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ABSTRACT
In present paper we propose that the nature of economical development of any

economy can be interpreted by studying its growth and developmental activities. In the
present phase of transition towards sustainable development, GDP cannot be the only
parameter for accessing economical development of any country. EC (Energy Consumption)
is also equally important parameter.

India is one of the world’s largest developing countries; it has seen half a century of
almost steady economical development after independence. Drastic economic infrastructural
changes  has taken place especially in last two decades India has become one of the fastest
growing countries.

We analyze energy-use patterns in the agriculture, residential, Industrial and
transportation sectors of the Indian economy, concentrating on changes in energy
consumption, sectoral activity, and sectoral structure. In most Sectors, energy intensity
has increased, even though the total energy to GDP ratio has decreased. Electricity is not
taken as separate sector but primary energy consumption has been incorporated for all over
analysis.

Key Words : Energy Consumption (EC), Gross Domestic Product (GDP),
Sectoral Activity and Structural Change, Total Petroleum Product (TPP).

INTRODUCTION
As the energy sector plays an important

role in the process of economic development,
it is relevant to study the overall infrastructure
of energy sector of India. To identify the
determinants of energy demand the several
issues have to be studied including the trends
of economic development, related energy
consumption levels in the various sectors, major
energy consuming activities in a particular
sector and other characteristics of energy
consumption.

The design and implementation of
effective energy policies for India however, will
require a solid understanding of past energy-
use trends and the identification of opportunities
for energy savings and improved efficiency
today. Towards this end, we have analyzed
energy-use data for sectors of the India
economy. The long time frame of the analysis
captures the long-term evolution of energy use
rather than short-term reactions to transient
economic conditions.

The purpose of this review is to
investigate the evolution of energy demand in* Author for correspondence
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India. It studies comparative energy efficiency
by making use of aggregate indicators such as
the ratio of primary energy use to gross
domestic product (GDP). The use of energy-
to GDP ratio as efficiency indicators, however,
is theoretically and empirically problematic
since the energy-to GDP ratio is determined
not only by changes in the technical efficiency
of energy utilization, but also by changes in the
growth of energy-using activities relative to
GDP.

MATERIAL AND METHODS
In this study we follow a more

disaggregated approach. We examine the
evolution of energy use in each major end-use
sector and relate the changes that occurred to
the effects of three factors:

(1) Changes in the aggregate level of
energy-using activities in each sector.

(2) Changes in the structure or
composition of activities, and

(3) Changes in energy intensities or
energy use per unit of activity or output.

 Although intensity is not a strict measure
of technical efficiency, since intensity is
affected by the manner in which energy-using
equipment is used as well as by its technical
characteristics, we assume intensity indicators
are driven for the most part by efficiency
improvements.

The major energy intensive sectors in
India are Agriculture, Residential, Industry and
Transport.
Agriculture Sector

India is an agriculture-based country in
which over 65% of the economically developed
populations are engaged in agriculture. The
Indian economy is characterized largely as an
agrarian economy which is under going a
transition from agriculture to industrialization.
In agriculture, commercial energy is required
largely for two activities- mechanized land
preparation and mechanized lift irrigation-

although it is also required for harvesting,
threshing, drying and warming. As commercial
energy usually replaces human or animal
energy in India, it is not correct to correlate
direct commercial energy use with agriculture
productivity. Despite of these facts this sector
contributes about 2% of the total primary
energy use of India.

Residential Sector
The household sector is the largest

consumer of energy in India, accounting for
40-50% of the total energy consumption. The
bulk of the energy consumed by households
consists of traditional fuels such as firewood,
animal dung, and agricultural residues.
However, during the last two decades, the
supply of non-commercial fuels has not kept
pace with the increasing population. The
majority of the population in the rural areas and
small towns was able to meet most of its fuel
requirements free of cost in the past, given the
dominance in traditional forms in the fuel mix.
The heavy dependence on traditional fuels has
led to several health and ecological problems.
Apart from the scarcity and health hazards,
burning traditional fuels introduces large
quantities of CO2 into the atmosphere.
Although, CO2 is not formally classified as a
pollutant, it is a major contributor to global
warming and consequent climate changes in
the long run. Presently there is a growing
demand for modern household fuels such as
LPG, electricity and kerosene, mainly in urban
areas, is creating additional concerns. While
this has many benefits, it adds greatly to the
already heavy burden on scarce energy
resources.

The residential sector of the Indian
economy has been marked by steady increase
in the level of comfort and convenience, steady
increase in the energy demand per home is high
and increasing reliance on electricity.
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Industrial Sector
The industrial sector is a major energy-

consuming sector in India and uses about 50%
of the total commercial energy consumption of
the country In general, Indian industry is highly
energy intensive and its energy efficiency is
well below that of other industrialized coun-
tries. There is considerable scope for improve-
ment and energy analysis of this sector. The
strategies for improving energy efficiency in
this sector would be discussed in analysis. In
the figure it can be observed that, though the
energy consumption in industries is very high
but the growth of this curve is study. Hence
the industries are growing in India but the en-
ergy input is quite stable.
Industrial output growth in India has closely
traced the movement in the composite index
of infrastructure industry during 1980’s and
1990’s.This observed relationship between in-
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frastructure growth and industrial performance
has important implications for sustainable higher
output growth. The average growth and the
composite index of infrastructure industries in
1990’s was 6.5% and 6.3% respectively. The
corresponding growth rates during 1980 were
7.8% and 8.4% respectively4.

The decline in the overall growth of in-
frastructure sector in the 1990 from 8.4% to
6.3%4 was mainly from the decline in growth
of energy infrastructure - electricity, coal and
petroleum i.e. essentially the energy sub-
sectors.4

Transportation Sector
Transport has played a very important

role in the over all development of national
economy. The share of the transport sector in
total GDP was over 18% in 1992/93 (409.5
billion rupees at 1980/81 prices.) Energy con-
sumption in the transport sector increased at
the rate of 3.1% per year between 1970/71
and 1980/81 and 4.75% per year between 1980/
81 and 1992/93, mainly because of greater use
of private mode of transport, especially the two
wheelers, during the latter period.

The number of autos grew more rapidly
then disposable income and population. A rapid
rise in total transportation-sector energy use
has occurred due to the increasing number of
autos as well as the auto’s changing role. During
the period of analysis, cars became heavier and
more powerful. In India transportation activity
and energy use do not appear to be saturated
yet. This suggests that driving will increase for
all purposes. Therefore, an increase in gasoline
demand can be expected in India unless
measures are taken to alter transportation-
sector trends or stimulate improvements in fuel
economy. Because of the congestion and
pollution that accompanies automobile use;
there is considerable interest in India concerning
the role of automobiles in the transportation
system of the future.

Fig. 1. Source Teddy 1999-2000
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RESULTS
The present analysis indicates, that the

activity growth and structural change each
served to increase both primary and energy use.
Intensity changes had little effect on primary
energy use, although they work to reduce
delivered energy use due to growth in the
electricity share. Effects of structure and
activity, which increased delivered energy use,
overshadowed the decreasing effect of
intensity changes on delivered energy use.
Figure 4 shows the Energy-to-GDP ratio. The
Fig 1, fig 2, fig 3 show energy use patterns in
Residential, Industrial, Transport sectors
respectively.

CONCLUSION
Our study has done the evolution of

energy demand in India and shows that it has
not undergone major long-term changes related

to fuel and electricity conservation. This
evolution is consistent with the development of
India’s energy prices and with many features
of India’s natural resources. Nevertheless, the
drastic developmental scenario changes are
taking place and the energy future of India will
likely be different then the recent past.

 The main lesson to be learned from
India energy-use patterns are the decreasing
growth rates of energy to GDP ratio or
improved energy elasticity. Changes in
economic structure can cause the energy –to-
GDP ratio to decrease further even while the
energy intensities of particular sectors or
processes remain constant or increase in India.
The energy to GDP ratio has decreased the
primary-energy intensities of every economic
sector except manufacturing have increased.
Clearly energy efficiency has not increased
most applications.
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