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Abstract

India is facing formidable challenges in meeting its energy requirements and providing adequate energy to users in a sustainable manner and at affordable costs. India is aspiring for higher economic growth, which in turn would require more energy. So the energy supply has also to increase. Thus the energy challenge is of fundamental importance. The purpose of this study is to estimate the changes in energy consumption in India using input-output structural decomposition analysis (SDA) during reform period. Various factors responsible for energy consumption changes have also been explored. Among factors energy intensity and technology are most prominent. Moreover, the paper provides few suggestions for sustainability in the energy sector.
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Introduction
During the fifty years that followed independence, the demand for energy, particularly for commercial energy, registered a high rate of growth contributed largely by the changes in the demographic structure brought about through rapid urbanisation, need for socio-economic development and the need for attaining and sustaining self reliance in different sectors of the economy. 

The economic development of a country is often closely linked to its consumption of energy. Although India ranks fifth in the world so far as total commercial energy consumption is concerned, it still needs much more energy to keep pace with its development objectives. India’s projected economic growth rate is slated at 7.4% in the period 1997-2012(DOE/EIA). This would necessitate commensurate growth in the requirement of commercial energy, most of which is expected to be from fossil fuels and hydroelectricity. India’s proven coal reserves may last for about 200 years, but the limited known oil and natural gas reserves may last only a few more decades, which is a cause of concern. The continued trend of increasing share of petroleum fuels in the consumption of commercial energy will lead to more dependence on imports and energy insecurity. 

India’s energy intensity per unit of GDP is higher compared to Japan, U.S.A. and Asia as a whole by 3.7, 1.6 and 1.5 times respectively. This is mostly due to India being in a transition from an agricultural economy to an industrialized society, increased urbanization and consumerism. In addition, the large performance bandwidth of Indian Industries with respect to specific energy consumption is lowering the Indian average energy efficiency and contributing to higher energy intensity. The increasing global trade liberalization and growing global competition have enhanced productivity including energy cost reduction. 
To uplift the economy and to accelerate its growth the government of India introduced a series of reform packages in the mid 1991 including the new strategies for the energy sector. The energy strategies are: i) to initiate a shift from non-renewable sources of energy to renewable sources and to provide wider access for the rural and urban poor to adequate energy supplies at affordable costs, ii) to ensure efficiency in the use of energy in all production processes, iii) to review the use of all energy intensive materials and provide for their substitution by less energy intensive materials through Rand D, iv) to ensure efficiency in the use of equipment in the energy sector, especially in thermal and nuclear power generation through improved plant availability, v) to initiate measures aimed at reducing energy intensity in different sectors, through changes in technology and/or processes, vi) to optimise inter-fuel substitution, vii) to propagate renewable resources based on decentralised and environmentally benign non-conventional technologies and viii) to maximise the availability of indigenous energy resources such as oil, natural gas, coal and hydroelectric power, as well as non-conventional energy by way of bio-gas, solar energy and wind energy(Mukhopadhyay, 2002).
The current paper will be assessing whether these have made any impact on the energy sector in India.  The paper is organised as follows. A brief energy scenario in India is presented in section 1. Section 2 formulates the model and report data sources.  Section 3 provides empirical results and discussion. Conclusion and policy options are given in section 4.
Section 1

Energy scenario in India

The decade of seventies has witnessed major world oil supply disruptions. During the 1970s the OPEC production was cut down by two and a half per cent causing severe oil supply distortions. From 1975 oil prices remained high but not as high as in 1973-74. But the Iranian revolution in 1979 worsened the situation and oil prices again rose sharply in 1979, generating the second oil shock. From the mid 1980s, there was again a resumption of the growth of demand for refined products. This demand upsurge led to an increase in oil prices from the late 1980s. From July to October 1990, following Iraq's invasion of Kuwait, there was a near doubling of oil prices. However, this 1990 oil price shock had substantially lesser impact on the world economy than the other two oil price shocks (Mukhopadhyay, 2002). The reason for this diminished effect was the short duration (only 4 months) of the 1990s oil price hike, the substitution of oil, to a large extent, by competing energy sources and an overall recession of economic activities that had already begun before the price hikes. India being an oil importing country witnessed significant changes in the energy consumption pattern due to the oil shocks. After then inflationary situation arose in India. Faced with rising inflation and a balance of payment crisis in mid 1991 the government of India introduced a fairly comprehensive policy reform package- comprising currency devaluation, deregulation, de-licensing, privatisation of the public sector. The government of India initiated these policy changes to overcome the critical situation. The rising oil import bill has been the focus of serious concerns due to the pressure it has placed on scarce foreign exchange resources. 
The brief discussion about the commercial energy shows that the country is having potential in some cases but utilization is not upto the desired level. From the oil front, it is apparent that country has to rely on import. Due to the volatility of the international market country’s import bill is rising. On the other hand transmission and distribution losses are making the electricity sector critical. The industrial sector in India is a major energy user, accounting for about 65% of the commercial consumption. There are wide variations in energy consumption among different units within the same industry using comparable technology. The energy saving potential in this sector may be as high as 25% making this sector as having the maximum potential in the economy. Despite the large potential, energy efficiency investments having financially attractive returns, only a small fraction is being tapped actually. 
Table 1.1 Growth of energy consumption in different sectors of the economy

	Years
	Energy consumed in agriculture
	Energy consumed in industry
	Energy consumed in transport
	Energy consumed in services

	1990-91
	4.36
	56.01
	24.93
	14.69

	1991-92
	4.75
	55.89
	24.85
	14.50

	1992-93
	4.96
	55.69
	24.88
	14.47

	1993-94
	5.31
	55.43
	24.67
	14.60

	1994-95
	5.70
	54.74
	24.74
	14.81

	1995-96
	5.19
	53.53
	27.87
	13.41

	1996-97
	5.16
	57.14
	26.06
	11.64

	1997-98
	5.40
	48.01
	29.49
	17.10

	1998-99
	4.86
	44.04
	31.29
	19.82

	1999-2000
	4.79
	45.69
	32.30
	17.31

	2000-1
	3.53
	47.26
	32.64
	17.56

	2001-2
	3.02
	46.52
	33.30
	17.75

	2002-3
	3.33
	49.52
	31.93
	15.27

	2003-4
	3.85
	47.05
	32.16
	17.27


Source : TEDDY, Teri report various issues
Table 1.1reflects the growth pattern of the energy consumption in different sectors of the economy since the 1990s. Transport sector shows high energy consumption growth through out. Though the industrial sector records high growth in first half of the 1990s but it starts decline from later half of the 1990s.
Further we know that the energy consumption ---fossil fuel based ---always is responsible for environmental pollution. India is currently the fifth-largest carbon emitter in the world (behind only the United States, China, Russia, and Japan) and currently accounts for about 4.2% of the world's total fossil fuel-related carbon emissions. There is concern for climate change which has been induced by green house gases owing to use of fossil fuels in generation of energy and transportation. Increasing concern about environmental problems caused by the combustion of fossil fuels has generated a need for knowledge on energy production and consumption patterns.
With this background it is needed to analyse the sources of changes of the energy consumption in India during the reform period which will help to formulate or change policies if necessary.
Towards this end the objective of the current paper is to identify the sources of changes in energy consumption in India using input-output structural decomposition analysis (SDA) during reform period. 
Section 2

Model formulation and data source
In this section we shall develop the model to identify the sources of energy consumption changes. The model of the current research is based on Leontief's Input-Output framework (Leontief, 1951). This method systematically quantifies the mutual interrelationships among the various sectors of an economic system. The interdependence among the sectors of the given economy is described by a set of linear equations expressing the balances between the total input and the aggregate output of each commodity and service produced and used in the course of one or several periods of time(Leontief, 1966). We start our model formulation from a static monetary input-output model. Mathematically, the structure of the model can be expressed as:   

X = Ax + Y  





             ………. (1) 

Therefore, in equation (1), X is a hybrid unit total output vector (nx1) in which the outputs of energy sectors are measured in million tonnes oil equivalent(MTOE), while the outputs of other sectors are measured in million rupees (M.RS). Y is a hybrid unit final demand vector (nx1), in which the final demands for different types of energy are measured in MTOE, while the final demands for the outputs of other sectors are measured in M.RS. A is a hybrid unit technical coefficient matrix (nxn), in which the unit of the input coefficients of energy sectors from energy sectors is mtoe /mtoe; the unit of the input coefficients of energy sector from non energy sectors is M.RS/ mtoe, the unit of the input coefficients of non energy sectors from energy sectors is mtoe /M.RS; and the unit of the input coefficients of non-energy sectors from non-energy sectors is M.RS/M.RS. I is an identity matrix (nxn). 

Energy model

The basic balance equation of an energy I-O model can be expressed as 

Fk = ∑j Fkj + F kd = ∑j ekj Xj +  F kd  ------------------------ (3)

Where Fk is the total energy use by fuel type, Fkj the total energy use by fuel type k in sector j, F kd the total energy use by fuel type k in the final demand sector, ekj the direct energy input coefficient of sector j by fuel type k and Xj the gross output of sector j.

Rewriting equation (3)

F= EX+F= E (I-A)-1Y + Fd
           Ignoring Fd the rest equation will be

           EX     = E T Y --------------------- (4)  

Where E denotes energy intensity, Y vector defines final demand and (I-A)-1= T which is the matrix of total input requirement and is also defined as Leontief technology matrix.
A change in the energy consumption of an economy between any two years (year o and year t) can be expressed through SDA approach. SDA is a unique technique to study sources of change in the structure of the economy broadly defined by means of a set of comparative static changes in key parameters of an Input-Output table.

From equation (4) by applying SDA we can formulate the decomposition equation as given in eqn(5).
∆ EX= ∆E Tt Yt +EO ∆T Yt + EO TO ∆Y ---------------(5)

There are several ways to determine equation (5) giving different weights to the changes. We get then also different empirical results when changes are calculated. Dietzenbacher and Los (1998) has considered this problem and concluded that using the average of the two polar decomposition form helps to solve the problem. Haan (2001) demonstrates that any pair of averaged polar forms will substantially reduce the variance in decomposition results which is unlikely to be of a much higher order than the variance in the basic data. In order to decrease this kind of bias we decided to use two polar decomposition formulas. However, this is only one pair of possible two polar forms but it is accepted here because of its simplicity. 
When the initial year is as a starting point we get the following polar formula for the final equation of (5)

∆ EX= ∆E To Yo +Et ∆T Yo + Et Tt ∆Y --------------- (5*)

Finally the decomposition results will be completed in calculating the average of the terms in the equations of (5) and (5*). The final model is then the following one

= ½[∆E Tt Yt + ∆E To Yo] + ½[EO ∆T Yt + Et ∆T Yo] + ½[EO TO ∆Y + Et Tt ∆Y]                       
----------------------- (6)
The first term of the final Eq. (6) including ∆E reflects the energy consumption changes due to the shift of energy intensity in various industries, when the other variables are constant during the period under the study. Here changes in energy intensity are defined as total energy used per unit of output. The second term of the equations including ∆T defines the energy consumption change due to the direct and indirect changes in the producing technology keeping other variables constant during the period. Changes in this term reflect development of inputs use in the direction of more (positive) or less (negative) energy intensive inputs. The third term of the equations including ∆Y refers the energy consumption change due to the changes in the final demand of the economy. It combines both structural shift as well as volume.
The sectoral contribution behind this source of energy consumption changes can also be derived by restructuring equation (6) as

= ½[∆E Tt Yt^ + ∆E To Yo^] + ½[EO ∆T Yt ^+ Et ∆T Yo^] + ½[EO TO ∆Y^ + Et Tt ∆Y^] 
                                                       ------------------------------ (7)                      
The three term of equation (7) provides similar definition as explained in eqn(6) above. The only difference is the scalar term presented by eqn(6) and eqn(7) defines the sectoral capacity of each sources of energy consumption. Here Y^ is nxn diagonal vector. 

The paper further decomposes the energy intensity term which is given below

Now ∆E = Et – Eo

            = (Et – Eo) Tt Yt = [Et – E (Et no) + E (Et no)  - E (Eo nt) + E (Eo nt) –Eo –Eo + Eo] Tt Yt
                   =  [{E (Et no) – Eo} +      {E (Eo nt) – Eo} + {Et - E (Eo nt)}- {E (Et no) – Eo}] Tt Yt

                  = [E (Et no) – Eo] Tt Yt 

              + [E (Eo nt) – Eo] Tt Yt  
                   +  [Et – E (Eo nt) - E (Et no) – Eo] Tt Yt  …………………..(8)
E (Et no) denotes mixed of intensity i.e. keeping non energy sectors intensity in base period and energy sectors as current period. Similarly, E (Eo nt) considers energy sectors as base and non energy as current.
First term of equation(8) identifies the changes in energy intensity due to energy input coefficient, second term indicates the changes in energy intensity due to non energy input coefficient and the third term defines the effect of interaction between two. 
Data Source

The basis of the data of this study are the two Input-Output tables of the Indian economy for the years 1993-94 and 1998-99 prepared by CSO(2000, 2005).  Input-Output tables are Commodity by Commodity tables consisting of 60 x 60 sectors. These have been aggregated to 47 sectors on the basis of the nature of commodities. Here we have considered three energy sectors coal, crude oil &natural gas and electricity separately and other 57 non energy sectors have been aggregated to 44 non-energy sectors. 

The fuel rows are converted into physical units using the methodology discussed above. We convert the monetary units of energy sectors into physical unit from the energy data published by CMIE report. Three energy sectors like coal as million tonnes, crude petroleum in million tonnes, natural gas in million cubic meter and electricity in T.W.H have been converted into one common unit which is million tonnes oil equivalent or mtoe. 
Section 3

Empirical results and discussion
In this section the paper analyses the result based on energy consumption changes. During the period 1993-94 to 1998-99 the total consumption of energy increased by more than 17% (table 3.1). The consumption growth of coal and crude-oil is almost 16% but electricity records a high growth touching 35%. It follows that electricity consumption has increased during the period. If we check out the whole decade of the 1990s it shows that electricity consumption is almost 9% p.a. The paper here identifies the factor responsible behind the energy consumption changes based on SDA.
Table 3.1 Total Energy Consumption during 1993-94 to 1998-99
	Years
	Total Energy consumption (mtoe)

	
	Coal 
	Crude-oil 
	Electricity
	total

	1993-94
	157.97
	126.56
	35.39
	319.92

	1998-99
	182.7
	146.04
	47.52
	376.26


Results based on SDA 

SDA is a unique technique to study sources of change in the structure of the economy broadly defined by means of a set of comparative static changes in key parameters of an Input-Output table. The total changes in energy consumption from 1993-94 to 1998-99 have been decomposed into effects caused by three components following the equation 6 given in Section 2. 

 Here we consider the comparative static changes of total energy consumption as energy intensity (E), technical coefficient (T), and final demand (Y). Here we have considered the year 1993-94=o as base period and 1998-99=t, the current period. 
Table 3.2 Structural Decomposition Analysis of energy consumption changes during 1993-94 to 1998-99 (mtoe/mrs)

	Total Energy consumption change
	Comparative Static Change

	
	Change in Intensity
	Change in Technology
	Change in final demand

	56.34
	20.68
	21.33
	13.76


Result shows that intensity as well as technology change factor are equally responsible for the energy consumption changes. The contribution of the different factor of the total energy consumption change are-- 37.85% approximately for changes in technology – 36.7% around for changes in intensity and rest of the changes in final demand (25.45%). Below we are discussing one by one each factor along with the sectoral contribution (explained in eqn 7) of each factor to get a clear idea. Top ten sectors are presented in the table.

Changes in technology describe overall technical development in the use of intermediate inputs per unit of final demand. Positive change shows that use of energy intensive products has become more dominated in the economy than before. This kind of development occurred in the Indian economy. Positive change of technology for an industry shows that products of this industry are used directly and indirectly per unit of final demand more than before. Sectoral performance can provide us a better insight of it which is discussed below. 
Table 3.3 Changes in energy technology for the top ten non energy sectors (1993-94 to 1998-99)

	Petroleum products
	2.000236

	Coal tar products
	2.430168

	Fertilizers
	2.000121

	Iron & Steel
	2.000077

	Cement
	2.000075

	Non-ferrous basic metals
	1.950029

	Railway transport services
	1.670024

	Paper, printing &publishing
	1.360024

	Inorganic heavy chemicals
	0.996002

	Other chemicals
	0.997013


Source: derived from second term of equation (7)

  The results of technical change show positive values for almost all sectors.  The conventional sectors like petroleum, coal tar product are always on an average more energy intensive along with new and fast growing industries such as electrical and electronics.

It simply reflects that energy conservation measures adopted in the reform strategy in full effect has not been possible. Several factors are responsible for this (Mukhopadhyay, 2002).  
1) Technological upgradation of energy industries is a time consuming process, because of technical gestation lag, such as a shift to energy saving equipment, financial resource constraints and a high transition costs of the stoppage of production by old plant and machinery. 

2) Proper intensification of Research and Development is lacking in emerging energy technologies. 

The above factors can be explained more specifically. 

Use of outdated technologies 

Most of the machine equipment, and infrastructure used in the industrial sector are outdated and inefficient. Although the government has encouraged industries to develop, produce, and supply indigenous products, there has been little incentive to make them more energy efficient because high import tariffs and strong regulatory controls have protected them from international and domestic competition. 

High cost of improvements. 

To improve energy efficiency, the replacement of capital stock, process modification, and other technological changes are necessary. These would require large investments, however, and a scarcity of capital, the high cost of importing new technologies, and the country's shortage of foreign exchange hinder the introduction of energy efficient technologies. In addition because of growing domestic demand for industrial products, investment for expanding production capacity is more financially attractive than investment to reduce costs by improving energy efficiency. 

Extensive use of cost plus pricing 

This pricing approach has been widely used in the energy and industrial sectors, and has hampered efforts to improve energy efficiency. Although the prices of industrial products and services have been gradually decontrolled in recent years, public enterprises still function under an administered price system and thus face little market competition, internally or externally. To provide some incentive to these public enterprises to increase their efficiency, the government has introduced pricing formulae, which contain rewards for attaining energy efficiency targets and penalties for failure to do so. However, the government does not have a strict policy of identifying inefficient enterprises and still supports uneconomic enterprises through financial assistance.       

Protective import tariffs
Efficiency improvements are also weakened by protective import tariffs, which raise the prices of imported products and hide the "irrational" energy costs of indigenous products. 

The change in intensity effect is quite prominent (table 3.2) as well as most important indicator in any economy. Here we have tried to find out basically the direct and total intensity of the three energy sectors given in table 3.4.  It will help us to describe the role of intensity in general and energy /non energy in particular.

Table 3.4 Direct and total energy intensity during 1993-94 and 1998-99
	
	Direct
	
	Total
	

	
	1993-94
	1998-99
	1993-94
	1998-99

	Coal
	7.33
	2.76
	26.26
	41.16

	Crude oil &n. gas
	2.87
	1.71
	16.01
	10.56

	Electricity
	224.07
	261.24
	329.36
	425.56


The above table records the energy intensities, direct and total for three fuels over the period 1993-94 to 1998-99. On an average the direct intensity of coal has been reduced during 1993-98 but the total intensity for the same increased. Tendency of oil intensity is declined in case of direct and total respectively. Though the direct intensity of the electricity sector has increased a bit but the abnormal increment has been observed in case of total intensity. 
Since the indirect intensity role is significant in case of all the three fuels the paper decomposed further the changes in intensity effect into three factors--- Change in intensity due to energy coefficient, Change in intensity due to non energy coefficient and the interaction term(table 3.5). 
Table 3.5 Decomposition of Energy Intensity

	Change in Intensity
	Change in Intensity due to energy coefficient
	Change in Intensity due to non energy coefficient
	Interaction term

	20.68
	3.51
	18.80
	-1.63


 Sources: derived from equation (8)

The result reflects that changes in intensity due to non energy coefficient are primarily responsible for total energy intensity changes. On the other hand the contribution of energy coefficient is negligible in that respect. 
It is also reflected in the contribution of top ten non energy sectors (table 3.6). Petroleum, coal tar products, fertilizers, Iron and steel and transport services are few basic and common sectors that are influenced by intensity and technology factors. Moreover, some new sectors like electrical and electronics also become a part of the energy intensive list after the reform strategy. 
Table 3.5 Changes in energy intensity for the top ten non energy sectors (1993-94 to 1998-99)
	Other Machinery
	2.438724

	Petroleum products
	2.215435

	other transport services
	1.802613

	Iron and Steel
	1.183741

	Miscellaneous manufacturing
	1.152909

	railway transport services
	1.189466

	Fertilizers
	1.140689

	Coal tar products
	0.994343

	Non-ferrous basic metals
	0.989258

	Electrical and Electronic appliance 
	0.918773


Source: derived from first term of equation (7)

Changes in the final demand measure both compositional and volume effect. Its role is less compared to other factors. Among top ten non energy sectors construction, textile, leather and leather products, transport services and chemicals have high shares (table 3.6). Among energy sectors the demand for electricity in the household sector is expanding rapidly as the urbanization continues to increase and the availability of consumer durable also continues to expand. The rapid pace of urbanization and diverse urban growth pattern involve many basic structural changes in the economy, which have major implication for energy use. Urbanisation brings changes in the way resources are collected distributed and used. The rising per capita income associated with urbanisation increases demands for both end use energy and energy intensive products and services during the reform period.
Table 3.6 Changes in final demand for the top ten non energy sectors (1993-94 to 1998-99)

	Non-ferrous basic metals
	1.283

	Construction
	1.256

	Rubber  products
	1.154

	Miscellaneous textile products
	1.037

	Other transport services
	1.013

	Leather and leather products
	0.9882

	Plastic products
	0.986

	Agricultural crops
	0.89

	Organic heavy chemicals
	0.873

	Inorganic heavy chemicals
	0.654


Source: derived from third term of equation (7)

The overall assessment of the three factors rests on the contribution of three major fuels. India's industrial sector depends more heavily on coal than the other sectors do. However, the share of coal has declined, while the shares of electricity have grown steadily. The rapid growth in electricity consumption occurred due to the modernization of industries. A shift from coal to diesel oil in rail transport and the rapid growth of road transport have increased the consumption of oil products, which now accounts for nearly 90% of energy consumption in the energy sector. Coal use in the household sector has also shifted to oil products and electricity. A larger number of industries using other energy forms switched to the use of electricity, so the intensity of electricity use in industries tended to be high. India's total commercial energy was mainly consumed in the industrial sector 49.6%, followed by the transportation sector with 23.5% and the household sector with 9.7%.

This analysis stresses that indirect energy consumption by industrial sectors is very important. 
However some sectors have become more energy intensive during the reform period. Some important sectors which are common for all the three factors are fertilizer, petroleum product, transport, paper and paper products, construction, iron and steel and cement deserve mention.
Section 4 

Conclusion
Though the reform strategies are implemented long back but the performance of the energy sector is not well enough.  In this paper we estimate energy consumption changes along with three responsible factors over the period 1993-94 to 1998-99 using I-O SDA. Results demonstrate that the performance of the energy sector has not been satisfactory. It shows that energy intensity as well as the technological factors are primarily responsible for changes in energy consumption. Moreover an indepth analysis of energy intensity helps us to derive a conclusion that contribution of non energy input coefficient has been responsible for high energy intensity. Though the direct influence of the energy sectors are reduced but the indirect effect over compensates it. That is reflected in the sectoral performance also. 

Suggestions towards energy conservation

From the above discussion it is clear that the Indian energy sector is highly energy intensive and efficiency is well below that of other industrialized countries. Efforts are made on a regular basis to promote energy conservation in these countries as this will help reduce the cost of production.

There is considerable scope for improving energy efficiency in industries dealing with iron and steel, chemicals, cement, pulp and paper, fertilizers, textiles, etc. If such industries can promote energy conservation, it could lead to substantial reduction in their costs of production. 

Energy management is very important as all well-planned actions can help reduce an organization’s energy bills and minimize the damage it does to the environment. The two main energy management strategies are conservation and efficiency. This requires the establishment of a system of collection, analysis, and reporting on the organization’s energy consumption and costs.

Conservation initiatives
Waste heat recovery systems, cogeneration, and the utilization of alternative sources of energy are also important for the conservation of energy.

Technology, upgradation, modernization, and the introduction of control instrumentation are necessary to realize the full potential of energy conservation in industry.

The coal industry is both a source of energy and a consumer of energy. Energy can be conserved in both these areas. Coal reserves can be conserved through proper methods of exploration, improved recovery, and introduction of new mining technologies. 

Hydrocarbons continue to be the major source of energy. The conservation of this form of energy is essential as it will reduce environmental pollution. 

Here we can mention some relevant policies focusing on energy saving.
To initiate action to reduce the energy intensity of the different consuming sectors of the economy and promotes conservation and demand management through appropriate organizational and fiscal measures. 
In India energy demand can be restricted directly through economic instruments like prices, taxes or rationing etc. But they have their adverse welfare impact also unless supplemented by indirect policies in the form of introduction of more efficient technologies. 
Alternative technology has not yet been used up to required level. The first and foremost strategies should be to introduce alternative fuel like CNG, Natural gas and bio gas fuel instead of oil to cover up the extra strain arising due to price hike.

The trend in intensity effects can be intensified by inter-fuel substitution, introducing efficient technology to improve energy productivity. Other country studies reveal one thing in common that in most of the OECD countries energy intensity declined and improved energy efficiency played a substantial role in it. So a proper weightage should be given to review the use of all energy intensive materials and provide for substitution of less energy intensive materials. We have to encourage those industries which are using more energy efficient technologies and introduce new technology at a more rapid rate than in the past. 
We have to ensure efficiency in the use of energy in all production processes extensively. 
Conservation in industry sector has been successful in putting a break to rising overall intensity trend. Energy efficiency improvement and speedy assimilation of technology through proper enhancement of expenditure on R&D, labels and standards, cost effective technology development and technology transfer may be a better policy tool to strengthen conservation effect to offset rising energy intensity due to the indirect role of the energy sectors. Measures also needed for reducing technical losses in production, transportation and end-use of all forms of energy.
From the above study it is noted that a paradigm shift in the approach to energy policy issues is needed – a shift from a supply dominated approach to an integrated approach incorporating a judicial mix of investment in energy supply side capacity, operational efficiency improvement of designated industrial consumers in particular existing power generating, transmission and distribution as well as end-use efficiency in households and commerce. The policy goals and concepts will have to be shifted from “energy conservation” to “energy efficiency”, and from “energy inputs” to the effectiveness of energy use” and “energy services.” Recognizing the importance and benefits of energy efficiency, the Government of India has enacted the Energy Conservation Act, 2001 which has already into force from 1st March, 2002. This act primarily stressed on energy conservation and energy efficiency. Hope the impact of this Energy Conservation Act will derive a better tomorrow for India. 
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