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ANALYTICAL HIGHLIGHTS 

1. Reserves and Potential for Generation 

India’s   energy-mix comprises both non-renewable (coal, lignite, petroleum and 
natural gas) and renewable energy sources (wind, solar, small hydro, biomass, 
cogeneration bagasse ).   

Information on reserves of non-renewable sources of energy like coal, lignite, 
petroleum, natural gas and the potential for generation of renewable energy sources 
is a pre- requisite for assessing the country’s potential for meeting its future energy 
needs.  The changes in the reserves over time indicate the research and 
development going into the discovery of new reserves and the pace of their 
exploitation.  They also facilitate in devising effective conservation and management 
strategies for optimal utilization of these resources. 

1.1   Coal and lignite  

India   has a good reserve of coal and lignite. As on 31.03.09 the estimated reserves 
of coal was around 267 billion tonnes. Coal deposits   are mainly confined to eastern 
and south central parts of the country. The states of Jharkhand, Orissa, 
Chhattisgarh, West Bengal, Andhra Pradesh and Madhya Pradesh account for more 
than 95% of the total coal reserves in the country. The total   estimated reserve of 
coal  in India as on 31.03.2008 was  around 264 billion tonnes. There has been an 
increase of   1%   in the estimated coal reserves   during the year 2008-09. This 
indicates that the geological explorations in the country during the year have led to 
the discovery of about 3.5 billion tonnes coal (3 billion tonnes increase in reserve 
plus 0.5 billion tonnes production) ( Tables 1.1 and 3.1).  

The estimated reserve of lignite as on 31.03.2009 was 39 billion tonnes, of which 80 
% was in the southern State of Tamil Nadu. The increase in the estimated reserve of 
lignite during the year 2008-09 was 11%, Rajasthan accounting for the maximum 
increase of 31.5% (Table 1.1(A)). 

1.2  Petroleum and Natural gas 

The estimated reserves of crude oil and natural gas in India as on 31.03.2009 stood 
at 773 million metric tonnes (MMT) and 1115 billion cubic meters (BCM), 
respectively (Table 1.2). Geographical distribution of Crude oil indicates that the 
maximum reserves are in the  Western Offshore (55%) followed by Assam (22%), 
whereas the maximum reserves of Natural Gas are in the  Eastern Offshore (38%) 
followed by Western offshore (37%). The   increase in the estimated reserve of crude 
oil during 2008-09 was 0.42%, with the Western Offshore accounting for the highest 
increase of (1.3%). In case of Natural Gas, the increase in the estimated reserves 
has been   2.3%. The   maximum contribution to this increase has been from Assam 
(19.11 BCM), followed by   Gujarat (3.47 BCM) (Table 1.2) 
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1.3 Renewable energy sources 

There is high potential for generation of renewable energy from various sources- 
wind, solar, biomass, small hydro and cogeneration bagasse. The total potential for 
renewable power generation in the country as on 31.03.2009 is estimated at 86,188 
MW (Table 1.3). This includes an estimated wind power potential of 48,561 MW 
(56%), SHP (small-hydro power) potential of  14,291 MW (17%) and 19,500 MW 
(23%) from bagasse-based cogeneration in sugar mills. The geographic distribution 
of the estimated potential across States reveals that Karnataka has the highest 
share of about 15% (12,693 MW )  followed by Gujarat with 13% (11,213 MW) and 
Andhra Pradesh 9,907 MW (11.5%), mainly on account of wind power potential. It is 
worth mentioning that estimates of solar power potential are not separately available 
from the Ministry of New and Renewable Energy. 

2. Installed Capacity and Capacity Utilization. 

Indicators of installed capacity and capacity utilization throw light on the state of 
preparedness of the country for generation of the energy it requires and the quality 
or efficiency of the technology used in the generation, respectively. The dynamics of 
these indicators prompts the planners and policy makers to take appropriate steps 
for improvement. 

2.1   Coal washeries 

Coal washing is an integral part of a coal production. Raw coal coming from mines is 
washed to remove the ash contents to make them fit for feeding into boilers, 
particularly those of steel   plants. Barring a few instances, a coal washery does not 
form part of a coal mine in India. As on 31.03.09, a total of 52 washeries, both PSUs 
and Private, were operating in the country. The total installed washing capacity was 
142 million tonnes (MT) per annum, for both Coking (30.23 MTY) and Non-Coking 
Coal (112.17 MTY). Dipak, Aryan Coal Beneficiation Pvt Ltd, Chattisgarh and Wani, 
Kartikay Coal Washeries Pvt. Ltd (Aryan) accounted for 27.5 % of the total installed 
capacity of the private companies (for non-coking coal) and 17% of the all Coal 
washeries in India. Neither the number of coal washeries nor the installed washing 
capacity of the existing washeries has changed over the year (Table 2.1). 

2.2   Refineries of crude oil 

As on 31.03.2009 there were a total of 19 refineries in the country, 17 in the Public 
Sector and 2 in the private sector.  Public sector refineries are located at Guwahati, 
Barauni, Koyali, Haldia, Mathura, Digboi, Panipat, Vishakapatnam, Chennai, 
Nagapatinam, Kochi, Bongaigaon, Numaligarh, Mangalore, Tatipaka, and two 
refineries in Mumbai. The private sector refineries built by Reliance Petroleum Ltd 
and Essar Oil are in Jamnagar.  

Total crude oil refining capacity in the country at the end of March 2009 was 148.9 
million tonnes per annum. There was no addition to the installed refining capacity 
during 2008-09. 
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Total processing of crude oil in the country increased from 1,56,103 thousand metric 
tonnes (TMT) during 2007-08 to 1,60,772 TMT during 2008-09, registering a growth  
of 3%.  Capacity utilization of the refineries was 104.8% during 2007-08 and 107.9% 
during 2008-09.   

Indian oil corporation, the state owned corporation has highest refining capacity of 
47350 TMTY. It processed 49,204 TMT during 2008-09 compared to 47,401 TMT 
during 2007-08.  The capacity utilization  of this refinery  was 100.1% during 2007-08 
and 103.9% during 2008-09.  All the private refineries taken together processed 
48,549 TMT during 2008-09 as compared to 43,562 TMT during 2007-08.  The 
capacity utilization of these refineries during 2007-08 and 2008-09 stood at 100.1% 
and 111.6% respectively (Table 2.2).    

2.3 Installed generating capacity of electricity 

The total installed capacity for electricity generation in the country has increased 
from 16,271 MW as on 31.03.1971 to 1,74,946 MW as on 31.03.2009, registering a 
compound annual growth rate (CAGR) of 6.2% (Table 2.3).  There has been an 
increase in generating capacity of 6899 MW over the last one year, which is 4% of 
the capacity of last year. The highest rate of annual growth (3.82%)   in installed 
capacity was for thermal power followed by Hydro power(2.70%). 

The total Installed capacity  of power utilities in the country increased from 14,709 
MW in 1970-71 to 1,47,966 MW as on 31.3.2009, with a CAGR of   6.1% over the 
period. The highest CAGR (6.91%) was in case of thermal utilities followed by 
nuclear (6.03%) and hydro (4.06%) .   

At the end of March 2009, thermal power plants accounted for an overwhelming 61% 
of the total installed capacity in the country, with an installed capacity of   106.9 
thousand MW. Hydro power plants come next with an installed capacity of 36.9 
thousand MW, accounting for 21% of the total installed Capacity. Besides, non-
utilities accounted for 15% (26.9 Thousand MW) of the total installed generation 
capacity. The share of Nuclear energy was only 2.36% (4.12 MW). 

The geographical distribution of Install generating capacity of electricity as on 
31.03.2009 indicates that Western Region (both central and state sector) accounted 
for the highest share (30.72%) followed by Northern Region (26.38%), Southern 
Region (25.84%), Eastern Region (15.53%) and North Eastern Region (1.53%). 
Region wise growth in the installed capacity during 2008-09 reveals that Western 
Region registered the highest growth of about 8%, followed by Northern Region and 
Eastern region both about 5%. Among the States in the Western Region that 
accounted for the highest growth of 8%, Chhatisgharh registered the highest(14.2%) 
closely followed by Gujarat (14.1%) (Table 2.4). 

2.4 Grid Interactive Renewable Power 

The total installed capacity of grid interactive renewable power, which was 12403 
MW as on 31.03.2008 had gone up to 14,486 MW as on 31.03.2009 indicating 
growth of 16.8% during the period. Out of   the total installed generation capacity of 
renewable power as on 31-03-2009, wind power accounted for about 71%, followed 
by small hydro power(17%) and Biomass power (12%) (Table 2.5). Tamil Nadu had 
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the highest installed capacity of grid connected renewable power (4733 MW) 
followed by Maharashtra (2337 MW) and Karnataka (2186 MW),   mainly on account 
of wind power.  

3. Production of Primary sources of Conventional Energy. 

3.1 Production of Coal, lignite, crude petroleum, natural gas, & electricity  

Coal production in the country during the year 2008-2009 was 492.8 MTs as 
compared to 457 MTs achieved during 2007-08, registering a growth of 7.8%.  The 
Lignite production during the same period decreased by 4.6%. Considering the trend 
of production from 1970-71 to 2008-09, it is observed that coal production in India 
was   about 73 MTs during 1970-71, which increased to 492.8 MTs during 2008-
2009, with a CAGR of 5%. During the same period the CAGR of Lignite was about 
6%, from 3.39 MTs to 32.42 MTs (Table3.1). Production of crude petroleum 
increased from 6.82 MTs during 1970-71 to 35.51 MTs during 2008-09, a CAGR of 
about 4.2%. The CAGRs for natural gas and electricity were 8.3% and 4.3%, 
respectively. Natural gas has experienced the highest CAGR among all the 
conventional sources of energy.  

For more meaningful comparison in the trends and patterns of growth of different 
energy resources, it is desirable to convert all the resources to their energy 
equivalents by applying appropriate conversion factors and express them in energy 
units (Joules/peta Joules/ Terra joules). The production energy in peta Joules is 
given in Table 3.2. It is observed that Coal and Lignite were the major sources of 
energy, accounting for about 72% of the total production during 2008-09. Crude 
petroleum was second (12%), while Natural Gas (11%) was third. The total 
production of energy from conventional sources increased from 10,984 peta joules 
during 2007-08 to 11,537 peta joules during 2008-09, showing an increase of 5%. 

3.2 Production of petroleum products 

In the year 2008-09, the production of Petroleum Products in the country was 150.5 
MTs as against 144.9 MTs during 2007-08, a decline of about 3.9% (Table 3.5). Out 
of the total domestic production of 150.5 MTs of all types of petroleum products, high 
speed diesel oil accounted for the maximum share (42%), followed by Fuel Oil 
(12%), Motor Gasoline (11%), Naphtha (10%). Kerosene and Aviation Turbine Fuel 
(5%). 

3.3   Generation of electricity 

The all India gross electricity generation from utilities, excluding that from the captive 
generating plants, was 55,828 giga watt-hours (GWh) during 1970-71. It rose to 
1,10,844 GWh during 1980-81, to 2,64,329 GWh during 1990-91 and to 7,46,626 
during 2008-09. The CAGR during the period from 1970-71 to 2008-09, has been an 
impressive 8.2%. The production of electricity from utilities has increased from 
7,22,626 MWh during 2007-08 to 7,46,626 MWh during 2008-09, registering an 
annual growth rate of about 3.3%.  
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Total Electricity generation in the country, from utilities and non-utilities, during  
2008-09 was  8,42,531 GWh. Out of this 6,17,832 GWh was generated from thermal 
and 1,14,081 GWh was from hydro and 14,713 GWh was generated from nuclear 
sources. Total output from non-utilities was 95,905  GWh.  

4. Foreign Trade in Conventional sources of Energy 

4.1 Import and export of coal 

Coal is the most abundant conventional source of energy in the country. However, 
the average quality of the Indian coal is not very high compared to those available in 
Australia or Canada. Further, the coal washing capacity in the country has not 
increased sufficiently, due to various reasons, to generate the required quantity of 
washed coal for consumption, particularly in steel plants. This necessitates the 
import of high quality coal to meet the requirements of steel plants. There has been 
an increasing trend in the import of coal. This is evident from the fact that   the gross 
import of coal has steadily increased from 20.93 MTs during 2000-01 to 59.00 MTs 
during 2008-09 (Table 4.1). The quantum of coal exported, which was 1.29 MTs 
during 2000-01, increased to 1.99 MTs during 2005-06 and then declined to 1.66 
MTs 2008-09. However, the net import of coal during the same period has 
continuously increased from 19.64 MTs to 57.35 MTs. Therefore, increase in gross 
import, export and net imports of coal in 2008-09 over the previous year was 18%, 
1.7% and 19% respectively.  

4.2 Crude oil and petroleum products 

India is highly dependent on import for crude oil. Oil import has been steadily rising 
over the years. There is hardly any export of crude oil from India. Therefore, both 
gross and    net import of crude oil have increased from 11.68 MTs during 1970-71 to 
132.78 MTs during 2008-09. There has been an annual increase of 9.1% during 
2008-09 over 2007-08, as the net import increased to 132.78 MTs from 121.7 MTs 
(Table 4.1). 

Although more than 70% of its crude oil requirements and part of the petroleum 
products is met from imports, India has developed sufficient processing capacity 
over the years   to produce different petroleum products so as to become a net 
exporter of  petroleum products. The export of petroleum product has   increased 
from a mere 0.33 MT during 1970-71, to 8.37MTs during 2000-01 and to 40.78 MTs 
during 2007-08. However, during 2008-09, exports stood at 38.57 MTs,   recording a 
decline of 5.4% from previous year (Table 4.1). The import of petroleum products 
witnessed a decline of 9.5% during 2008-09 over 2007-08, after continually 
increasing from 13.44 MTs during 2005-06   to 22.46 MTs during   2008-09.   

5.  Availability  

5.1 Availability of coal and lignite   

The total availability of raw coal in India during 2008-09 stood at 518.26 MTs and 
that of lignite at 31.85 MTs (Table 5.1). The availability of coal in the year 2008-09 
increased by 3% compared to that of   2007-08, whereas the availability of lignite 
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decreased by 8% during the same period. The availability of coal has increased at a 
CAGR of about 5% during the period from 1970-71 to 2008-09. This increased 
availability might be attributed to the secular increase in the coal production 
(72.95MTs during 1970-71 to 492.76MTs during 2008-09) supplemented by import. 

5.2 Availability of crude oil and petroleum products 

The availability crude oil in the country increased from 18.51MTs during 1970-71 to 
106.52 MTs during 2000-01 and then to 166.28 MTs during 2008-09. During this 
period crude oil production increased from 6.82MTs to 33.51 MTs and the net import 
increased from 11.68 MTs  to 132.78 MTs.  There was 7% increase in availability of 
crude oil during 2008-09 over 2007-08. 

5.3 Availability of natural gas  

The availability of natural gas has steadily increased from a mere 0.65 BCMs during 
1970-71 to 31.75 BCMs during 2008-09, registering a CAGR of 10.5%. Most of this 
increase in the indigenous production is due to  of discovery of new reserves. 

5.4 Availability of Electricity 

Since thermal electricity is not a primary source of energy, being produced either 
from coal or natural gas in India, electricity includes only those generated from Hydro 
and Nuclear sources. Without taking into account the transmission and distribution 
losses, the total availability is equal to the total generation, and this figure increased 
from 27,666 GWh during 1970-71 to  1,42,576 GWh  during 2008-09, registering a 
CAGR of 4.29% over the period (Table 5.1). 

6. Consumption of Energy Resources 

6.1 Consumption of coal and lignite 

The estimated total consumption of raw coal by industry has increased from 71.2 
MTs during 1970-71 to 518.6 MTs during 2008-09, with a CAGR of 5.2% (Table 6.1). 
The annual growth rate from 2007-08 to 2008-09 was 9.3%. Consumption of Lignite 
increased from 3.39 MTs in 1970-71 to 31.85 MTs in 2008-09 registering a 
compound growth of 5.9%. However, there was a 8% decrease in consumption of 
lignite, from 34.7 MTs in 2007-08 to 31.9 MTs  in 2008-09. 

Industry-wise estimates of consumption of coal shows that till 1975-76 railways were 
the major consumer of coal (15.58 MTs), followed by steel  (13.53 MTs), electricity 
generation(13.21 MT) and cement (3.52 MTs). Gradually railways upgraded their 
technology and reduced the direct consumption of coal, which declined to an 
estimated 0.27 MT in 1995-96 and to zero afterwards. From the year 1975-76 
electricity generation is the biggest consumer of coal, followed by steel industries. 
Estimated coal consumption for electricity generation increased from 23 MTs during 
1975-76 to 377 MTs during 2008-09. Similarly, the estimated consumption of coal by 
steel & washery increased from 19 MTs to 38 MTs, a two times increase, during the 
same period (Table 6.3). 
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The consumption of lignite increased from 3.39 MTs in 1970-71 to 31.8 MTs in 2008-
09, a CAGR of 6% (Table 6.1). However, the estimated consumption of lignite 
decreased by 8.2%, from 34.65 MTs during 2007-08 to 31.85MTs during 2008-09. 
Consumption of Lignite is highest in Electricity Generation sector, accounting for 
about 80% of the total lignite consumption.  

6.2 Consumption of Crude oil and natural gas 

The estimated consumption of crude oil has a secular increase, from 18.38 MTs 
during 1970-71 to 161 MTs during 2008-09 with CAGR of 5.7%. It increased from 
156.1 MTs in 2007-08   to 160.8 MTs in 2008-09, with an annual growth rate of about 
3% (Table 6.1). 

The estimated consumption of natural gas has shown a remarkable increase, from 
0.7 BCM in 1970-71 to 32.7 BCM in 2008-09, with CAGR of 10.6% over the period. 

6.3 Consumption of petroleum products 

High speed diesel oil accounted for 35.5% of total consumption of all types of 
petroleum products in 2008-09. This was followed by naphtha (9.56%), fuel oil 
(8.65%), liquefied petroleum gas (8.48%) and refinery fuel (8.19%). Consumption of 
Light Diesel oil continually decreased from 1970-71 (1.1 MTS) to 2008-09 (0.5MTS) 
(Tables 6.5 & 6.6). 

Sector-wise consumption of different petroleum products reveals that transport 
sector accounts for the lion’s share (59.3%) of the total consumption of high speed 
diesel oil. Highest consumption of   furnace oil (30%) is by industrial sector, whereas 
‘Low Sulpher oil’ consumption was highest (42%) in power generation, followed by 
Industrial sector (40%) (Tables 6.5 & 6.6).  

6.4 Consumption of electricity 

The estimated electricity consumption increased from 43,724 GWh during 1970-71 
to 5,53,995 GWh during 2008-09, showing   a CAGR   of 6.9%. The increase in 
electricity consumption was 10.36% from 2007-08 (5,01,977 GWh) to 2008-09 
(5,53,995 GWh). Of the total electricity sales in 2008-09, industry sector accounted 
for the largest share (38%), followed by domestic (24%), agriculture (20%) and 
commercial sector (10%). However, it is seen that electricity consumption in 
domestic sector and agriculture sector has increased at a much faster pace 
compared to other sectors during 1970-71 to 2008-09, with CAGRs of 9.8% and 
8.8% respectively (Table 6.8).  

Loss of electricity due to transmission has increased from 17.55% during 1970-71 to 
32.86% during 2000-01 and declined to 26.96% during 2008-09 (Table 6.9). 
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6.5 Per- capita Energy Consumption   & Energy Intensity 

Per-capita Energy Consumption (PEC) during a year is computed as the ratio of the 
estimate of total energy consumption during the year to the estimated mid-year 
population of that year. Energy Intensity is defined as the amount of energy 
consumed for generating one unit of Gross Domestic Product (At constant prices). 
PEC and Energy intensity are the most used policy indicators, both at national and 
international levels. In the absence of data on consumption of non-conventional 
energy from various sources, particularly in rural areas in the developing countries, 
including India, these two indicators are generally computed on the basis of 
consumption of conventional energy. 

The estimated PEC has increased from 1204 KWh    in 1970-71 to 4140 KWh in 
2008-09, a CAGR of 3%. The annual increase in PEC from 2007-08 to 2008-09 was 
5% (Table 6.2). The Energy Intensity (at 1999-2000 prices) increased from 0.128 
KWh   in 1970-71 to 0.165 KWh in 1985-86, but it has again come down to 0.129 
KWh in 2008-09.  

7. World production and consumption of crude oil & natural gas 

7.1 Production and consumption of crude oil 

The total estimated production of crude oil in the world   has increased from about 
3700 MT in 2003-04 to about 3902 MT during 2007-08, and to about 3929 MT during 
2008-09. The production increased by 0.4% from 2007-08 to 2008-09. Geographical 
distribution of total world production during 2008-09 across major regions reveals 
that Middle East accounted for the highest share (32%), followed by Europe & 
Eurasia (22%), North America (16%), Africa (12%), Asia Pacific (10%) and South & 
Central America (8%). Distribution of total world production according to countries 
shows that Saudi Arabia and Russian Federation were the first and second highest 
producers with 13.1% and 12.4%, respectively. They were followed by USA( 7.8%),  
Iran (5.3%), China (4.8%), Canada and Mexico (4% each),  United Arab Emirates 
(3.6%) and Kuwait (3.4%). India accounted for only 0.9% of the world production 
(Table 9.1). 

A notable feature of world production of crude oil during 2008-09   is that  three 
major regions (North America, Europe & Eurasia and Africa) experienced negative 
growth rates and three other regions experienced positive growth rates over 2007-
08.The production decreased by 3.8% in North America, by 1.3% in  Europe and 
Eurasia and by 0.4% in Africa. Increase in growth rate was maximum in Middle East 
(4.0%), followed by Asia pacific (0.9%) and South and Central America 
(0.6%).These figures indicate that the two major regions (North America, Europe & 
Eurasia), which are industrially advanced experienced negative growth rates 
because of the major economic slowdown during this period. This is also 
corroborated by the decrease in the total world consumption of crude oil by 0.6% 
and the decrease in the major region of North America (the most industrially 
advanced region) by 5.4% from 2007-08 to 2008-09. However, crude oil 
consumption from 2007-08 to 2008-09 increased in the Middle East  (5.5%), 
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followed by African countries (3.8%), South and Central America (3.7%), Europe & 
Eurasia (0.6%) and Asia Pacific (0.2%). 

Major region-wise consumption  shows that Asia Pacific accounted for the highest 
share (30%) of total world consumption, followed by North America (27%), and 
Europe & Eurasia (24%).African countries accounted for the lowest share in the 
world consumption(3.4%). Country-wise distribution of consumption reveals that the 
United States was the largest consumer of crude oil, consuming 22.5% of the world 
consumption during 2008-09. China was the second largest consumer (9.6%), 
followed by Japan (5.6%), India (3.4%) and Russian federation (3.3%). India was, 
thus, the fourth largest consumer of crude oil in the world and the third largest crude 
oil consumer in the Asia-Pacific region after China and Japan.  

7.2 Production and consumption of natural gas 

The total world production of Natural Gas increased from 2363 Mtoe in 2003-04 to 
2659 Mtoe in 2007-08, to  2768 Mtoe in 2008-09, indicating that the production 
increased by 3.8% from 2007-08 to 2008-09(Table 9.3). Distribution of production of 
natural gas over major regions shows that Europe & Eurasia (35%) and North 
America (27%) are the highest and the second highest producers, together 
accounting for 62% of the total world production. Country-wise, the Russian 
Federation was the largest producer of natural gas (19.6%) in the world during 2008-
09, followed by USA (19.3%) and Canada (5.7%). India’s share in the total world 
production of natural gas during 2008-09 was only  1% (27.5 Mtoe). 

The growth in production of natural gas from 2007-08 to 2008-09  was highest  in 
Middle East (6.3%), followed by Africa (4.8%), North America (4.1%),  Asia Pacific 
(3.5%) and South and Central America (2.2%). 

The total world consumption of natural gas has increased from 2345 Mtoe in 2003-
04 to 2652 Mtoe in 2007-08 and then  to 2726 Mtoe   in 2008-09 (Table 9.4). The 
world consumption of natural gas increased by 2.5% from 2007-08 to 2008-09. 

While United States was the largest consumer of natural gas, consuming 22% of the 
world consumption during 2008-09, Europe & Eurasia accounted for 37.8% of the 
total world consumption. Country-wise distribution of consumption of natural gas 
indicates that USA was the largest consumer (22%), followed by Russian federation 
(13.9%). India with a consumption of 37.2 Mtoe accounted for only 1.4% of total 
world consumption. 

The growth rate of consumption from 2007-08 to 2008-09 was the highest in the 
Middle East (7.6%), followed by Africa (6.1%), Asia Pacific (5.9%) and South and 
Central America(3.5%). The increase in consumption was 1.3% in North America   
and  there was marginal increase of 0.6% in  Europe & Eurasia.  




