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Abstract 
 
Energy is central to sustainable development and poverty reduction 
efforts and affects all aspects of development -- social, economic, and 
environmental -- including livelihoods, access to water, agricultural 
productivity, health, population levels, education, and gender-related 
issues. It is difficult to achieve sustainable development versus 
increasing energy demand. None of the Millennium Development 
Goals (MDGs) can be met without major improvement in the quality 
and quantity of energy services in developing countries. 
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1. Introduction 
Developing countries like India are facing challenges to achieve sustainable 
development with respect to sustainable development. Renewable energy 
commercialization involves the deployment of three generations of renewable energy 
technologies dating back more than 100 years. First-generation technologies, which are 
already mature and economically competitive, include biomass, hydroelectricity, 
geothermal power and heat. Second-generation technologies are market-ready and are 
being deployed at the present time; they include solar heating, photovoltaics, wind 
power, solar thermal power stations, and modern forms of bioenergy. Third-generation 
technologies require continued R&D efforts in order to make large contributions on a 
global scale and include advanced biomass gasification, hot-dry-rock geothermal 
power, and ocean energy [1-4]. Total investment in renewable energy reached $257 
billion in 2011, up from $211 billion in 2010. The top countries for investment in 2011 
were China, Germany, Spain, the United States, Italy, and Brazil [5]. Continued 
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growth for the renewable energy sector and promotional policies helped the industry 
weather the 2009 economic crisis better than many other sectors [6]. Renewable 
energy technologies are essential contributors to sustainable energy as they generally 
contribute to world energy security, reducing dependence on fossil fuel resources [6], 
and providing opportunities for mitigating greenhouse gases. Coal-CCS (concentrated 
solar power) and nuclear offer less benefit thus represent an opportunity cost loss, and 
the biofuel options provide no certain benefit and the greatest negative impacts [7]. 
Coal dominates the energy mix in India, contributing to about 60 % of the total 
primary energy production. Over the years, there has been a marked increase in the 
share of natural gas in primary energy production. 
 
 
2. Fuel Supply 
India has huge coal reserves, at least 84,396 million tonnes of proven recoverable 
reserves (at the end of 2003). This amounts to almost 8.6% of the world reserves and it 
may last for about 230 years at the current Reserve to Production (R/P) ratio. In 
contrast, the world's proven coal reserves are expected to last only for 192 years at the 
current R/P ratio. Reserves/Production (R/P) ratio- If the reserves remaining at the end 
of the year are divided by the production in that year, the result is the length of time 
that the remaining reserves would last if production were to continue at that level. 
India is the fourth largest producer of coal and lignite in the world. Coal production is 
con-centrated in these states (Andhra Pradesh, Uttar Pradesh, Bihar, Madhya Pradesh, 
Maharashtra, Orissa, Jharkhand, West Bengal). Oil accounts for about 36 % of India's 
total energy consumption. India today is one of the top ten oil-guzzling nations in the 
world and will soon overtake Korea as the third largest consumer of oil in Asia after 
China and Japan. The gross generation of power in the year 2002-2003 stood at 531 
billion units (kWh). Nuclear Power contributes to about 2.4 per cent of electricity 
generated in India. India has ten nuclear power reactors at five nuclear power stations 
producing electricity.  

More nuclear reactors have also been approved for construction. India is endowed 
with a vast and viable hydro potential for power generation of which only 15% has 
been harnessed so far. The share of hydropower in the country's total generated units 
has steadily decreased and it presently stands at 25% as on 31st May 2004. It is 
assessed that exploitable potential at 60% load factor is 84,000 MW. The country's 
annual crude oil production is peaked at about 32 million tonne as against the current 
peak demand of about 110 million tonne. In the current scenario, India's oil 
consumption by end of 2007 is expected to reach 136 million tonne(MT), of which 
domestic production will be only 34 MT. India will have to pay an oil bill of roughly 
$50 billion, assuming a weighted average price of $50 per barrel of crude. In 2003-04, 
against total export of $64 billion, oil imports accounted for $21 billion. India imports 
70% of its crude needs mainly from gulf nations.  
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3. Energy Consumption  
Final energy consumption is the actual energy demand at the user end. This is the 
difference between primary energy consumption and the losses that takes place in 
transport, transmission & distribution and refinement. The major commercial energy 
consuming sectors in the country are classified and it has been seen from the figure, 
industry remains the biggest consumer of commercial energy and its share in the 
overall consumption is 49%. (Reference year: 1999/2000). Economic growth is 
desirable for developing countries, and energy is essential for economic growth. 
However, the relationship between economic growth and increased energy demand is 
not always a straightforward linear one. For example, under present conditions, 6% 
increase in India's Gross Domestic Product (GDP) would impose an increased demand 
of 9 % on its energy sector. In this context, the ratio of energy demand to GDP is a 
useful indicator. A high ratio reflects energy dependence and a strong influence of 
energy on GDP growth. The developed countries, by focusing on energy efficiency 
and lower energy-intensive routes, maintain their energy to GDP ratios at values of 
less than 1. The ratios for developing countries are much higher. 
 
 
4. Energy Need 
The per capita energy consumption is too low for India as compared to developed 
countries. It is just 4% of USA and 20% of the world average. The per capita 
consumption is likely to grow in India with growth in economy thus increasing the 
energy demand. Energy intensity is energy consumption per unit of GDP. Energy 
intensity indicates the development stage of the country. India's energy intensity is 3.7 
times of Japan, 1.55 times of USA, 1.47 times of Asia and 1.5 times of World average. 
Coal is the predominant energy source for power production in India, generating 
approximately 70% of total domestic electricity. Energy demand in India is expected to 
increase over the next 10-15 years; although new oil and gas plants are planned, coal is 
expected to remain the dominant fuel for power generation. Despite significant 
increases in total installed capacity during the last decade, the gap between electricity 
supply and demand continues to increase. The resulting shortfall has had a negative 
impact on industrial output and economic growth. However, to meet expected future 
demand, indigenous coal production will have to be greatly expanded. Production 
currently stands at around 290 Million tonnes per year, but coal demand is expected to 
more than double by 2010.  

Indian coal is typically of poor quality and as such requires to be beneficiated to 
improve the quality; Coal imports will also need to increase dramatically to satisfy 
industrial and power generation requirements. India's demand for petroleum products 
is likely to rise from 97.7 million tonnes in 2001-02 to around 139.95 million tonnes in 
2006-07, according to projections of the Tenth Five-Year Plan. The plan document 
puts compound annual growth rate (CAGR) at 3.6 % during the plan period. Domestic 
crude oil production is likely to rise marginally from 32.03 million tonnes in 2001-02 
to 33.97 million tonnes by the end of the 10th plan period (2006-07). India's self 
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sufficiency in oil has consistently declined from 60% in the 50s to 30% currently. 
Same is expected to go down to 8% by 2020. Around 92% of India's total oil demand 
by 2020 has to be met by imports. India's natural gas production is likely to rise from 
86.56 million cmpd in 2002-03 to 103.08 million cmpd in 2006-07. It is mainly based 
on the strength of a more than doubling of production by private sector. In the area of 
nuclear power the objective is to achieve 20,000 MW of nuclear generation capacity 
by the year 2020. 

 
 

5. Energy Pricing 
The Indian energy sector offers many examples of cross subsidies e.g., diesel, LPG and 
kerosene being subsidised by petrol, petroleum products for industrial usage and 
industrial, and commercial consumers of electricity subsidising the agricultural and 
domestic consumers. Grade wise basic price of coal at the pithead excluding statutory 
levies for run-of-mine (ROM) coal are fixed by Coal India Ltd from time to time. Price 
of energy does not reflect true cost to society. The basic assumption underlying 
efficiency of market place does not hold in our economy, since energy prices are 
undervalued and energy wastages are not taken seriously. Pricing practices in India 
like many other developing coun-tries are influenced by political, social and economic 
compulsions at the state and central level. More often than not, this has been the 
foundation for energy sector policies in India. The pithead price of coal in India 
compares favourably with price of imported coal. In spite of this, industries still import 
coal due its high-er calorific value and low ash content. As part of the energy sector 
reforms, the government has attempted to bring prices for many of the petroleum 
products (naphtha, furnace oil, LSHS, LDO and bitumen) in line with international 
prices. The most important achievement has been the linking of diesel prices to 
international prices and a reduction in subsidy. However, LPG and kerosene, 
consumed mainly by domestic sectors, continue to be heavily subsidised. Subsidies 
and cross-subsidies have result-ed in serious distortions in prices, as they do not reflect 
economic costs in many cases.  

The government has been the sole authority for fixing the price of natural gas in the 
country. It has also been taking decisions on the allocation of gas to various competing 
consumers. The gas prices varies from Rs 5 to Rs.15 per cubic metre. Electricity tariffs 
in India are structured in a relatively simple manner. While high tension consumers are 
charged based on both demand (kVA) and energy (kWh), the low-tension (LT) 
consumer pays only for the energy consumed (kWh) as per tariff system in most of the 
electricity boards. The price per kWh varies significantly across States as well as 
customer segments with-in a State. Tariffs in India have been modified to consider the 
time of usage and voltage level of supply. In addition to the base tariffs, some State 
Electricity Boards have additional recovery from customers in form of fuel surcharges, 
electricity duties and taxes. For example, for an industrial consumer the demand 
charges may vary from Rs. 150 to Rs. 300 per kVA, whereas the energy charges may 
vary anywhere between Rs. 2 to Rs. 5 per kWh. As for the tariff adjustment 
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mechanism, even when some States have regulatory commissions for tariff review, the 
decisions to effect changes are still political and there is no automatic adjustment 
mechanism, which can ensure recovery of costs for the electricity boards. 

 
 

6. Conclusion 
Energy demand with respect to sustainability is priority for all developing countries. 
Through the provision of sound policy advice, development and implementation of 
programmes, UNDP has promoted a wide range of clean energy technologies and has 
worked across a range of scales, from individual households and villages up to 
national, regional, and global levels. Technologies that promote sustainable energy 
include renewable energy sources, such as hydroelectricity, solar energy, wind energy, 
wave power, geothermal energy, artificial photosynthesis, and tidal power, and also 
technologies designed to improve energy efficiency. There is need for further research. 
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