.46 percent of electricity (11137.84 million 

Kwh) in 2014-15 and their share steep up from 8.68 percent in 1984-85. Public lighting and bulk supply 

cornered 5.38 percent share (406 million kWh) in 1984-85 compared to just 2.01percent (985.25 million Kwh) 

in 2014-15. Further, amount of electricity sold to other states varied in the range of 3.19 percent to 3.28 percent 

during the period of study. In 2001-02 the share of unaccounted electricity is increases to 25.9 percent and in 

2014-15 it is 14.7 percent. Amount of electricity sold to other state in the range of 2.93 to 5.93 percent during 

the period of study. Surprisingly, the share of unaccounted category is ranges between 16.53 to 25.92 percent. 

Table3: Sale of Electricity In Punjab 

1984-85 654.03 134.2 2309.03 405.46 2358.99 240.62 0 1434.19 7536.52

% 8.68 1.78 30.64 5.38 31.30 3.19 0.00 19.03 100.00

1989-90 1356 268.95 3923.65 505.38 5186.43 787.7 104.22 2892.8 15025.13

% 9.02 1.79 26.11 3.36 34.52 5.24 0.69 19.25 100.00

2000-01 4224.09 911.42 8047.14 467.58 5534.35 795.44 110.78 7029.76 27120.56

% 15.58 3.36 29.67 1.72 20.41 2.93 0.41 25.92 100.00

2007-08 6348.8 1826.65 10864.73 743.02 10022.2 1576.43 287.06 8946.62 40615.51

% 15.63 4.50 26.75 1.83 24.68 3.88 0.71 22.03 100.00

2011-12 8635.93 2591.74 11497.4 832.38 10248.63 1871.55 290.58 7184.95 43153.16

% 20.01 6.01 26.64 1.93 23.75 4.34 0.67 16.65 100.00

2012-13 9284.9 2688.84 12119.42 869.84 10779.03 1613.18 325.85 7480.34 45161.4

% 20.56 5.95 26.84 1.93 23.87 3.57 0.72 16.56 100.00

2013-14 10344.15 2941.14 12348.05 925.71 10223.57 2122.56 298.66 7619.96 46823.8

% 22.09 6.28 26.37 1.98 21.83 4.53 0.64 16.27 100.00

2014-15 11137.84 3146.34 13844.63 985.25 10641.4 1605.35 343.85 7237.43 48942.09

% 22.76 6.43 28.29 2.01 21.74 3.28 0.70 14.79 100.00

Year Theft  Detected Unaccounted TotalDomestic Commercial Industrial Public lighting and Bulk Supply Agriculture Export to Other States

 
Source: Electricity Statistics of Punjab, India (various years) 

The PSPCL has taken many positive steps, these are as following: 

First, many measures have been taken to reduced theft of poor by introducing electronic meter. 

Secondly, new technology likes remote control of transformers, remote meter reading and HVDS system for the 

AP/Industries introducing. Thirdly, free electricity consumption of up to 200 units per month to the SC and BPL 

consumers has been allowed for connected load up to 1 kW since 12 October 2006. Forth, 4.76 lakh new 

electricity connections were released in the state during 2007-08. 

 

IV. CONCLUSION 
Energy is important for increasing production and increase in all other activities of the sector. In 

nutshell the number of electric consumer had increased very sharply but the structure of electric consumers did 

not change very muchPunjab installed capacity of electricity increases but the share of hydro power is decreases 

because no new hydropower project is established since 1990. Punjab own power plants contribute 48.73 

percent and reset is imported from centre. In Punjab amount of electricity sold to state is less than 5.93 percent 

but surprisingly the share of unaccounted category is range between 16.53 to 25.92 percent. The PSPCL have 

taken many steps to raise the quality of power like free electricity to SC/ST, decrease theft of power by 

electronic meter etc. The suggestionare government should establish new hydro, nuclear and renewal energy 

resources, mini hydro plant is established, increase in transparency in working of PSEB, solar power generation 

should be encourage etc. 

Main Limitations of the Study 

The relevant data and information for the study have been collected from the secondary sources. 

Hence, the study carries all the limitations, inherent with the secondary data and information. This study has 

utilised the information available from the documents of the erstwhile Electricity Statistics of Punjab, Punjab 

State Electricity Board as well as Punjab State Electricity Regulatory Commission and the other official reports. 

Attempts were also made to refine the available information and to bridge the informational gaps. The major 

limitation of the study is that area of energy is very wide but this study covers limited area. Therefore, the study 

was constrained by these limitations. 

Directions for future researcher 

The study will become a source of information for future researcher in collecting the data and 

information of energy and for policy makers.The study depicts the growth of energy sector of Punjab and study 
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is based on secondary data. The study is focused on installed capacity, electricity generation and sale of 

electricity only. This study limited in nature and in future the researcher should increase the area of research. 

Implications of the study 

From the above discussion, it is clear that Punjab increasing energy mostly depend upon fossil fuels 

and rising energy demand of Punjab  agriculture and industrial sector cannot be meet only through the public 

sector so private sector must be involve in generation and distribution of energy source. The state must put more 

significance on new hydro, nuclear and renewable energy source. Punjab should discuss with its neighbouring 

states to establish more hydro projects. For addressing these subjects, the following policy measures are 

suggested: 

 Mini hydroelectricity plants in the state must be restarted with this the efficiency can be increased. 

There is serious need to develop new and more energy efficient environment friendly technologies. 

 There is increase in the transparency of working of Punjab State Electricity Regulation authority and it 

must involve the entire stakeholder. 

 PSPCL has a play important role in the development of the state. The fact that financial weak board can 

neither generate sufficient internal resource not attract necessary finance to sustain the power 

improvement must be given due to recognition. There is needed to take steps to develop the financial 

performance of board. 

 For increasing renewable energy resources both centre and state government should allocate sufficient 

funds to improvement in renewable power resource in the state. Punjab policy decision to exploit solar 

energy by propagating solar roof. Roof to PV system across the rural and urban areas must be 

encourage for economic sustainability at least 50 percent cost machinery and equipment of solar power 

must be subsidized by the state. 

 It may be revealed that giving free power to farmers is not a rational policy decision. There are many 

effective ways of giving relief to the need famers like subsidising other inputs, giving concessions on 

timely payment of bills or by providing efficient pump sets to the farmers. The cost of pump set can be 

recovered through the electricity bills in instalments. Direct subsidies are better than the open subsides. 

All irrigation pump set should metered and tariff should be rationally. It is widely recognised fact that 

green revolution is already Past its prime in Punjab and second revolution is on the cards, which should 

emphasis on diversifying of crop and economising the use of power as well as of water. 
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