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Abstract
Electricity is one of the key elements in the production function of any manufacturing
units or even in agriculture sector. The economic growth, poverty eradication,
employment generation and income generation objectives of the government cannot
be realized without adequate access to electricity as it is key foundation ingredient in
the process of economic development. The optimum utilization of resources cannot be
possible without availability of electricity. In fact electricity is playing very crucial
role in the allocation of ideal resources, social welfare, employment generation,
capital formation and agriculture development. In fact, there is positive association
between increase in electricity supply for productive purposes and economic
development in terms of income and employment. It also increases revenue of the
government and significantly contributes in social welfare. The electricity generation
was one of the priorities of the government of India since the inception of planning.
The state governments are also continuously attempting to reduce the shortfall of
electricity and fill up the gap between demand and supply through various sources of
energy. Under this overall backdrop the present research paper attempted to study the
progress made by the Government of Maharashtra in the context of electricity since
1960-61. The entire paper is based on secondary data and attempted to analyze the
trends and patterns in electricity generation and consumption in Maharashtra. The
paper has been mainly divided into six parts, out of which part first deals with the
introduction and part second deals with methodology of the study. Third part
highlights the objects of the study and part fourth deals with discussion. Part fifth and
six of the present paper are deals with the major findings and concluding remark
respectively. The study finally arrived at conclusion that Maharashtra State has
achieved notable progress in the electricity generation and marching towards cent
percent short fall of electricity. The consumption pattern reveals that agricultural uses
of electricity have growing more rapidly than industrial and domestic uses.
I. Introduction
Electricity is crucial element in the process of economic development of any
nation. With the increase in agricultural, industrial and commercial activities the
demand for electricity also increases. The access of adequate electricity to the
industry, agriculture, household and commercial purposes is the key foundation of
income and employment generation and thereby improves the lives of the poor mass.
The availability of adequate electricity also resulted in overall socio-economic
development of the region. The process of converting economic inputs (viz. capital,
labour and various forms of other resources such as oil, coal) into the economic
outputs such as manufactured goods and services cannot be possible without
electricity. In fact, there is positive association between increase in electricity supply
for productive purposes and economic development in terms of income and
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employment. It also increases revenue of the government and significantly contributes
in social welfare. The electricity generation was one of the priorities of the
government of India since the inception of planning. The state governments are also
continuously attempting to reduce the shortfall of electricity and fill up the gap
between demand and supply through various sources of energy. The government of
Maharashtra has also taken keen efforts for increasing the electricity generation
capacity and still spending significant portion of budget on the basic key
infrastructure such as road, electricity, drinking water, health and education.
Under this overall backdrop, present study has attempted to study the growth
of consumption and electricity generation in Maharashtra, share of Maharashtra in
electricity generation and consumption in India, share of electricity taxes and duties in
total revenue receipts of Maharashtra, growth of installed electricity generation
capacity in Maharashtra, the changing pattern of electricity generation sources in
Maharashtra, the changes in sectoral per capita ultimate consumption of electricity
and the demand and supply gap of electricity in Maharashtra.
II. Methodology
The present research paper is entirely based on secondary data published in
government reports such as economic survey of Maharashtra 2017-18 and MSEB
annual reports. The statistical techniques such as percentile, proportion share and
compound annual growth rate were applied for data process purposes. The paper is
analytical in nature and it has considered period from 1960 to 2017.
III. Objectives of the Study
The major objectives of the present research paper are as below.
1. To study the growth of consumption and electricity generation in Maharashtra
2. To identify the share of Maharashtra in electricity generation and consumption
in India.
3. To analyze the share of electricity taxes and duties in total revenue receipts of
Maharashtra.
4. To study the growth of installed electricity generation capacity in
Maharashtra.
5. To study the changing pattern of electricity generation sources in Maharashtra
6. To study the changes in sectoral per capita ultimate consumption of electricity
in Maharashtra
7. To study the demand and supply gap of electricity in Maharashtra
IV. Discussion
1. Growth of Generation and Consumption of Electricity in Maharashtra
In order to reduce the regional disparities, achieve more inclusive growth,
poverty eradication, rapid industrial development, boosting agriculture production,
employment generation and sustainable development, Government of Maharashtra
has taken keen efforts to increase in total generation of electricity and increase in the
access to electricity especially in rural area. The state has taken various measures for
capacity addition, improving transmission and distribution network and energy
conservation which has resulted in improved supply position in the state. The table 1
and figure 1 indicates growth of generation and consumption of electricity in
Maharashtra during the period 1960-61 to 2016-17.
The following major observations can be drawn based on table 1 and figure 1.
1. The total electricity generation was just 3268 million Kwh in 1960-61 in
Maharashtra which has continuously and rapidly increased up to 115046 million
Kwh in 2016-17. It means that electricity generation has grown by 6.4 per cent per
annum during the reported period.
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Years
1960-61
1970-71
1980-81
1990-91
2000-01
2010-11
2016-17
CAGR

2. The consumption or demand of electricity among the different sectors of the State
economy reveals that electricity consumption by agriculture sector is growing more
rapidly than that of other sectors. It indicates improving potential of irrigation
facilities in the state. The demand of electricity by agriculture sector has grown by
14.1 per cent per annum whereas the demand of electricity by industrial sector has
grown by 5.2 per cent per annum during the study period. Likewise the demand of
electricity to domestic purpose has increased by 8.5 per cent per annum which also
indicates improved access to electricity to the people in Maharashtra. The demand
of electricity by commercial sector has grown by 6.70 per cent per annum and the
total consumption of electricity has grown by 6.7 per cent per annum.
3. It is interesting to note that the growth rate of electricity generation and electricity
consumption is almost close to each other which indicate close equilibrium
scenario between demand and supply of electricity in the state of Maharashtra.
4. The proportion analysis reveals that out of the total electricity generation nearly
68.13 per cent electricity was consumed by industrial sector alone in 1960-61
which reduced up to 31.20 per cent in 2016-17. It implies that proportion of other
sectors in total electricity consumption has improved significantly during the
reported period.
Table 1. Growth of Generation and Consumption of Electricity in Maharashtra
Million (Kwh)
Total
Consumption/ Demand
Generation
Industrial
Agriculture
Domestic
Commercial
Total
3268
1853
15
260
592
2720
(68.13)
(0.55)
(9.56)
(21.76)
(100)
7925
5312
356
732
1250
7650
(69.44)
(4.65)
(9.57)
(16.34)
(100)
17864
8130
1723
1779
2402
14034
(57.93)
(12.28)
(12.68)
(17.12)
(100)
36430
14706
6604
5065
3596
29971
(49.07)
(22.03)
(16.90)
(12.00)
(100)
61209
18363
9940
11172
7814
47289
(38.83)
(21.02)
(23.62)
(16.52)
(100)
83017
34416
16257
19546
17177
87396
(39.38)
(18.60)
(22.36)
(19.65)
(100)
115046
33833
28272
26874
19476
108455
(31.20)
(26.07)
(24.78)
(17.65)
(100)
6.4%
5.2%
14.1%
8.5%
6.70%
6.7%
Source: Directorate of economics and Statistics Economic Survey of Maharashtra
2017-18 pp.13
Note: Figures in bracket shows percentage to total consumption of electricity
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Figure 1 Growth of Generation and Consumption of Electricity
in Maharashtra
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5. It is also shocking to note that only 0.55 per cent of the total electricity
consumption was consumed by agriculture sector in 1960-61 which has
significantly improved up to 26.07 per cent in 2016-17.
6. The non-productive use of electricity is generally considered as domestic uses of
electricity which cannot significantly contribute in income and employment
generation. It has been clear from the data that the domestic use of electricity was
just 9.56 per cent of the total electricity consumption of 1960-61 which has
increased up to 24.78 per cent in 2016-17. It implies that domestic uses of
electricity has significantly gone up in Maharashtra and also indicates increase in
access of electricity to the deprived segment of the society from the mainstream of
electrification.
7. The demand of electricity for commercial purpose was 592 million Kwh in 196061 which increased up to 19476 million Kwh in 2016-17. It means that commercial
activities which are based on electricity are increased in Maharashtra during the
study period.
In short overall electricity generation (supply) and demand of electricity
(consumption) has increased significantly in the Maharashtra. The rate of electricity
generation and the rate of electricity consumption is almost same during the reported
period.
2. Share of Maharashtra in Electricity Generation and Consumption in India.
The table 2 represents the proportion share of Maharashtra in total electricity
generation capacity and consumption in India during the year 2015-16. It has been
evidence from the table 2 that total 1167584 million Kwh electricity generated in
India in the year 2015-16, out of which 9.7 per cent i.e 113787 million Kwh
electricity was generated in Maharashtra. Likewise, the total 833364 million Kwh
electricity was consumed in India out of which 14.0 per cent i.e 116743 million Kwh
electricity was consumed by Maharashtra state in 2015-16.
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Table 2 Proportion Share of Maharashtra in Electricity Generation and
Consumption in 2015-16
Particulars
Unit
Maharashtra India
Comparison with
India (Percentage)
Total Generation
Million (Kwh) 113787
1167584 9.7
Total Consumption
Million (Kwh) 116743
833364 14.0
Industrial
Million (Kwh) 40231
285696 14.1
Consumption
Percentage of
Per cent
34.5
34.3
---Industrial
Consumption to
Total Consumption
Source: Directorate of economics and Statistics Economic Survey of Maharashtra
2017-18 pp.16
Similarly, total 285696 million Kwh electricity were consumed by the
industrial sector in India out of which 40231 million Kwh (14.1 per cent) was
consumed in Maharashtra. The proportion of industrial consumption of electricity to
the total consumption of electricity is 34.5 per cent in Maharashtra and it is 34.3 per
cent in India. It means that proportion share of electricity consumption by the
industrial sector is equal to national average in Maharashtra.
3. Share of Electricity Taxes and Duties in Total Revenue Receipts of
Maharashtra.
It is matter of debate that whether government should impose taxes and duties
on electricity or not. The excess utilization of electricity for non economic activities
are controlled through the weapons of taxation. Hence it has been attempted to study
the proportion of share of electricity taxes and duties in total revenue receipts of
Maharashtra since 2011-12 to 2017-18. It has been depicted in table 3. It has been
clear from the data that that 121286 crore was the total revenue of the Maharashtra
Government in 2011-12, out of which 4831 crore (i.e 3.98 per cent of the total
revenue receipts) was derived from the electricity.
Table 3. Total Revenue and Revenue from Taxes & Duties on Electricity in
Maharashtra
( Rs. In crore)
Revenue from Taxes
Total Revenue Percentage of
and Duties on
Receipts
Taxes and Duties
Electricity
on Electricity in
Total Revenue
2011-12
4831
121286
3.98
2012-13
5896
142947
4.12
2013-14
6084
149822
4.06
2014-15
4350
165415
2.63
2015-16
8506
185036
4.60
2016-17
7913
220012
3.60
2017-18
8228
243738
3.38
CAGR
9.3%
12.3%
Source: Finance Department Government of Maharashtra
The total revenue of the state has increased more rapidly than that of
proportion of electricity taxes. The revenue from taxes and duties on electricity has
increased by 9.3 per cent per annum during the period 2011-12 to 2017-18 and total
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revenue receipts was increased by 12.3 per cent per annum during the same period.
The maximum share of electricity taxes in total revenue was 4.60 per cent recorded in
the year 2015-16
16 and on the contrary it was minimum of 2.63 per cent found in the
year 2014-15.
15. It means that proportion of electricity taxes in total revenue is varies
between 2.63 per cent to 4.60 per cent during the period under consideration.
4. Growth of Installed Electricity Generation Capacity in Maharashtra
The total installed capacity as on 31st march
arch 2017 in the Sate was 35166
million Kwh of which share of public sector was 39.29 per cent, private sector was
54.4 per cent( of which 33 per cent non-renewable
non renewable and 21.4 per cent renewable) and
Public Private Partnership (PPP) (Ratnagiri Gas Power Project Ltd.) was 6.31
6.3 per
st
cent. The installed capacity of generating electricity in the State as on 31 march 2016
was highest in India.. The installed capacity has increased by 7.9 per cent during the
2016-17. It has been further seen
seen from the table 4 that installed capacity of public
sector has increased by 6.5 per cent per annum during the
the period 2012-13
2012
to 2016-17
whereas, the private installed capacity has increased by 12.6 per cent per annum. The
total installed capacity of electricity
electricity generation has grown by 11.6 per cent per annum
during the period 2012-13
2012
to 2016-17.
Table 4 Installed Capacity by Public and Private Sector in Maharashtra
Million (Kwh)
Years
Public
Private
Public
Total
Private
Partnership
2012-13
10737(47.40) 11916(52.60)
-22653(100)
2013-14
11367(41.58) 15969(58.42)
--27336(100)
2014-15
11417(36.49) 17654(56.42)
2220(7.90)
(7.90)
31291(100)
2015-16
11657(35.75) 18727(57.44)
2220(6.81)
(6.81)
32604(100)
2016-17
13817(39.29) 19129(54.40)
2220(6.31)
(6.31)
35166(100)
CAGR
6.5%
12.6%
0.0%
11.6%
Source: Directorate of economics and Statistics,
Statistics Economic Survey of Maharashtra
2017-18 pp.178
Note:: Figures in bracket shows percentage to total installed capacity
Figure 2 Installed Capacity by Public and Private Sector in
Maharashtra
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The proportion analysis reveals that share of private sector in total installed capacity
of electricity generation is more than fifty percent during the period under
consideration. It means that private sector is playing crucial role in electricity
generation in the State. The proportion of public private partnership in total installed
capacity is varies between 6.31 per cent to 7.90 per cent. The source wise installed
capacity has been shown in table 5.
5. Changing Pattern of Electricity Generation Sources in Maharashtra
The table 5 indicates the source wise installed capacity of electricity
generation in Maharashtra. It has been clear from the data that around 58.92 per cent
of the total installed capacity was thermal energy projects in 2014-15. This proportion
has slightly reduced in 2015-16 and increased in 2016-17 up to 61.13 per cent which
means that major source of electricity generation is thermal energy in Maharashtra
and it has been grown by 5.3 per cent per annum.
Table 5 Source wise Installed Capacity
Figure in Million Kwh
Source
2014-15
2015-16
2016-17 Percentage
CAGR
change in
2016-17 over
2015-16
Thermal
18436
19066
21496
12.7
5.3%
(58.92)
(58.48)
(61.13)
Renewable
6717
7400
7532
1.8
3.9%
(21.47)
(22.70)
(21.41)
Hydro
3066
3066
3066
0.00
0.0%
(9.80)
(9.40)
(8.72)
Natural Gas
3072
3072
3072
0.00
0.0%
(9.82)
(9.42)
(8.74)
Total Installed
31291
32604
35166
7.9
4.0%
Capacity in State
(100)
(100)
(100)
Source: MAHAGENCO, Tata Power, Reliance Infrastructure, MEDA, Water
Resource Department, GoM, Central Electricity Authority, GoI
Note: Figures in bracket shows percentage to total consumption of electricity
The renewable energy share in total installed capacity was 21.47 per cent in
2014-15 which increased up to 22.70 per cent in 2015-16 and 21.41 per cent in 201617. It has grown by 3.9 per cent per annum during the period 2014-15 to 2016-17.The
proportion of hydro energy is 9.80 per cent in 2014-15, 9.40 per cent in 2015-16 and
8.72 per cent in 2016-17. It has constant during the reported period. The energy from
natural Gas is also constant during the period 2014-15 to 2016-17.
6. Per Capita Ultimate Consumption of Electricity
The per capita ultimate consumption of electricity of India and Maharashtra
has been shown in table 6. It has been clear from the data that per capita all sector
consumption of electricity in 2015-16 was 683.6 units per year in India whereas it is
965.2 units per year in Maharashtra indicating sharp better position of electricity
availability in Maharashtra compare to national average. In 2016-17 per capita
electricity consumption by all sectors was 712.0 units per year in India whereas it was
907.0 units per year in Maharashtra. It also indicates sharp improved access of
electricity in the State.
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Table 6. Per Capita Ultimate Consumption of Electricity
(Units per year)
2015-16
2016-17
India
Maharashtra
India
Maharashtra
Industrial
226.2
286.4
233.6
282.3
Agriculture
137.1
237.6
151.3
236.0
Domestic
189.1
233.7
203.1
224.8
Commercial
68.1
116.1
69.9
111.9
All Sectors
683.6
965.2
712.0
907.0
Source: Central Electricity Authority GOI, Economic Survey of Maharashtra 2017-18
pp.180
The per capita consumption of electricity by the industrial sector in 2015-16
was 226.2units per year in India and 286.4 units per year in Maharashtra; it also
indicates better position of electricity consumption by industrial sector of
Maharashtra. The same scenario has been also observed in 2016-17. The per capita
consumption of electricity by the agriculture sector, domestic sector and commercial
sector was seen well off than that of India per capita consumption in both the years.
7. Supply and Shortfall of Electricity at Average Peak Demand
Sectors

The irregularity in electricity and power shortage was the matter of great
concern during the last decade in Maharashtra. Especially, power shortage was often
experienced by the rural mass and farmers. However, recent efforts of the government
and improved installed capacity have reduced the gap between demand and supply of
electricity. However, still rural area and especially farmers are more frequently facing
the issue of power cut or shortage or low voltage. Although data reveals that there is
very short gap between peak demand and supply of electricity. The table 7 and figure
3 indicates the peak demand of electricity, supply of electricity and shortfall (gap
between demand and supply). It has been seen from the table that 14406 million Kwh
was the peak demand of electricity in 2013-14 out of which 13830 million Kwh was
supplied and 576 million Kwh was the shortfall which is almost 4 per cent of the total
demand. The 15812 million Kwh was the peak demand of electricity in 2014-15 out
of which 15392 million Kwh supplied and remaining 420 million Kwh was shortfall
which is almost 2.66 per cent of the total demand.
Table 7 Supply and Shortfall of Electricity at Average Peak Demand
Figure in Million Kwh.
Years

Average Peak
Demand
2013-14
14406
2014-15
15812
2015-16
15948
2016-17
16903
2017-18
17121
Source: MAHADISCOM
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Figure 3 Supply and Shortfall of Electricity At Average Peak
Demand
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The 2015-16
16 onward the gap between peak demand and supply of electricity has
significantly reduced which indicates adequacy of electricity in the state of
Maharashtra.
V. Findings
The major findings of the study are as below.
1. Total electricity generation has increased by 6.4 per cent per annum during the
period 1960-61
61 to 2016-17.
2016
Whereas the total consumption of electricity has
been increased by 6.7 per cent per annum during the same period which
indicates close equilibrium scenario
scenario between demand and supply of electricity
in Maharashtra. The growth rate of agriculture demand for electricity is 14.1
per cent during the 1960-61
1960
to 2016-17
17 which indicates increasing access to
electricity by the farmers.
2. Maharashtra is contributing
contributing 9.7 per cent in total electricity generation of India
and consumes 14 per cent of the total electricity consumption of India in 201516. The proportion of industrial consumption was 34.5 per cent of the total
consumption of electricity of the Maharashtra,
Maharashtra, whereas, it was 34.3 per cent in
India in the year 2015-16.
2015
3. The maximum share of electricity taxes in total revenue was 4.60 per cent
recorded in the year 2015-16
2015 16 and on the contrary it was minimum of 2.63 per
cent found in the year 2014-15.
2014
It means that proportion of electricity taxes in
total revenue is varies between 2.63 per cent to 4.60 per cent during the period
under consideration.
4. Share of private sector in total installed capacity of electricity generation is
more than fifty percent during the
t period 2012-13
13 to 2016-17.
2016
It means that
private sector is playing crucial role in electricity generation in the State. The
proportion of public private partnership in total installed capacity is varies
between 6.31 per cent to 7.90 per cent.
5. Around 58.92
.92 per cent of the total installed capacity was thermal energy
projects in 2014-15.
2014 15. This proportion has slightly reduced in 2015-16
2015
and
increased in 2016-17
2016 17 up to 61.13 per cent which means that major source of
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electricity generation is thermal energy in Maharashtra and it has been grown
by 5.3 per cent per annum.
6. The per capita consumption of electricity by the industrial sector, agriculture
sector, domestic sector and commercial sector was seen well off than that of
India per capita consumption in 2015-16 and 2016-17.
7. The 14406 million Kwh was the peak demand of electricity in 2013-14 out of
which 13830 million Kwh was supplied and 576 million Kwh was the shortfall
which is almost 4 per cent of the total demand. The 15812 million Kwh was
the peak demand of electricity in 2014-15 out of which 15392 million Kwh
supplied and remaining 420 million Kwh was shortfall which is almost 2.66
per cent of the total demand. The 2015-16 onward the gap between peak
demand and supply of electricity has significantly reduced which indicates
adequacy of electricity in the state of Maharashtra.
VI. Concluding Remark
The overall analysis reveals the fact that Maharashtra state has taken keen
efforts for the fulfillment of the need of electricity during the last sixty years due to
which the gap between demand and supply of electricity has reduced significantly.
The state has marching towards excess electricity generation which is one of the good
sign of the self reliance in the context of electricity. However, still the proportion of
green energy sources such as wind and solar energy in total electricity generation is
very meager which matter of concern to the government. Likewise, the supply price
of electricity is also one of the emerging issues in the field of electricity which should
be addressed properly. The issue of irregularity in the electricity supply especially to
the agriculture sector is also one of the major issues. Apart from these few issues the
progress made by the state in the electricity generation capacity and supply of
electricity is outstanding during the study period.
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