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SAREP is a renewable energy promotional programme jointly initiated by the Commonwealth Science Council, UK, the 

School of Science & Mathematics, Sheffield Hallam University, UK, the British Council and in-country counterparts to 

increase the public awareness and accelerate the use of renewable energy technologies. 
 

SAREP Aims & Objectives are: 
• To train young scientists in renewable technology areas through postgraduate programmes. 

• To enhance the awareness of renewable energy applications among entrepreneurs, policy makers, politicians and the 

general public. 

• To facilitate entrepreneurs in Asia to develop trade & investment relations with partners in other parts of the world 

including Africa, Australia, Canada, Europe, Japan and the United States. 

• To start CARES (Centres for Applications of Renewable Energy Sources) as large demonstration projects in rural areas 

needing development, contributing to reduction of poverty. 

Renewable Energy Applications in India 
 

   The quadrupling of world oil prices in 1973/74 gave rise to 

concerns regarding the world’s dependence on hydrocarbons 

as the main source of energy. Awareness of environmental 

problems including climate change, which are brought about 

by the combustion of hydrocarbons, have added further 

importance to the need for a shift to renewable forms of 

energy, which in general produce no harmful environmental 

impacts.  In the wake of the two oil price shocks of 1973/74 

and 1979/80, India has been at the forefront in harnessing 

renewable forms of energy and disseminating technologies 

that would increase the use of these sources. 

   India, like many developing countries, has a high 

dependence on biomass energy sources. Of the two billion 

people in the world dependent on biomass energy (wood, 

dung, and agriculture crop residues) for cooking and heating, 

some 700 million live in India alone. Also, there are many 

remote and far-flung places where extension of the grid for 

provision of electricity is not economically viable.  

   Given these two facts, government policy and public support 

now target improvements in the efficiency of use of traditional 

sources of biomass fuels, as well as the dissemination of 

technologies by which solar, wind, small hydro, and biomass 

can also be used as a substitute for modern forms of energy, 

such as electricity and petroleum products. This is being 

achieved through a host of changes beginning with 

institutional alterations that started in the 1980s and 

subsequently various government-sponsored renewable 

energy programmes targeting grid and off-grid energy 

provision. 

Institutional Changes 
   In 1980, the Government set up the Commission for 
Additional Sources of Energy (CASE), which was 
envisaged as the renewable energy counterpart of the 
Atomic Energy Commission. The main objective of CASE 
was to draw up plans for transition from a hydrocarbon-
based economy to one based on renewable energy 
sources and it, therefore, focussed on policies and 
programmes for large-scale use of renewable energy 
sources. Since then, the role of renewable forms of 
energy in India has moved closer to the mainstream of 
energy developments, but there is still much to be done 
to meet this objective. 
   Renewable Energy Technologies (RETs), with emphasis on 

development, dissemination and demonstration, came into 

focus with the creation of the Department of Non-

conventional Energy Sources (DNES) in 1982 at par with the 

Departments of Coal and Power.  

   It was soon realised that a transition to a renewable-based 

economy cannot become a reality unless the government 

moved beyond RET development, dissemination and 

demonstration to their commercial application. This led to the 

conversion of the DNES into the Ministry of Non-

conventional Energy Sources (MNES) in 1992. It is 

noteworthy that India was the first country to dedicate a 

separate Ministry to the cause of renewables.  

   The MNES was restructured in 1993 into three divisions 

rural energy, urban/industrial energy and power generation for 

shift in emphasis from direct financial incentives to indirect 

fiscal incentives. 

   The focus on the various aspects of renewables from 

technology demonstration and development to technology 

commercialization and popularization through indirect fiscal 

incentives has led to substantial achievements in the sector. 
 

Technology mix for energy sustainability 
 

Achievements 
   Renewable energy programmes in India have focussed on 

both the development of technologies for supplying electricity 

to the grid and developing innovative solutions for rural areas 

in case of off-grid applications. India ranks among the first 

worldwide in realizing the tremendous potential of various 

renewable energy sources. 

Wind power: India has the 5th largest wind power installed 

capacity (1507 MW) worldwide of which over 95% (1444 

MW) has been realized through commercial projects. About 

8.5 billion units of electricity have already been fed to various 

state grids from wind power projects. There are many more 

opportunities in this field given India’s estimated gross 

potential of 45000 MW and technical potential of 13000 MW.  
 

Small hydro power: Small hydro power projects hold 

tremendous potential in improving the overall energy scenario, 

particularly for remote and inaccessible areas. Of the 

estimated potential of 15000 MW, 1423 MW has been 



realized through 420 projects of up to 25 MW station capacity. 

Additionally, 187 projects in this range with aggregate 

capacity of 521 MW are under construction, and 4096 

potential sites with an aggregate capacity of 10071 MW have 

been identified. 

Biomass power/cogeneration: MNES is implementing the 

world’s largest cogeneration programme in the sugar mills. 

Bagasse-based cogeneration in sugar mills is associated with 

an established potential of 3500 MW. Power generation from 

surplus agricultural residues is also being promoted. A 

capacity of 358 MW has been commissioned and 389 MW is 

under installation. 

Biomass gasifiers and other biomass energy  programmes: 

India is a world leader in small-scale biomass gasification with 

biomass gasifiers capable of producing up to 500 kW 

successfully developed indigenously. Biomass gasifiers are 

now being exported not only to the developing countries of 

Asia and Latin America, but also to Europe and USA. Around 

43 MW of total capacity has been installed, largely for stand-

alone applications.  

Solar power: Grid-interactive solar photovoltaic power 

projects aggregating 1890 kW have been installed and projects 

of 950 kW capacity are under installation. 

Rural renewable energy situation: The Government has 

undertaken many programmes focussing on technology 

improvements for servicing the cooking and other 

requirements of the rural households. Notable among these are 

the biogas development programme and the improved chulha 

(cookstove) programme. 

   The biogas development programme was started in 1981/82. 

Of the total estimated potential of 12 million plants, 3.202 

million family-type biogas plants have been installed along 

with 3487 community, institutional and nightsoil-based biogas 

plants as of March 2001. R&D in this area has focussed on the 

improvement in gas production at low and high temperatures; 

reduction in the cost of construction and maintenance; and 

diversified use of digested slurry for value-added products. 

   The National Programme on Improved Chulha (NPIC) was 

started in 1986/87. The aim of this programme was to 

conserve fuelwood, thereby check deforestation; eliminate 

smoke from kitchens; reduce the drudgery for women and 

girls, and generate employment in rural areas. Of the estimated 

potential of 120 million, 33.8 million improved chulhas 

(cookstoves) have been installed as of December 2001.  

   Despite these achievements, a massive challenge lies ahead 

in fulfilling the energy demands of a growing population while 

aiming for both environmental and energy sustainability. 
 

Addressing the challenges ahead 
   Renewables, as proven worldwide, offer tremendous 

opportunities in servicing the energy requirements of rural 

India. Meeting this challenge, however, would require 

addressing various issues related with technology diffusion. 

   There is a need to integrate the dissemination of RETs with 

imminent developmental needs of the rural India. This is 

because energy shortages being only a few decades old are not 

registered as ‘problems’ requiring immediate action. This is 

compounded by the fact that energy provision is mainly the 

responsibility of the women who do not have a say in 

decision-making in most societies. The success of any 

intervention, therefore, depends on how it impacts other 

imminent developmental needs of the poor. 

   There is a need to bring down the high cost of RETs to make 

these affordable to the majority of the poor. This requires 

partnerships for technology development and 

commercialization. Adequate budgetary allocations would be 

helpful in this regard. Technology adaptation with 

beneficiaries as active partners is another area that requires 

immediate attention.  

   Technology provision needs to be clubbed with building 

capability of the beneficiaries with respect to the use of 

technology. This necessitates improving quality control and 

ensuring repair and maintenance mechanisms. 

   Popularizing RETs also requires making these competitive 

with existing options. The issue of subsidies on commercial 

fuels which makes renewables a relatively less attractive 

option is one such area that needs to be addressed. 

   Addressing these challenges calls for policy changes and the 

Government has taken a step in this direction. The MNES is 

formulating a comprehensive policy on renewable energy and 

necessary supporting legislation. The policy aims at meeting 

the minimum rural energy needs, providing decentralised/off-

grid energy supply for agriculture, industry, commercial and 

household sectors in rural and urban areas, generating and 

supplying grid-quality power, and electrification of remote 

villages. 

   Further efforts are required for a transition from an oil-based 

economy to one that reflects a far larger share of renewables 

and much will depend on how we cash in on the technology 

developments worldwide. Caution would need to be exercised, 

of course, in adapting the technology to local conditions and 

needs.  

[Did you know that the stone age ended not due to lack of 

stones, and the oil age will end not due to a lack of oil] 
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For more details click on: 

Http://www.shu.ac.uk/schools/sci/teaching/as1/SCResearch.html
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