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FOREWORD  
 
 

South Asian countries are under immense social and political compulsions to secure reliable, 

sustainable and affordable energy supply to meet the fast growing demand for commercial energy to 

fulfill aspirations of the people and economic growth of the region. Constrained with limited 

reserves of fossil fuels, the region, however, offers ample opportunities for tapping the renewable 

energy potential. Environmental concerns and access to energy in rural off-grid areas is another 

driving force for the development of renewable energy resources. In South Asia, as in other parts of 

the world, a number of renewable energy projects were started with a great deal of enthusiasm. 

Many of these projects were successful but many collapsed within a few years of their 

implementation, either due to the declining oil prices or because of the institutional and other 

reasons. 

 

The SAARC Energy Centre (SEC) is actively pursuing the development of renewable energy in 

South Asia with the goal of increasing accessibility of modern commercial energy to the people 

particularly in rural areas. As one of its initiatives in the renewable energy (RE) sector, SEC 

undertook a program titled “Study on Critical Success Factors for Renewable Energy Projects in 

South Asia”. The study reviewed the RE projects, undertaken over the last 30 years in SAARC 

countries with special emphasis on identification of critical factors contributing to the success as 

well as the risk factors that turned many RE projects into failures. This report can serve as a 

reference for planners, policy makers, academia, international development partners and other 

stakeholders in fostering RE development in the region. It is hoped that lessons learnt and factors 

identified for success of a RE project will be useful for replication, technology transfer, sharing best 

practices and attracting investment in the renewable energy projects, particularly for rural 

development. 

 

The cooperation of SAARC Energy Centre‟s Governing Board Members in identification and 

selection of country and regional experts is thankfully acknowledged. The services of country 

experts for preparation of country reports, which provided basic inputs for this regional report, are 

highly commendable. I owe special thanks to Prof T. L Sankar, the regional expert for this study, for 

successfully steering the study and producing this valuable report. The report has been benefitted 

from valuable suggestions and comments of Dr. Toufiq A. Siddiqi, President of Global Environment 

and Energy the 21st Century, Hawaii, USA. I also appreciate professionals of SEC for their 

contributions in reviewing and editing the study reports and coordinating the project.  

 

 

              Hilal A. Raza  

                  Director  

 Islamabad, June 2009                   SAARC Energy Centre  
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1. The SAARC Region consists of eight 

countries namely, Afghanistan, Bangladesh, 

Bhutan, India, Maldives, Nepal, Pakistan and Sri 

Lanka. This study undertaken by SAARC Energy 

Centre (SEC), Islamabad, covers all these 

countries except Afghanistan, which could not 

nominate a country expert.  The countries of this 

region present a picture of wide disparities in size, 

population, and economic growth, though they 

share many common aspects of history and culture. 

South Asia is in a period of transition as the 

constituent countries are striving to implement 

effective economic, political, social measures and 

evolve administrative and legal structures to 

support sustained growth. Energy supply and 

security have become issues of great importance to 

sustain growth. But all countries of the Region are 

highly dependent on imported oil whose supply 

and price are volatile. There is now a greater 

emphasis on developing indigenously available 

renewable energy resources (RES). The SAARC 

Energy Centre, Islamabad, has therefore taken up a 

study on “Critical factors in determining the 

success of renewable energy projects in South 

Asia”.  This Report is based on the country reports 

prepared by one selected country expert from each 

of seven countries in the Region as per the 

common structure and analytical approach 

designed by the SEC. 

 

2. The objectives of the study are: 

 

 To review the renewable energy 

initiatives taken by the SAARC countries 

during the past 30 years and identify the 

projects implemented by various South 

Asian countries under these initiatives. 

 To identify the factors that have primarily 

been responsible for their success or their 

failure. The primary focus will be on 

stand-alone wind power, solar 

photovoltaic and other renewable energy 

projects especially those in the remote 

locations. 

 To disseminate the experience of success 

as well as failure of RE projects among 

the key stakeholders involved in 

development of renewable energy in the 

region. 

 

3.  The structure and contents of the country 

studies are intended to be of assistance to the 

renewable energy policy makers and developers of 

projects and programmes to evolve Renewable 

Energy (RE) projects and programmes with 

features that could make them successful and help 

them avoid the risk factors leading to failures of 

such programmes. The country studies were also 

expected to help them to initiate and implement 

new policies and projects of lasting value.  The 

policies and programmes implemented at different 

points in time, over three decades in countries with 

diverse economic and social environment were to 

serve as the learning experience for the region as a 

whole. The final Report was put together with the 

expert study reports prepared separately for the 

countries of the South Asian Region as the first 

step.  Each country report was prepared by a 

selected country expert, familiar with the energy 

situation, specifically with the renewable energy 

policies and programmes, of the country.  The 

reports were reviewed by a Regional Expert 

specially selected for the task and the Secretariat of 

the SEC Islamabad, who are familiar with the 

energy sector issues of all the South Asian 

countries. Wherever necessary and possible, the 

data/information available in public domain in the 

data banks of international agencies like UN, US 

EIA, ADB and ESCAP were included by the 

Regional Expert in this Regional Report.  
 
4. The potential of usable renewable energy is a 

function of the technology available for its 

utilization and the extent of area surveyed in a 

country for that resource and after allowing for the 

other uses.  The completeness of the survey for a 

particular resource and the state of art of the 

utilization technology and equipment available 

define the “potential availability” of the renewable 

energy resource (RES) at that point in time. No 

country in the region has a complete assessment of 

RES.  Some attempts have been made in some 

countries like India, Pakistan and Bangladesh to 

map the resources in respect of some specific 

renewable resource (Wind, Biomass, small Hydro 

energy resources), wherever there are proven 

technologies for utilizing the same and whose 

availability is in relative abundance. 

 

5. As RE development has become an 

important issue in energy management and 

economic development in all the countries of the 

region, each country has initiated action to 

formulate RE policy for the country.  Bangladesh, 

India, Pakistan and Sri Lanka have formulated 

comprehensive draft policies exclusively for 

renewable energy development. Government of 

Pakistan approved and issued “Policy for 

EXECUTIVE SUMMARY 
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Development of Renewable Energy for power 

generation 2006” in January 2007 and Bangladesh 

has approved the Renewable Energy policy in 

November 2008. Most of the countries including 

India have only specific policies in respect of 

certain forms of renewable energy.  The larger 

countries like India, Pakistan and Sri Lanka have 

set up good institutional arrangements, whereas 

Bangladesh has good institutional setup for RE 

development in non-government sector. Many of 

these institutions are yet to get well established.  

They have all been active in participating in 

regional and international seminars to understand 

the issues and have initiated some small RE 

projects.  Most of the policies rely on providing 

incentives to promote Renewable Energy 

Technology (RET) by way of subsidy or tax 

concessions.  The use of feed-in-tariff to encourage 

the sale of electricity produced through the use of 

RETs is slowly gaining ground.  There are only a 

few countries, which have a specific policy 

towards very high technologies like improved 

public transport systems and the use of alternate 

fuels or batteries in personal transport systems.  It 

is praiseworthy that all countries are conscious of 

the importance in the future of proper RET 

development and are stressing its importance for 

Energy security. 

 

6. In all countries small beginnings have been 

made towards some R&D effort and pilot plants 

have been set up by Government agencies, 

academic institutions and even by NGOs to utilize 

the RES, which are indigenously available in 

relatively large quantities. There is need and scope 

to organize and coordinate the R&D efforts of the 

different countries to mobilize regional 

cooperation of all, or most of the countries, in 

areas, which are of interest to most of the SA 

countries.   

 

7. Several initiatives have been taken to 

promote renewable energy technologies (RET) and 

new ways of utilizing renewable energy resources 

(RES) in all countries including the geographically 

small countries in the region like Maldives and 

Bhutan. In many small countries these initiatives 

were driven by the support given by external 

agencies - usually the multi lateral development-

financing agencies - like ADB, USAID, GTZ, etc.  

In the larger countries, the planning and 

development agencies and the energy 

organizations of the respective countries 

themselves have tried various experiments and 

innovations. In effect, all the countries in the 

region have experimented with many renewable 

energy technologies and devices and several of 

these projects and programmes have been provided 

with technical and financial assistance by external 

agencies also. Among the projects some in a few 

countries have proved to be of outstanding success, 

while, many did not give results as anticipated. 

Even among the unsuccessful projects some are 

still continued as pilot schemes, some have been 

abandoned. In respect of the successful projects the 

countries are attempting to replicate these to the 

best extent possible. 
 
8. In this Report, an attempt is made to identify 

the most successful projects from each country and 

analyze the factors which led to the success and 

from the factors identified as contributors to the 

success in the different countries some general 

conclusions regarding the factors which make a 

renewable energy project successful are derived.  

Similarly in each country, the RE projects which 

have proved to be unsuccessful are identified and 

the factors that led to the projects failing to achieve 

the anticipated results are analyzed. From the 

country-wise analysis the factors which normally 

led to failure of RE projects in the region are 

derived.  

 

Country wise Successful Projects  

 

9. The study identified some successful 

projects in each country. Brief descriptions of some 

of  these projects are given below:   
 
a) Bangladesh: In Bangladesh among the large 

number of RE projects implemented two stand out 

as very successful ones. One of them is Grameen 

Shakti (GS). GS is a non-government socially 

conscious commercial agency. In this company a 

well-organized effort was made to launch a solar 

energy program. The Company‟s main activity is 

to promote Solar PV electrification in households 

by providing Solar Household Systems (SHS) on a 

commercial basis. By March 2009, GS  installed 

nearly 2.2 lakhs (One lakh represents 100,000) 

SHS of 20 to 80W capacities. Most of these are for 

Bazaars and Village markets. For the household 

installations depending on the size, they provide 2-

6 CFL lights, 1-3 fans and radio socket and even a 

socket for a BW TV.    It has benefited over 

600,000 beneficiaries. Installation and after–sales 

service is taken care of through a well distributed 

559 branch offices. These are managed by 87 

regional offices and 11 divisional offices. This is 

most successful because of some novel features 

like No direct Subsidies, Vast rural network of 

service-providers, Local technician training and 

Local manufacturing of SHS accessories. GS has 

brought down the costs and currently the most 

popular size SHS 50watt size which can power 4-6 

solar lights and TV and mobile charger is sold at 

USD 400 and repaid over three years with low 

interest. 
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The other successful project is Faridpur wood-

gasifier plant. This successful small project is 

based on a wood gasifier based stove which 

provides cooking facilities for 700 orphans and 

destitute boys and girls in Faridpur Muslim 

Mission.  The cooking was earlier done on 

traditional open firewood ovens with conversion 

efficiency less than 10%. The gasifier reactor of 

11.75 kg/hr substituted this and the efficiency of 

conversion is 27.2%.   It saves about 50% of the 

wood and considerably reduced local and global 

pollution. The digester for human waste, cooking 

and boiling stoves were made locally. The total 

cost was around US$ 7,000 where as payback 

period was around only 7 months! The factors that 

have contributed to the success of the Faridpur 

gasifier are the realization and appreciation by the 

owner-managers that it saves 50% of the fuel wood 

cost and makes the environment less polluting. It 

has gained wide attention and has attracted visitors 

who would like to replicate such projects. They 

have a strong commitment to run the plant 

successfully as a long-term solution . There has 

been no study of the health benefits of this 

particular gasifier but world-wide several studies 

have been made of pollution reduction in 

household and institutional cooking which have 

established the large health benefits of such 

schemes  

 

b) Bhutan: The country has potential energy 

resource in the form of large hydroelectric 

potential which is far greater to the countries needs 

and has plans for extending the grid supply to all 

villages. Two tiny hydro projects have been 

selected as the successful projects, because of the 

innovative and efficient management arrangement. 

They are community owned and community 

managed! One of them is Chendebji at Trongsa 

with a capacity of 70kW and the other one is 

Sengor plant at Mongar with 100kW capacity. The 

other successful project in Bhutan is a programme 

under which a few small solar power installations 

have been set up. The Royal Society for Protection 

of Nature (RSPN) and the Phobjikha Conservation 

Area Programme (PCAP) has mobilized funds 

from Solar Electric Light Fund (SELF) for the 

project. The success of this project is due the 

proper selection of technology supplier, a reputed 

firm from India, under an agreement binding the 

firm to provide full maintenance and operational 

assistance.   

 

c) India: In India four successful projects/

programmes have been selected for the analysis, 

which have different technologies and diverse 

organizational and incentive and management 

systems. The first is the Wind Power Generation 

programme. This is the most successful of all RE 

programmes. Wind power generation by private 

sector players has grown so rapidly in the last five 

years that it contributes in 2009 over 8,757 MW 

which is 70% of the total contribution of new and 

renewable energy resources to power generation in 

India. This has been achieved without any “cash 

subsidy”, as in the case of most RE programmes. 

The package of incentives to investments in wind-

power generation by private sector included fiscal 

concessions like, accelerated depreciation (large 

indirect subsidy!), tax holidays, customs duty 

relief, and liberalized foreign investment 

procedures. The other factors contributing to the 

success of wind energy are that all likely 

impediments to the projects, such as, sales and 

price are removed by the facility for transmitting 

the power generated to any place, banking the 

power produced, as and when wind conditions 

permit, and keep it “on account” with the Discom 

concerned till its transmission becomes necessary, 

and a feed-in-tariff for all utility purchase of this 

power. 

 

The Second successful project (a programme) is 

Large size parabolic Solar Cooking System. The 

project which uses a known technology - parabolic 

solar concentration. The innovation is the design of 

computer controlled large parabolic concentrators 

working in tandem to produce adequate heat to 

cook food for a large number upto 15,000 meal a 

day. A scholarly Indian solar energy activist 

developed the project, for cooking food for about 

15,000 pilgrims in the temple town of Tirupathi in 

South India. It is the first example of this kind of 

project. It is not a viable project if considered 

strictly on commercial grounds. However if carbon 

credits are encashed and the local pollution 

reduction in a temple town which people consider 

as a sacred place, are taken into account, the 

project is a big success with a lot of publicity 

benefits.    The factors like stable and efficient 

management, availability of good Government 

support and wide appreciation of the reduction of 

pollution has made this as one of the successful 

projects. 

 

The third example is a very large nation-wide 

programme called Village Energy Security Project. 

As illustration two villages which are successfully 

implementing the project in Gujarat are analyzed in 

the report. This successful project is one of the 

early projects approved under the Rajiv Gandhi 

Grameen Vidyutikaran Yojana (RGGVY), a 

development program which aims at providing 

electricity to all villages including hamlets in four 

years and providing electricity to all rural 

households. Under the scheme bids were invited 

for setting up of decentralized energy systems and 

operating them to supply the village energy needs. 

A Delhi based Energy Research Organisation – 

IRADe - was awarded two projects on Village 
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Energy Security by MNRE, Government of India. 

The project has mobilized active participation of 

the village community. A village committee was 

democratically set up which will eventually own 

the project and assume overall responsibility of 

operation and management, i.e., they will be 

responsible for electricity generation, distribution 

and management of the finances. Proper selection 

of appropriate mature technology, full and prudent 

utilization of the government subsidy and 

community involvement at all stages from the 

beginning, starting with planning, construction of 

the project, and management of the project have 

contributed to the success of this project. Good 

capacity building of all concerned persons and 

agencies in advance and partnership with reputed 

NGOs enhanced the level of success of the project. 

 

The fourth project analyzed as a   successful 

project is Mega-watt Size Grid Interactive Solar 

Photovoltaic Power Plants. Owing to the high 

initial cost, the cost of electricity production from 

such plants comes to be over Rs.15 to 17 per kWh. 

This has hindered its wider adoption, especially by 

the utilities. This in turn limits the production 

capacity of solar photovoltaic panel production 

which has high scale economies.  In order to give a 

chance for megawatt size solar photovoltaic and 

solar thermal plants to be set up to provide some 

experience of such plants and to push towards cost 

reduction through larger volumes of panel 

manufacture, MNRE has introduced this new 

scheme. This consists of a subsidy to be given 

from the Central Government of Rs.12 per kWh of 

electricity generated from crystalline silicon PV 

panel based power plants of a minimum size of 

1MW. At each location the maximum capacity 

permitted will be 2 MW. They can sell that power 

at competitive rates to electricity distribution 

companies and deliver electricity generated to the 

State grids. In the demonstration stage projects 

would be limited to an aggregate installed capacity 

of 50 MW of solar power generation. In response 

to the Government‟s invitation attracted by the 

generous level of subsidy, a large number of 

applications have been received and are under 

consideration.  

 

d) Maldives: The most successful project is the 

Laamu Atoll PV project funded by the Japanese 

government grant and implemented by a Japanese 

contractor.  Under this project, solar panels of 2.8 

kW, 4 in number, were installed to produce about 

10 kW power to satisfy the power needs of multi 

purpose building and the island office.  The project 

was commissioned in 2006 and has been 

functioning very efficiently.  Though the power is 

costly, it provides a model for providing the power 

needs of holiday resorts, which come up on small 

islands with zero pollution.  The factors, which 

contributed to the success of the scheme, are 

selection of superior technical design and good 

implementation.  Cost was not an inhibiting factor 

as it was taken as a pilot research project.   

e) Nepal: The most successful renewable energy 

project has been Rural Energy Development 

Programme (REDP) which promotes decentralized 

energy planning at district level.  A community 

organization is set up at the village level for the 

operation of micro Hydro plants.  The programme 

relies greatly on community participation in 

planning and management of the district energy 

systems. It has been extended to 15 districts, and is 

funded by Government of Nepal and UNDP.  

Though it is essentially based on micro Hydro 

schemes, it has other RET equipment also like 

solar PV lighting, biogas, improved cooking 

stoves, etc.  Rural energy supply is taken up as an 

effective entry point for sustainable development 

and poverty reduction through community 

managed energy service delivery.  The World Bank 

has also joined in the programme as a partner.  For 

this purpose, community organisations (COs) are 

created with the members representing each 

household in the target settlement, and each CO is 

oriented on energy and other related socio-

economic development issues.  The factors which 

contribute to the success of the REDP programme 

in Nepal are: The programme is conceived as part 

of the overall socio-economic development of 

geographically and administratively defined area 

like a district, The development of locally available 

energy resources like Mini and Micro Hydro are to 

form the core of the development effort, The 

scheme is generously funded by international aid 

agencies. 
 
f) Pakistan: The Aga Khan Rural Support 

Programme (AKRSP) has installed over 180 micro

-hydro power units in Chitral District, North-West 

Frontier Province, Pakistan. Initially, in 1986, 

micro-hydro plants (MHPs) were installed as 

research and demonstration. The Entire 

responsibility of implementation is passed on to a 

Village Organisation (VO). Formed for the purpose 

by AKRSP provides the negotiated cost of the 

plant and technical input is required during the 

construction period. AKRSP has a standard 

methodology of going through 3 dialogue 

processes with the community and signing a terms 

of partnership as pre-condition of support. The 

micro hydropower project serves a Cluster of 5 

Village Organisations (VOs) and 6 Women‟s 

Organisations (WOs). The elected body 

specifically responsible for the electricity project is 

the Executive Committee (EC). The EC has 13-16 

members including one Convener, and three 

representatives of each of the 4 transformer 

committees. A report by a judge of the ASHDEN 
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Award committee reported in 2004  that the 

capacity of the micro-hydro projects varied 

between 25 Kw and 75 Kw at each location and 

the Executive Committee levies the tariff which is 

normally Rs 6000 as the connection charge per 

household and consumption tariff of Rs 3 to Rs 5 

per Kwh . In some places a lower tariff is collected 

from the poorer households   The critical success 

factors that contributed towards the success of the 

program are: Micro hydropower is an indigenous 

and renewable source of energy. The components 

of MHP can be locally manufactured and systems 

can be assembled. Micro hydropower systems can 

be locally managed, operated and maintained with 

the provision of basic training input to the local 

people. 

 

The second highly successful project is the 

deployment of the solar home lighting systems. 

AEDB has electrified 1,762 remote off-grid homes 

in 31 villages in all the four provinces of the 

country through Renewable Energy Technologies 

(RET). Each household in each village has been 

provided with 80 W Solar Panel, Charge 

Controller and Battery, 4 CFL Lamps, 2 LED 

lights, a 12 Volt Dc fan and a TV socket. The 

Solar panel charges battery during daylight hours 

and the stored energy is used to provide light to 

homes/streets, and to operate fans/TVs during day 

and night. The cost per system is in the range of 

US$1200 to US$1500 excluding installation cost. 

The critical success factors for this program are: 

 Free hardware-people are very supportive; 

 Free service guarantees; 

 The other alternative is the Grid 40 km 

away and is the need of communities is 

urgent; 

 Systems are standalone. Communities are 

responsive in many locations. It is reported 

that the communinities in such locations  

accept ownership and maintain the systems 

properly; 

 Community is responsible for O&M for 

which skills needed are minimal.  
  

g) Sri Lanka: The most successful renewable 

energy project in Sri Lanka has been identified to 

be the Energy Services Delivery/Renewable 

Energy for Rural Economic Development (ESD/

RERED) project, with its coverage of multiple 

technologies, commercially oriented but 

concessionary financing. Funding is through 

international and local lender support and grants 

by the government. The program has spread 

through the country to reach over 100000 

households targeting off-grid electricity supply, 

from solar home systems and micro-hydroelectric 

systems.  In the same project, funding was 

provided to develop an estimated 126 MW of grid-

connected small power plants (some of which are 

still under construction), which may be expected to 

generate an annual average of 419 GWh.  This 

amount of energy will be adequate to serve 5, 

00,000 households (without adjustment for 

network losses) at the present average annual 

household consumption rate of 840 kWh/year. The 

most successful off-grid project is the Dothalu Oya 

Village Hydropower project and the successful on-

grid project is the Carolina mini Hydropower plant.  

 

Success Factors for of RE Projects 
 
10. From the study of all these projects the 

following conclusions are drawn as the factors 

which contribute to the success of RE projects: 

 

a. The presence of an approved policy for the 

renewable energy sector as a whole, or sub-

sector policies relating to each technology or 

sub-sector.   

b. Availability of reliable resource assessment 

data. 

c. Well-established, efficient, institutional 

arrangements for planning and 

implementation of RE projects/programmes. 

d. Incentives–financial, fiscal, and supportive 

feed-in tariff systems.   

e. Project identification and prioritization with 

reference to the felt needs of the 

beneficiaries under the programme /project. 

f. Project financing tied up fully in advance for 

smooth flow of funds for implementation. 

g. Standardization of design, technology and 

specifications.   

h. Meticulous and detailed due diligence of the 

needs, locally available capability, and 

resources of the area in advance.   

i. Community Participation. 

j. The training needs identification and 

provision of capacity building assistance 

ahead of launching a programme and 

continuous capacity augmentation support 

throughout the life of the project. 

k. Availability of efficient consultancy 

companies and well-established and reliable 

contracting firms. 

l. Availability of knowledge support from 

reputed academic or technical institutions. 
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m. Arrangements for regular main-tenance of 

the systems. 

 

Country wise Unsuccessful  Projects   
 

11. Brief descriptions of identified unsuccessful 

projects are given below:  

 

a) Bangladesh: The unsuccessful programme in 

Bangladesh is the Wind power programme. Some 

small wind turbines were installed in the late 90s 

and early 2,000s. They all failed within a short 

time.  The Power Development Board (PDB) 

installed two units of 0.98 MW each in Feni but 

they are also not functioning now.  Another two 

units were set up in Kutobtia, but they also failed 

due to technical problems. These appear to be 

mainly due to design deficiency and use of non-

validated wind energy data. The units purchased 

were manufactured abroad but procured through 

local contractors who were treated as technology 

suppliers.  

 

b) Bhutan: It has been successful in promoting 

community based micro Hydropower generating 

plants, but their efforts in developing solar PV 

systems have not been successful.  It has not been 

popularized as a scheme to bridge the time gap 

between the present situations of non-supply of 

electricity to a distance date when there will be 

grid connected electricity supply. The failure to 

appreciate and address the issue of differential cost 

between PV based power and Hydro power from 

large power stations like Tala Hydro power project 

have led to the consumers showing very little 

interest or enthusiasm for such projects. The lack 

of trained manpower to provide technical support 

for maintenance and repair has also contributed to 

this. The rationale for experimenting with the 

expensive solar PV systems in a country with 

abundant cheap hydel power is that Bhutan has 

very small clusters of three to ten houses located at 

remote high altitude  locations to which extention 

and maintenance of grid supply would be 

costlier.than solar PV systems.   

 

c) India: The two programmes selected below as 

“unsuccessful projects” are (i) improved cooking 

systems in poor households to replace firewood 

and to reduce the adverse health impact of the 

indoor pollution and (ii) jatropha cultivation on a 

large scale to launch the bio diesel programme.  

Many enthusiasts of the renewable energy 

technology might object to the naming of these 

schemes as a failure.  The Improved Cooking 

Systems (ICS) has so far led to the introduction of 

millions of smokeless chulhas in the villages and 

over 0.6 million solar cookers have been deployed. 

Still it is not considered as a commercially viable 

program and convenience-wise preferable to 

traditional cooking stoves by civil society. All over 

the country one sees improved cooking stoves 

remaining abandoned. The poor has gone back to 

traditional  “three stone” cooking with firewood 

and agri-waste while the rich have adopted LPG  

cooking with subsidized supply of LPG cylinders 

 

The second failure project is the program to launch 

large scale Jatropha cultivation. Within a few years 

after the launch it is realized that seed material was 

not subjected to the normal rigorous tests and 

under non-irrigated conditions the yields are very 

low.  The critical factors that contributed to the 

failure of the project are poor planning and 

preparation resulting in the hasty launch of a large 

programme for populist consideration, Non 

validation of the essential details of the project like 

availability of land, and yield of local variety oil 

seed plants, relying on untested technology for 

cultivation, Poor coordination of the role of diverse 

agencies and their responsibilities in the 

programme. 

 

d) Maldives: One project, which led to a lot of 

problems and abandoned, as a failure is the one set 

up in December 2004 with UNDP assistance to 

explore the possibility of utilizing the gases 

produced from landfill for power generation in 

Thilafushi Island.  This island receives waste from 

Male, Villigili and other surrounding tourist 

resorts. However, on commissioning the project, it 

was found that the burning of the waste in open fire 

produced foul smell, which was spreading to the 

neighboring islands; smoke was also reaching Male 

and Villigili. The contamination of sea and air 

attracted strong objections from environmentalists.  

The presence of sub surface seawater made the 

landfill gas extraction very difficult. The factors 

that led to the failure of project are obvious. Very 

poor project investigation, hasty selection of 

technologies, lack of an critical evaluation of the 

appropriateness of the selection of project location 

with reference to surrounding environment and the 

failure to visualize the   likely adverse 

environmental impacts by way of smell and smoke, 

have made the project a non-starter from the 

beginning. 

 

e) Nepal: The initiative, which proved to be a 

failure from the beginning related to wind energy 

utilization projects. The data on wind energy 

source is very inadequate in Nepal, though some 

efforts have been made by the Department of 

Hydrology and Meteorology.  Unevenness of 

topography results in significant variation in the 

wind conditions even within a few meters distance 

and mapping of wind resources is very difficult.  

The reasons from the failure of this project are 

obviously very poor choice of technology supply 

without proper guarantees.  The study of the wind 
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conditions in the particular region was unreliable 

and design of the equipment was defective. In 

countries like Nepal and Bhutan, which have large 

and unused hydropower potential, the use of solar 

PV and wind power is likely to be difficult, 

especially in mountainous areas where wind 

velocities fluctuate and long periods of rain are 

common. Diligent collection of data at the location 

and their proper validation is very important for 

the success of wind energy projects in such 

locations. 

 

f) Pakistan: Pakistan  has many small projects 

relating to Solar, Biogas and Wind. Among them 

the ones which have proved unsuccessful are 

Biogas and Solar PV programmes by the 
Directorate General of New and Renewable Energy 
Resources (DGNRER) under the Ministry of 
Petroleum and Natural Resources  during 1974 to 

1987 throughout the country practically failed due 

to the reasons like withdrawal of government 

financial support, lack of technical training to the 

communities, lack of awareness raising and 

experience sharing, (social unacceptability in many 

cases) and high cost of the technology. 

Another programme implemented by  DGNRER 

on Solar PV for the village electrification during  

early 1980‟s could not sustain due to  lack of 
technical know-how,  inadequate follow up and  
absence of  effective costing mechanism etc.  The 
failure of the project created a negative impact on 
the minds of the communities and individuals that 
discouraged private sector to further promote and 
develop the PV technology in Pakistan. 

 

g) Sri Lanka: In Sri Lanka, an example of a failed 

project is one of the earliest attempts to promote a 

village energy system integrating several resources 

to demonstrate that all the village energy needs 

could be met from local renewable energy 

resources.  The project, along with two others 

established in Africa and Latin America was 

intended to serve as models for the rest of the 

world.  This project Pattiyapola Rural Energy 

Centre was financed and implemented by UN 

Agency for Habitation.  It must be emphasized that 

the project though classified as a failure, as it was 

unsustainable, had some positive outcomes as well.  

For example, it was able to demonstrate the 

workings of new technology to Sri Lankan 

professionals, to understand its capabilities and 

limitations. 

 

Failure  Factors  for RE Projects  
 

12. The major causes for the failure of 

renewable energy projects in the SAARC 

countries, which could be derived from the 

discussions in the earlier sections of this Report, 

can be summarized as follows: 
 

 Lack of a comprehensive resource 

potential assessment of the Renewable 

Energy Resources mainly solar, wind, 

small hydro and Biomass in most of the 

countries. 

 Lack of an exclusive Renewable Energy 

Policy Statement or Act and the lack of 

sustained interest on the part of the 

government   in implementing the policy. 

 Inefficient technology selection for the 

project or programme leading to the 

choice of immature technology or 

unreliable implementing agency or 

machinery supplier 

 Lack of fiscal incentives to bring down 

the tariff for increasing affordability by 

the rural and poor consumer 

 Lack of integration of energy and rural 

development which will make the projects 

financially viable 

 Unethical interference by the unfriendly 

bureaucratic administration in the 

technical affairs 

  Lack of strong coordination and joint 

cooperation among the SAARC countries 

as per SAARC declaration 

 The project plan at the designed stage 

does not anticipate the total impact of the 

project on the local community 

environment.  

 The technology development efforts do 

not take into account the Consumers‟ 

traditional ways of obtaining that service 

and underlying causes for needing the 

energy supplies in a particular form while 

designing the programme 

 Lack of adequate preparation including 

capacity building before launching a large 

RET programme 

 Lack of appropriate mechanisms for 

coordinating the segments of the project/

programme to be done by different 

agencies, private and public.  

 

Lessons Learnt from the Analysis  
 
13. A number of very useful lessons regarding 

the design and implementation of RE policies, 

programmes and projects are learnt from the 



 8 

 

Critical Success Factors for Renewable Energy Projects in South Asia  

analysis of the factors leading to the successful and 

the not-so-successful experiments and large RE 

programmes /projects in South Asian countries. 

The Major lessons learnt are: 

 

a. Each country small or large should set up 

an agency to deal exclusively with the 

development of RE resources and Energy 

Efficiency. 

b. The RE development agency should first 

organize a well designed and time bound 

RE resources assessment and Energy 

Efficiency.programme for the scientific 

assessment of the RE resource potential 

and the long term energy demand of  the 

country. Such an assessment of the 

potential is only to plan on a long term 

basis  power development with 

appropriate share of different locally 

available energy resources. For short time 

power development  plans,  if there is an 

indication from measurements over a 

couple of years that the wind velocity and 

sustainability are adequate in some 

regions, one could start the projects based 

on the limited but reliable data for that 

location, The agency should draft an 

appropriate comprehensive Renewable 

energy policy for the country and work 

towards obtaining enthusiastic support 

and cooperation from all concerned 

agencies in implementing the policy. 

c. For each RE resource like wind power, 

solar and small hydro-power generation. 

at least one pilot plant should be got 

established in the public or private sector 

using the-state–of-art technology and 

through reliable contractors. This should 

be popularized  as  a model for other 

prospective investors and for launching a 

larger programme by the Government or 

the Non-Government Agencies. 

d. These model projects should be used to 

induce external development aid agencies, 

bilateral and multilateral and 

philanthropic organizations to take large 

programmes of RET usage in each 

country. 

e. Procedures for identifying project 

locations, obtaining licenses and 

permissions and clearances by investors 

in RE projects should be simplified and 

the approval procedures should be 

governed by clearly defined datelines. 

Procedures must include the consultation 

with all stakeholders at all stages of 

project selection, design and 

implementation. 

f. Fund flow to RE projects in public and 

private sector, whether it be grant or loan 

should be smooth and timely. 

g. Academic and technical Institutions 

should be encouraged to take up research 

on all aspects of RET, its adoption on a 

wide scale in the respective countries. 

Ample opportunities should be created for 

these organizations to participate in the 

discussions on RE issues and to provide 

intellectual and knowledge support to RE 

projects. 

h. Encouragement should be given for 

setting up efficient energy consulting 

organizations and large number of 

contracting firms to support 

implementation efforts in RE sector.  

i. Nation-wide campaigns should be 

launched to educate civil society on the 

need and benefits of adopting RE using 

equipment and energy conservation 

technology. 

 

Regional  RE Programmes / Projects 
 

14. The study of the experiences of countries of 

SAARC region in developing renewable energy 

sources is a rich source for identifying projects of 

significance which can benefit several countries 

and serve as regional RE programmes or regional 

RE projects. With the knowledge of the past 

experience, it is possible to identify the RE 

projects/programmes which have robust features 

and could be replicated in other countries of the 

region and could become successful in several 

countries. Such projects should be capable of 

serving the interests of a large numbers of the 

population of the countries served. It should be 

programmes where the exchange of information 

and on-going experience would be of mutual 

benefit to all participating countries.  

  

15. In order to make a fair and proper selection, 

a marking scheme has been evolved. Mainly the 

marking could relate to the following three criteria:  

 

 The technology or organizational 

arrangements should be new, innovative 

and replicable in other countries.  

 The financing and organizational support 

could be obtained through bilateral or 

multilateral developing financing 

institutions. 

 The demonstration projects would serve 

the needs of a large number of the 

population especially the poor who under 
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the current arrangements or denied access 

modern energy sources. 

 Additionally some project ideas which are 

very promising but have not been tried on 

a convincing scale in any SAARC 

country. 

  

Based on this criteria, the following projects, have 

been selected for setting up as pilot and 

demonstration projects for the region as a whole: 

 

A. Projects with Unique Organizational 

Arrangements: 

1. Grameen Shakti Project in Bangladesh 

2. Village Energy Security in India 

B. Technology based  

 1.Megawatt Size Grid Interactive 

Photovoltaic based Power Plants in India 

C.    Intensive Community Participation 

    1. AKRSP in Pakistan 

D.    New technologies not tried so far. 

1. Straight non-edible Vegetable oil based 

small-scale power  generation and transport. 

In many remote forest locations such oil is 

used for a long time as a fuel for small vick 

lamps. 

 

These projects are briefly discussed below : 

A.1.   Grameen Shakti Project in Bangladesh 

 

The most successful solar energy programme 
has been developed by an indigenous non-

government agency in Bangladesh called   

Grameen Shakti. (See paras 7.2 and 7.3 in this 

Report)    Within a few years, Grameen Shakti has 

grown to be one of the world‟s largest and fastest 

growing renewable energy companies.  The 

company has now extended its activities to wind 

and biogas technologies but the mainstay is still 

promoting solar photovoltaic electrification by 

providing solar home systems (SHS) on a 

commercial basis. By March 2009, Grameen 

Shakti (GS) has installed nearly 2.2lakhs solar 

home systems of 20W to 80 W capacities. GS has 

plans to install two million SHS by 2015.   

 

The factors that contributed to the success of this 

programme are use of minimum of subsidy and the 

organization‟s style of functioning which is like a 

commercial corporation with a wide spread 

network of offices to provide after-sales services 

through a work force of well-trained technical 

staff. Such organizations can be replicated in many 

countries of the region.  

 

A.2.   Village Energy Security in India  

   

This is one of the early programmes approved 

under the ambitious Rajiv Gandhi Grameen 

Vidyutikaran Yojana (RGGVY) in 2005, which 

aims at providing electricity to all villages 

including hamlets in four years and providing 

electricity to all rural households. Under the 

scheme bids were invited for setting up of 

decentralized energy systems to supply the village 

energy needs.  

 

Though the program was designed to have nearly 

500 individual projects, about a hundred only have 

been approved of which only about a handful of 

projects are working successfully. The features of 

the successful projects are: 

 

The project has mobilized active participation of 

the village community. A village committee for the 

project was formed, the village committee will 

eventually own the project, overall responsibility of 

operation and management, i.e., and they will be 

responsible for electricity generation, distribution 

and management of the finances. The beneficiary 

was involved at all stages of the planning through 

Participatory Rapid Appraisal (PRA) methods and 

a Village Energy Committee is formed to be in 

charge of the project. Capital expenses were paid 

from the 90% capital cost grant given by the 

MNRE, GoI, and all expenses were paid through 

the V E Committee.   The committee is responsible 

for securing the land for energy plantations. Ten 

percent of the project expenses were borne by the 

community during the start up. User charge was 

levied from which operating and maintenance costs 

are met. Surplus, if any, will be credited to village 

energy fund.   

 

Capacity building was entrusted to an development 

and consultancy organisation called IRADe who 

had planned the project and they were also to 

mentor and guide the Village Energy Committee in 

the early years of operation including the 

accounting for the dung collected and supplied, 

monies collected and spent and management of the 

employees.   

 

B.1.   Megawatt Size Grid Interactive PV Based 

          Power Plants  

 

To give support to solar panel manufacturing 

efforts and to acquire the skills in the management 

of energy systems, in India Grid-Interactive Mega-

watt size solar power plants a scheme, was 

introduced in early 2008.  The scheme provides a 

large subsidy of Rs.15 per kWh per unit of 

electricity generated from solar photovoltaic plants 

of at least 2MW capacity each. Applications were 
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invited from interested parties for setting up power 

plants in different states.  Maximum capacity of 

power plant to be approved was limited to 50MW 

for the country as a whole in the first phase.  The 

response has been so overwhelming that 

applications for over 2,000MW have been received. 

This shows the enthusiasm among the corporate 

agencies all over the world to get into large size 

solar power generation projects to acquire the 

necessary knowledge and competence.  

 

C.1.  Aga Khan Rural Support Programme  

 

The Aga Khan Rural Support Programme (AKRSP) 

has installed over 180 micro-hydro power units in 

Chitral District, North-West Frontier Province, 

Pakistan. Initially, in 1986, micro-hydro plants 

(MHPs) were installed as research and 

demonstration units. These projects were extended 

to Village Organisations (VOs) and became 

participatory projects. A Village Organization (VO) 

is a body of villagers organized around a common 

interest. After formation, the village organization 

signs a partnership with AKRSP to abide by all 

terms and conditions necessary for the village 

development. The entire responsibility of 

implementation is passed on to a VO. AKRSP 

provides the negotiated cost of the plant and 

technical input required during the construction 

period. The VO completes the related civil work of 

the plant. They purchase and transport machinery 

from other parts of Pakistan. The micro hydropower 

project serves a Cluster of 5 Village Organizations 

(VOs) and 6 Women‟s Organizations (WOs). 

Whereas, many other development projects are 

carried out with AKRSP support for a single VO or 

CO, larger projects like micro-Hydro can cover a 

cluster of V/W Organizations. 

 

There is close coordination between the funding 

agency and implementing agency at all stages of 

developing the project from initiation to completion.  

 

This provides an example of how funding agencies 

could get involved in a program and make it a 

success. 

 

D.1. Straight Vegetable Oil Based Small-scale 

Power Generation and Transport:  

 

The Bio-fuel programmes are being pursued in 

different ways in all countries. The high and volatile 

price of oil products which has to be imported in all 

countries of the region has given urgency to this 

programme, but in all countries bio-ethanol and bio-

diesel programme meets with objections on the 

ground that such programmes for large-scale 

cultivation of fuel crops divert land which is much 

needed for food grain cultivation. Some scholars 

have proposed that the best use for bio diesel is to 

set up a series of small/mid size extrusion mills in a 

village or cluster of villages which can extract oil 

from the seeds produced from making use of the 

available waste land, borders of farm lands and 

other areas not useful for food grain products. The 

extracted oil subject to certain simple filtration like 

purification in that very location would be the 

Strait Vegetable Oil (SVO). By this process one 

will be avoiding the costs of collecting oil seeds 

from vast areas paying collection charges and 

further transporting these oil seeds to estrification 

plants.  Some simple filtration process can purify 

SVO.  The effective cost to the consumer of a SVO 

would be a fraction of the estrified bio diesel cost. 

SVO can be used for applications, such as 

production electricity in small size power plants 

and used for mostly water lifting and lighting and 

for transport purposes in the village.  The end 

product provides a solution to meet the local 

energy needs of the rural areas.  There is therefore 

an urgent need for taking up research on the use of 

SVO and its use in small machines to produce 

electricity, to run irrigation pumps or to drive 

tractors.   
 

Role of SEC in Future RE Development 
 

16.  The Centre is envisioned as a catalyst for the 

economic growth and development of South Asia 

region by initiating, coordinating and facilitating 

regional as well as joint and collective activities on 

energy. 

 

17.  The Centre will provide technical inputs to 

the SAARC Working Group (and other) meetings 

on Energy, and will facilitate accelerating the 

integration of energy strategies within the region 

by providing relevant information, state-of-the-art 

technology and expertise. 

 

18. SEC in the near term future could take a lead 

role in organizing and adopting the regional efforts 

to evolve standards for mapping the RE potential in 

each country and expediting the RE resource 

availability. SEC could become the initiator of the 

Regional Energy Programmes and the coordinator 

for Regional Seminars periodically of the emerging 

issues in RE development and in organizing 

training and educational programmes at the 

regional level. SEC should become the centre for 

all RE activities which contribute to Regional 

Energy Security.  
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1.1 South Asia Region consists of eight 

countries namely, Afghanistan, Bangladesh, 

Bhutan, India, Maldives, Nepal, Pakistan and Sri 

Lanka.  This study undertaken by SAARC Energy 

Centre (SEC), Islamabad, covers all these 

countries except Afghanistan, which could not 

nominate a country expert.  The countries of this 

region present a picture of wide disparities in size, 

population, and economic growth, though they 

share a common history and heritage. 

  

1.2 The region accounts for 20 percent of the 

worlds‟ population, though India contributes a 

dominant share in this.  The map of the region 

(Figure 1.1) given below reveals a picture of wide 

disparity in the land area of these countries. South 

Asia makes up a total of only 4% of the world land 

mass.  This has led to the very high density of 

population in this region, though it varies very 

widely.  

 

1.3 The Table 1.1 below gives certain physical 

and economic indicators, which reflect the socio-

economic diversity.  

 

 

SECTION 1 

INTRODUCTION AND BACKGROUND 

Figure 1.1: Map of SAARC  Region  

 

Sl.

No 

Item Unit 
Bangladesh Bhutan India Maldives Nepal Pakistan 

Sri 

Lanka 

1 Land Area „000 Sq. 

km 

144 38.4 3,287 0.3 141 779 65.6 

2 Population Million 144 0.79 1,080 0.349 27.6 165 20.1 

3 Population  

density 

Persons/ 

sq.km 

1,002 17 329 1,163 196 202 306 

4 GDP2 Billion 

US $ 

2007 

67.7 1.1 1,171 1.05 10.2 144 32.3 

5 Per Capita GDP  US $ 

2007 

469 1,392 1,084 3,009 370 884 1,613 

6 Per Capita GDP 

PPP Term1 

US $ 2007 1,300 5,200 2,700 4,600 1,200 2,600 4,100 

Table 1.1: Physical and Economic Indicators of SAARC Countries 

1. www.cia.gov/library/publications/the-world-factbook  

2. World Development Indicators database, September 2008 
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1.4 South Asia is in a period of transition as the 

constituent countries are striving to implement 

effective economic, political, social and legal 

structures to support sustained growth.  It is 

gratifying to note that in the 1990s and in the early 

years of 21st century, South Asia has emerged as 

one of the high growth regions of the world.  India 

is by far the largest South Asian country in terms 

of population, Gross Domestic Product (GDP) and 

land area, followed by Pakistan and Bangladesh.  

In 2007¨ India had an estimated growth rate in real 

GDP of 9.2 percent.  Pakistan and Bangladesh had 

estimated growth rate of 7.2 percent and 6.0 

percent, respectively during the same year.  Most 

of countries have kept up to the growth at about 

the same level in 2006 and 2007. The smallest 

countries in terms of population – Bhutan, Sri 

Lanka and Maldives have the highest per capita 

GDP. 

 

1.5. One of the common characteristics of the 

region is that all countries in the region are highly 

dependent on imported fuels, especially liquid 

hydrocarbon for transport, and a few countries like 

Maldives depends on oil products for all energy 

needs.  Two of the countries up in the Himalayas - 

Nepal and Bhutan – have hydro electric potential 

which is far in excess of the current needs of the 

country. The extent of developments is only a 

small fraction (less than 10 % of the total 

hydroelectric potential in Nepal and Bhutan.  There 

is, again, a very wide variation in the consumption 

levels of energy in these countries.  The Table 1.2 

below summarizes the disparities. 

Sl.

No 

Item Unit B
a

n
g

la
d

esh
 

B
h

u
ta

n
 

In
d

ia
 

M
a

ld
iv

es  

N
ep

a
l  

P
a

k
ista

n
 

S
ri L

a
n

k
a

 

1 Total Commercial Energy 

(CE) 

Mtoe 18.59 0.14 407 0.31 1.12 e 54.5 5.0g 

2 Total Traditional Energy % 51.5* 87.8*  19.8** 0  84.3 e 23.5* 60.4* 

3 Per Capita CE Consumption. Kgoe  128.8  177.2 376.7 888.2 40.7 335.6 251 

4 Total Electricity Supply GWh 22,741a 887b 724,000c 185.5d 2,975 98,384f 9,814 g 

5 Per Capita Elec. Supply kWh 157.59 1123.69 670.20 531.63 107.8 604.69 489.23 

Table 1.2: Energy Production & Consumption in 2006-07 

Sources: 

         *    Human Development Report 2006, United Nations Development Programme (UNDP), 2006, 

               World Health Organization 2002. 

         **  The energy consumption details have been taken from the Human Development Report. The coun-

try reports indicate a slightly higher figure.  

a.  Bangladesh Country Report 

b.  Bhutan Country Report 

c.  India Country Report 

d.  Maldives Government Planning Commission Report 

e.  Nepal Country Report 

f.  Pakistan Energy Yearbook 2007(Hydrocarbon Development Institute of Pakistan) 

g.  Sri Lanka Country Report 

file:///D:\Programs\Programs%202008\Critical%20Factors%20-Renewables-Country%20Papers\Regional%20Report\15-09-2009%20corrected%20%20Sankar-%20%20Final%20Draft%20of%20Regional%20Report.doc#_ftn1#_ftn1
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1.6 The rise of the price of imported fuels, 

especially the hydrocarbons, has an adverse impact 

on the well being of the people in the region and 

threatens to severely limit the economic growth 

rate.  Besides the price, the availability of fuels of 

appropriate quality in time is also causing anxiety.  

Issues of energy security have come to occupy a 

central place in all discussions relating to social 

and economic development of the region.   

Consequently, the development and utilization of 

locally available renewable energy has assumed 

great importance in all these countries.  

 

1.7 Renewable Energy resources and their 

development attracted the attention of these 

countries even in the early 1970s with the first oil 

price increase.  A number of renewable energy 

projects were initiated with a great deal of 

enthusiasm.  Wide fluctuations of oil prices during 

the last four decades affected the pace of growth 

and the extent of interest of the national 

governments in renewable energy technologies.  In 

the latter half of the nineties, the growing global 

awareness of environmental issues, climate change 

concerns and the need for protecting the 

environmental endowments led to a revival of 

interest in renewable energy.  With the steady 

economic growth, the countries realized that there 

was rising demand for equity in development.  To 

a large extent, this depends on quickly bridging the 

rural-urban divide in terms of availability and use 

of modern energy forms.  The renewable energy 

projects provide a solution to the rural energy 

problems by providing affordable energy of 

appropriate quality.  The convergence of these 

factors has helped the countries of the SAARC 

Region to place emphasis on the design and 

implementation of successful renewable energy 

policies, programs and projects.  

 

1.8 One of the ways to equip the countries with 

the capacity to undertake a purposeful renewable 

energy programme is to identify the factors which 

contributed to success and failure of such RE 

initiatives taken up earlier in the different countries 

of the region.  Though there are studies relating to 

different countries, they are based on different 

assumptions and consequently their analytical 

approaches are also different.  The SAARC Energy 

Centre, Islamabad, has therefore taken up a study 

on “Critical factors in determining the success of 

renewable energy projects in South Asia”.  This 

analysis is based on the country reports prepared 

for each country in the Region as per the common 

structure and analytical approach designed by the 

SEC. 
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Objectives  

 
2.1 The objectives of the study are: 

 

 To review the renewable energy 

initiatives taken by the SAARC 

countries during the past 30 years and 

identify the projects implemented by 

various South Asian nations under 

these initiatives. 

 To identify the factors that has 

primarily been responsible for their 

success or their failure. The primary 

focus will be on stand-alone wind 

power, solar photovoltaic and other 

renewable energy projects especially 

those in the remote locations. 

 To disseminate the experience of 

success as well as failures of RE 

projects   among the key stakeholders 

involved in development of renewable 

energy in the region. 

 

2.2 The structure and contents of the country 

studies were intended to be of assistance to the 

renewable energy policy makers and developers of 

projects and programmes to help them avoid the 

risk factors leading to failures. The country studies 

were also expected to help them to be aware of the 

factors that could contribute to the sustained 

success of policies and projects in the renewable 

sector.  This was also meant to induce them to 

initiate and implement new policies and projects of 

lasting value.  The policies and programmes over 

three decades in countries with diverse economic 

and social environment were to serve as learning 

experience for the region as a whole.  

 

Methodology 

 
2.2 The final Report was put together with 

expert study reports prepared separately for each of 

the countries of the SA Region as the first step.  

Each country report was prepared by a selected 

expert familiar with the energy situation, 

specifically with the renewable energy policies and 

programmes, of the country.  The reports were 

reviewed by a Regional Expert specially selected 

for the task and the Secretariat of the SEC 

Islamabad which has scholars familiar with the 

energy sector issues of all the South Asian 

countries. The Country Experts were those closely 

associated with the renewable energy initiatives in 

the recent past and is aware of the problems and 

issues in the respective countries.  Based on the 

comments and suggestions from the Regional 

Expert and the SEC Secretariat, the Country 

Experts revised the report till they were accepted as 

fulfilling the requirements. The accepted country 

Studies conform to a great extent to the format laid 

down in the TOR. Wherever possible the data/

information available in public domain in the data 

banks of international agencies like UN, US EIA or 

ADB, ESCAP were included by the Regional 

Expert. 

 

2.4 The Country reports were synthesized by the 

Regional Expert, especially highlighting the 

analysis relating to the policies, programs and 

projects – both successful and not so successful – 

in the renewable energy sector of the countries. 

The Regional Synthesis Report, thus prepared was 

reviewed by the SEC Secretariat before 

finalization. 

 

2.5 This Synthesis Report is based on the 

Country Reports prepared by the Experts listed 

below: 

 

 
        

  

1 Bangladesh Mr.B.D.Rahmathulla 

2 Bhutan Mr.R.N.Adhikari 

3 India Prof T.L. Sankar 

4 Maldives Mr. Mohamed Latheef 

5 Nepal Mr.Mahesh Acharya 

6 Pakistan Mr.Arif Alauddin 

7

. 

Sri Lanka Dr.Tilak Siyambalapitiya 

SECTION 2 

OBJECTIVES AND METHODOLOGY  
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Overview of South Asia Energy Sector  
 

3.1 As pointed out in Section 1, South Asia 

presents a picture of enormous diversity in terms 

of composition of fuels produced and consumed in 

the different countries, the relative size of 

consumption, and the issues of accessibility of 

modern energy systems for the countries and 

especially the rural areas of the countries.  The 

extent of utilization of renewable energy also 

varies, though the highest level of utilization was 

not over five percent of the total commercial 

energy consumption in any of the countries.  The 

following Table (Table 3.1) sets out the 

composition of energy consumption in the different 

countries of the region.   

SECTION  3  

SAARC REGION - ENERGY SECTOR   

PROFILE 

Table 3.1:  Composition of Commercial Energy Supply in South Asia 2006-07 

Sl. No Item Unit 
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1 Hydro Electricity GWh 623b 887c. 1,26,569d 0 2710f 31,953g 3,606h 

2 Nuclear Electricity GWh 0 0 16775d 0 0 2,288g 0 

3 Thermal Electricity** GWh 22,117b 0 5,58,815d 185e 13.3f 63,950g 5,868h 

4 Oil MT 3.9a 0.05a 118.8d 0.3a 0.71f 18.12g 3.6h 

5 Natural Gas Bcum 15.9a 0 34.3d 0 0 32.6g 0 

6 Coal MT 0.8a 0.1a 511.1d 0 0.2f 7.8g 0.1h 

7 Renewable Energy 

Sources 

GWh Neg Neg 18,000d 0 48 Neg 340 

Note: 

** Thermal Electricity includes electricity produced by consuming Oil, Natural gas & Coal and these quanti-

ties included in the consumption of fuel shown in the table.   

Sources: 

a) EIA Reports of Respective Countries 

b) Bangladesh Country Report  

c) Bhutan Country Report 

d) Government of India Planning Commission 

e) Maldives Government Planning Commission Report 

f) Nepal Country Report 

g) Pakistan Energy Yearbook 2007(Hydrocarbon Development Institute of Pakistan) 

h) Sri Lanka Country Report  

3.2 In the Table above, all fuel measurements 

are in the original units. They have to be brought 

to a single numeraire (scale of measurement) in 

terms of million tonnes of oil equivalent (MTOE) 

to appreciate the relative levels of supply of energy 

in different countries of the region¨. The picture of 

the percentage composition of different fuels used 

in the different countries is shown in the Table  3.2 

below.  

 

file:///D:\Programs\Programs%202008\Critical%20Factors%20-Renewables-Country%20Papers\Regional%20Report\15-09-2009%20corrected%20%20Sankar-%20%20Final%20Draft%20of%20Regional%20Report.doc#_ftn1#_ftn1
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Countries like Maldives rely entirely on liquid 

fuels, while the larger countries like Bangladesh, 

India and Pakistan use all the fuels, though their 

relative importance varies widely.  

  
 

 
 
 
 
 
 
 

Table 3.2: Composition of Commercial Energy Consumption 2006-2007 
                                                     

Sl. 

No 

Item 
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1 Total Commercial Energy Mtoe 18.8* 0.28* 410.69* 0.3* 1.5* 60.5* 4.6* 

2 Primary Electricity % 0.8* 71.4* 8.2* 0 41.1* 12.9* 17.9* 

3 Oil % 20.7* 17.8* 28.8* 100* 46.7* 30.0* 78.7* 

4 Natural Gas % 75.7* 0 7* 0 0 48.5 0* 

5 Coal % 2.8* 10.8* 54.0* 0 8.9* 8.6* 1.7* 

6 Renewable Energy Sources % Neg 0 2** Neg 3.4** Neg 1.7* 

Sources: 

*Computed from Table 3.1 of this report  

** Respective Country Report  

 Chart 3.1:  Composition of Commercial Energy Consumption 2006-2007 in South Asia 
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3.3 Electricity is a secondary form of energy 

which is produced from fuels like coal, oil, natural 

gas and non fuel based primary electricity sources 

such as hydro electric potential, nuclear 

technology as also from renewable energy sources 

such as wind and solar. By convention in energy 

literature large hydroelectric potential are not 

treated as part of modern renewable energy, but as 

part of the primary energy resource.  Small, mini 

and micro Hydro stations below 25 MW capacities 

are treated as part of renewable energy resources. 

Electricity Generation, Transmission and 

Distribution are very capital intensive and the need 

for electricity extends to every parts of a country. 

It‟s useful therefore to examine electricity sector 

separately. In the production of electricity in all the 

countries the fuel source available in plentiful 

quantity is used. For example Bhutan and Nepal 

use Hydro Electric resources for most of the power 

generation. Natural gas is the preferred fuel in 

Pakistan and Bangladesh. Coal is the source for 

most of the power generation in India.   Table  3.3 

sets out the details of the percentages of power 

generation from different fuel sources. 
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1 Total Electricity (GWh) 100 22,741 4520c 7,24,000 185 2,771 98,384b 9,814 

2 Primary Electricity* % 2.7 100 17 0 97.8 35 b 36.7 

3 Oil based Electricity % 7.1 Neg 0 100 0.5 28.5 b 59.8 

4 Natural Gas based Electricity % 88.5 0 8 0 0 36.4 b 0 

5 Coal based Electricity % 1.7 0 72 0 0 0.1 b 0 

6 Renewable Energy based Elec-

tricity ** 

% Neg Neg 3 Neg 1.7a Neg 3.5 

Table  3.3: Source-wise Generation of Electricity 2006-07 

Sources: 

All the data has been taken from the respective country reports except for Pakistan. The Pakistan data have 

been taken from the note of Hydrocarbon Development Institute of Pakistan – “Pakistan Year book 2007”. 

a) Center for Energy Studies, Tribuvan University, Nepal. 

b)  Pakistan Energy Yearbook 2007(Hydrocarbon  Development Institute of Pakistan) 

c) The generation of electricity is much larger than consumption as the difference is exported to 

India.  

* Primary electricity includes both hydro and nuclear electricity, except for Bangladesh, Bhutan, Nepal, Sri 

Lanka only hydro electricity is considered as primary electricity. 

** Renewable energy includes small hydro, wind and solar. 
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Energy Demand  and Energy Security 

Concerns 

 
3.4 Various countries have made the energy 

forecasts under different contexts in different 

years.  Most of the forecasts were made in the 

early 2000s.  The recent steep increase in oil prices 

and the violent fluctuations of oil price has altered 

the trajectory of the growth of the fuel usage in the 

2005 onwards. The Government or the Planning 

Commissions of the Governments of Bangladesh, 

India, Pakistan and Sri Lanka have adopted some 

forecasts as official Demand Forecast of energy up 

to 2020 or 2030.  

 

3.5 These forecasts for India as well as the other 

countries were made prior to 2008 when global 

conditions of recession set in. In almost all 

countries of the region possibly with the exception 

of Bhutan, the earlier anticipated growth of GDP 

of all countries is being revised downwards in the 

near-term forecasts. All countries are unsure of the 

developments in the long term.  Since this study is 

dealing with the renewable energy, it has not made  

any attempt to make overall energy demand 

projection.   However,  for  understanding of the 

likely relative levels of demand for fuels in the 

countries of the region, a summary of demand 

projection  available in  the report „Regional 

Energy Security for South Asia‟, prepared by 

Nexant for SAARI-E is presented in  the Table 3. 

 

3.6 As seen from the Table 3.4 and comparing 

the supply fuels in 2007 in the countries (Table 

3.1), countries which are importing oil now would 

have to increase more of oil in 2020. There is no 

indication of possible new and significant 

discoveries of oil deposits in any of the SAARC 

countries. The dependence on imported fuel, 

especially imports of oil, would continue for the 

next two decades in all the countries of the region. 

Chart 3.2 : Source-wise Generation of Electricity 2006-07 in South Asia 
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If the pattern of fuel consumption is changed and 

more of the indigenously available renewable 

resources are developed and used to replace fossil 

fuels at a faster pace, the level of dependence on 

oil could be reduced but the scope for this is 

limited.  Even now, there are some indications that 

the dependency on oil as a  source of commercial 

energy supply to some of the countries of the 

SAARC region might be reduced due to more 

discovery of natural gas; though it is not a 

renewable source, there  is considerable potential 

for the use of natural gas, a cleaner fuel in place of 

oil products. 

Table 3.4: Forecast of Demand for the Year 2020 

Item Unit Bang-

ladesh 

Bhu-

tan 

India Mal-

dives 

Nepal Pakistan Sri 

Lanka 

Electricity forecast, 

2010 

GWh 31,607 1,702 892,570 356 3,811 129,835 11,158 

Electricity forecast, 

2020 

GWh 72,791 6,876 1,755,685 1,571 8,076 251,039 23,867 

Growth rate % 8.8 15 7.0 16.0 7.8 6.8 7.9 

Oil forecast demand, 

2010 

mtoe 5.7 0.14 150.2 0.535 1.12 19.72 5.23 

Oil forecast demand, 

2020 

mtoe 11.6 0.62 246.9 1.661 1.61 30.94 7.82 

Rate of growth % 7.4 16.0 5.1 12.0 3.7 4.6 4.1 

Gas forecast demand, 

2010 

mtoe 15.51 0.0 47.19 0.0 0.0 39.21 0.0 

Gas forecast demand, 

2020 

mtoe 44.03 0.0 101.88 0,0 0.0 72.75 0.0 

Rate of growth % 11.0 Nil 8.0 0.0 0.0 6.4 0.0 

Coal forecast demand, 

2010 

mtoe 0.5 0.07 248.7 0.0 0.27 4.71 0.83* 

Coal forecast demand, 

2020 

mtoe 0.9 0.11 447.6 0.0 0.78 13.9 7.0 

Rate of growth % 5.8 5.0 6.1 0.0 11.2 11.2 24 

Source: Regional Energy Security for South Asia, SARI-E 2005 
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4.1 In none of the countries of the SAARC 

Region has there been a complete and 

comprehensive survey of renewable energy 

resources. This is not surprising as the availability 

of renewable energy resources are known but the 

quantities which can be economically used as 

resources, similar to “proved reserves” in the case 

of fossil fuels, has not been calculated in a 

systematic manner.  The potential of useable 

renewable energy is a function of the technology 

available for its utilization, the economic cost of 

doing so, and the extent of area surveyed in a 

country as available for renewable energy 

development after allowing for the other uses.  The 

completeness of the survey for a particular 

resource and the state-of-art of the utilization 

technology and equipment available define the 

potential. Needless to say, that this varies with 

time, with the developments in technology and the 

intensification of resource survey efforts. Some 

attempts have been made to map the resources in 

respect of renewables wherever there are proven 

technologies for the use of the resource  and the 

availability of that resource is in relative 

abundance.  

 

4.2 The major potential resources, which are of 

relevance today, are: 

 

The relative importance of these renewable energy 

resources varies widely among the countries of the 

region. It is useful to recall here  that all energy 

sources can be used to generate electricity, either 

directly (hydro, wind, and solar PV) or through 

using, fossil fuels, biomass, nuclear and even waste 

materials. 
 

Solar Energy 
 

4.3 Solar energy is available in all the countries 

of the region and in a fairly abundant quantity, as 

compared to the developed countries which are in 

the temperate zone.  Theoretically it can be 

developed anywhere in the region, except in 

locations where there is high rainfall and long 

winters which lead to cloudiness on many 

consecutive days in a year.  Yet, its utilization on a 

commercial scale is not cost effective except for 

providing medium heat for hot water production in 

households and for industrial uses. It is a costly 

source for power generation, whether one follows 

the photovoltaic or thermal route.  Solar energy 

also needs large areas of land, which have to be 

covered with solar panels either for collecting heat 

or collecting solar infusion for converting to 

electricity with photovoltaic cells.  

 

4.4 Almost all countries of the region have 

encouraged efforts to use solar water heaters for 

household purposes by giving subsidies in varying 

degrees and in different forms. A few countries like 

India have even attempted to estimate the total 

potential for solar water heaters. In most countries 

there are no estimates of the total solar energy 

potential on a practical basis. In some country 

studies, scholars have estimated the solar energy 

potential merely with reference to the land area of 

the country and the average solar insolation. This is 

just a theoretical statistic and needs to be refined 

with reference to the area that could be covered 

with solar panels and the efficiency of conversion 

of solar isolation into useful energy forms. 

 

4.5 Among the South Asian countries, the ones 

which have a robust solar energy programme only 

are likely to utilize this in any significant manner. 

In India, the large installations of solar 

photovoltaic power plants of 300 kW to 500 kW, 

have been set up The total power generation 

capacity established so far is only around 3 

SECTION 4 

ASSESSMENT OF RENEWABLE ENERGY 

RESOURCE POTENTIAL 

Solar 

Energy 

- for power production through 

photovoltaic technology, for power 

generation through thermal route 

for heat purposes 

Wind 

Energy 

- for power generation, for water 

lifting and other uses 

Hydro 

Poten-

tial 

- for power generation in mini and 

micro units, Water wheels and 

other mechanical devices for di-

verse applications 

Bio-

mass  

  

- Generation of Power through gasi-

fication 

Biofuels - Bio-ethanol, Bio-diesel for extend-

ing/replacing petrol & diesel 

Bio gas - Through gasification or through 

anaerobic digestion 
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megawatts. However, the new solar photovoltaic 

initiative to promote MW size plants has been 

launched in 2008, which will result in 30 to 50 

MW of photovoltaic power generation.  In the  last 

few years. Bangladesh and Sri Lanka have added 

small solar photovoltaic of 10 to 15 kilowatts size 

for rural area electrification. The total additional 

power generation through this adds up to 4 to 6 

MWs only in each country. In all the three 

countries, a large number of solar lanterns, small 

size solar home lighting systems have been 

deployed in thousands. Information available from 

diverse sources have been collected and some 

estimates are presented in Table 4.1 in para 4.18. 

 

Wind Energy 
 

4.6 The wind energy utilization with sails and 

windmills is an age-old phenomenon. Technology 

for conversion of wind energy to electricity has 

been developed in the recent past to a mature 

status.  The wind power generation technology is 

available today in the commercial mode and can be 

set up with limited use of land.  Usefulness of this 

form of energy at a particular location depends on 

the speed of wind above the cut-in speed of the 

wind generator, the number of hours of the day and 

number of hours in the whole year when wind 

velocity would be above the cut-in speed level.  

The identification of such location involves a lot of 

exploratory work.  If the site selection is done 

correctly, a commercially viable unit can be set up 

within a few months.  Ready availability of 

equipment, technology support, organizations and 

the short gestation make wind energy an attractive 

proposition for investors.  However, wind is 

whimsical and unless the power generated from 

the wind is fed into the grid of the distribution 

company or into the National Electricity Grid, the 

utilization of wind energy for power uses becomes 

very unreliable. However, stand-alone windmills 

or even wind power generators for water lifting 

and storage is attractive.  Electricity produced has 

to be used as and when produced, as its storage is a 

costly proposition.  But, where there is big deficit 

in the supply and demand situation in the grid, the 

grid interactive wind power becomes a sought after 

resource.  India has developed this source to the 

maximum and has become the fourth largest wind 

power generating country in the World.  Spurred 

by the success in power generation in India and the 

technology development, which is steadily leading 

to higher unit size of machines and reducing unit 

cost, wind power is being considered as an 

important option by many countries in the region. 

The countries are encouraging wind power 

generation in an ad-hoc manner and systematic 

estimation is not even attempted in many 

countries.  

 

4.7 However, helped by a comprehensive well 

conceived wind power policy India has prepared 

maps covering most of the country with wind 

intensity details and has promoted megawatt size 

plants mostly to supplement the power availability 

to utilities and directly to selected consumers.  Of 

the assessed wind power potential of a little over 

45,195 MW, India has exploited 8,757 MW.  

Bangladesh has a report on Wind Potential given 

by an expatriate expert, which places it at 2,000 

MW.  But, a few small pilot plants set up by 

Government have not worked successfully.  The 

other countries are still attempting to have a survey 

of Wind Potential and preparation of wind maps 

and have so far set up a few very small plants, 

some wholly on wind and some as the hybrid 

stations consisting of wind and solar plants. In brief 

while the wind power potential is fairly high in all 

the SAARC countries, the assessment has to be 

completed soon, at least in respect of the most 

promising locations.  Available information is 

presented in Table 4.1 in para 4.18. 

 

Hydro Electricity  
 

4.8 Hydro-electric potential is a very important 

resource in the region.  The region has large 

mountains and vast valleys.  These provide an ideal 

setting for hydroelectric power generation.  The 

region has countries, which are perched on the 

heights of Himalayas like Nepal and Bhutan, which 

have enormous hydropower potential.  The low 

population density and also the small population in 

absolute numbers make them a potent source for 

exporting power to the neighboring power deficit 

countries.   Technically, however, the large power 

stations beyond 25 MW capacities are not included 

as a renewable energy resource.  The mini and 

micro Hydro power stations can be set up even in 

the plains where the rivers flow gently along small 

slopes and can be used for power generation 

through run-of-the river power stations.  The small 

rivers, rivulets and canals have a great potential for 

micro Hydro power stations.  Almost all the 

countries of the region have such potentials but in 

countries like Bhutan where large Hydro stations 

are developed rapidly and the national grid are 

extended to cover all areas, the usefulness of mini 

and micro Hydro stations get diminished. There is 

a large scope for setting up mini and micro Hydro 

stations in all the countries of the region. 

Reasonably good estimates of the small hydro 

potential are available for many countries.  

However, their contribution to the total power 

generation will be very small, though; their 

usefulness in providing affordable electricity to 

remote villages in hilly areas is immeasurable.   
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4.9 In respect of mini and micro hydro potential 

so far, India and Nepal have some data. Nepal 

besides 83,000 MW of large hydro potential for 

large hydro stations has vast potential for small 

hydro projects over 50 MW.  Utilization is a very 

small percentage.  Now attempts are being made to 

modernize the old water mills to serve the corn 

grinding needs of small villages.  India has 

assessed the potential for SHP to be 15,000 of 

what 2,180 MW have been exploited.  In other 

countries there are yet no attempts to start a 

comprehensive survey of SHP resources. 

 

Watermills 
 

4.10 As already indicated in the hilly areas water 

mills have been used for milling and grinding of 

cereals.  In many areas in the Himalayan region, 

they continue to be in use to this day.  They 

provide non-polluting energy for meeting the small 

needs of the people in the remote region.  In the 

recent past, there is a revived interest in upgrading 

the technology of water mills and utilises them for 

de-centralised energy production for meeting the 

small energy needs of the poor.  

 

Co-generation 
 

4.11 This is possible only when there are well-

developed industries.  With the increased price of 

fuels, many industries are planning to implement 

co-generation projects.  Some industries like sugar 

industry provide an excellent base for co-

generation and countries like India and Pakistan 

where sugar cane is a major industry,  the 

production  of energy by co-generation , has high 

potential.  

 

Biomass  
 

4.12 This is the oldest of renewable energy 

resource.  Biomass is still the largest supplier of 

traditional form of energy especially for cooking in 

the rural areas of all the countries of the region.  

Their extent of use of fuel wood is enormous in the 

region as compared to other regions of the world. 

Technologies available for use of biomass for 

modern forms of energy production can be 

classified as: 

 Biomass gasification 

 Bio ethanol 

 Bio-diesel 

 

4.13 Bio-mass gasifier: The modern forms of 

biomass utilization which take up the gasification 

route to produce electricity is a new development 

which is actively being pursued by all the countries 

in the region.  The technology is simple when the 

size of gasifiers and power generators are small, 

and in the range of 10 MW. When coupled with 

special afforestation dedicated to power plants, the 

carbon effect can be neutral.  In other words, the 

trees in the new plantation will absorb the carbon 

produced by the power generating plant. There is 

really no theoretical basis for computing the 

potential for such biomass gasifier based power 

generation. Available information is tabulated in 

Table 4.1 

 

4.14 In this process solid biomass material is 

subjected to pyrolysis, i.e., firing in the presence of 

a limited supply of air.  The ultimate product is a 

gas mixture known as producer gas.  This can be 

used for any of the purposes for which heat is 

required including power generation. Currently, 

biomass power generation of 6 MW to 9 MW 

capacity is installed by several manufacturers in 

many countries.   There is growing interest and 

increasing adoption of wood gasifier for industrial 

application of gasifiers to fuel the industrial 

furnaces, driers and small boilers and kilns in 

industries like silk textile, agro processing and 

small chemical units.  These efforts are the result 

of increasing cost of hydrocarbon products and the 

development of gasifier manufacture within the 

countries.  

 

4.15. Bio Ethanol: This fuel produced from 

agricultural resources has been in use in Brazil for 

over 5 decades and 40% of the oil products used in 

Brazil is derived from ethanol which they produce 

from sugar cane. In India and Pakistan we have a 

large sugar industry based on sugarcane where 

molasses is a by-product from which alcohol is 

produced which was used till recently for chemical, 

medicinal and potable purposes. 

 

Figure 4.1: Biomass Gasifier in India  
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4.16 Bio diesel: Diesel has chemical properties 

very close to vegetable oils and any vegetable oil, 

edible or non-edible can be used as diesel 

extender.  Even 100 percent vegetable oil on 

estrification can be used for running diesel 

engines. It was, in fact, vegetable oil, which was 

used for running the first diesel engine.  Till 

recently, the relative cost of diesel produced from 

crude and vegetable oil ruled out the possibility of 

using vegetable oil in place of diesel.  But recent 

development in the collection, production of tree 

borne non edible vegetable oil and the 

identification of certain high oil yielding species of 

like Jatropha and native tree-borne non-edible oil-

seed producing trees like Pongamia have been a 

boon.  These species are raised on a large scale to 

provide the raw material for bio diesel and also to 

serve as an additive to diesel produced from crude.  

Many consider this as a more interesting option 

than ethanol  as its wider use would not conflict 

with the use of land for food production. 

Production potential for bio-diesel depends on the 

land availability for plantation of new crops like 

Jatropha and the feasible level of collection from 

existing trees like Pongamia.  

 

4.17 Bio gas: This term of energy produced from 

any biodegradable waste material. In the 

developing countries there were attempts to use 

household waste while developing countries 

focused on using municipal waste. In china during 

the early phase of development household biogas 

plants were set up in millions using the effluents 

from toilets and kitchen waste. Very useful 

cooking gas and lighting were produced. In most 

other countries like India, most communities do not 

socially accept the use of toilet waste and the cattle 

available limit biogas production and the animal 

waste used for other purposes. It is difficult to 

make estimates and even when available such 

estimates are based on many assumptions. The 

availability of municipal waste is also computed on 

many assumptions which are not validated.           It 

could however be stated that in almost all the 

countries of South Asia the potential is several 

folds larger than the current level of use.  

 

4.18  The Table 4.1 summarises the known level 

of renewable energy resources recognized so far as 

commercially utilizable in the countries of the 

region or the     extent to which they have been 

utilized so far.  
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1 Total power generation 

potential from RES 

MW 2,232a 8.82 a 63,835 a NA 250 a 1,290 a 24,500 a 

2 Wind Power MW 2,000 a NA  45,195 a NA 200 a NA  24,000 a 

3 Solar PV Power MW NC NA  NC NA NC NC NA 

4 Solar Thermal Power MW NA NA  NC NA NA NA NA  

5 Mini & Micro Hydro** MW 162 a 8.8 a 15,000 a NA 50 a 1,290 b 500 a 

6 Biomass Gasifier power MW 70 a NA  3,500 a NA NA  NA  NA  

7 Solar water heaters  Million 

Sq. meters 

of collec-

tor area 

NA NA  140 a NA NA  NA  NA  

8 Bio ethanol „000 ton-

nes 

NA NA  NC NA Neg NA  NA  

9 Bio diesel „000 ton-

nes 

NA NA  NC NA NA  NA  NA  

Table 4.1: Renewable Energy Resources Potential  

Sources: 
a. Taken from Respective Country Reports 

b. Proceedings of International conference “Hydel Power development in Pakistan” UET Taxila. Pakistan page.63 

 NA: Not Available 

 NC: Non-Computable 

**: These figures do not include Conventional Hydro projects 
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Summing Up 
 

4.19 Of all the Renewable Energy resources, so-

lar is available in abundant quantities in all coun-

tries of the region..  But, the utilization of solar 

energy has not come to commercial level, except 

in the case of household water heaters.  Technol-

ogy for lowering the cost of solar-based power 

generation is yet to come to a level, which will 

make its use more widely acceptable.  Depending 

on the level of efficiency of conversion of solar 

infusion into useful energy, this single source may 

provide answer to most of the energy needs.  Wind 

Power is cost effective only in certain locations 

and with the provision of some amount of incen-

tives.  India provides an example how this could be 

done, but the total resources can only be a supple-

ment to the other resources.  Hydro electric includ-

ing Micro-hydro is a highly location specific re-

source and can be relied upon only in certain coun-

tries and for certain locations.  In South Asia, Bhu-

tan and Nepal are countries which can meet all the 

energy resources by developing their Hydro re-

source and the transport fuels can be obtained in 

exchange for the huge excess electricity, that they 

can produce even after meeting their needs. 

 

4.20 Bio fuels were welcomed as the  much 

awaited answer to the  high price of mineral hydro-

carbons whose prices have been shooting up due to 

economic and non-economic reasons.  Enormous 

efforts are being made in countries like India to 

produce these fuels to replace partially the im-

ported hydrocarbons.  The results have been to 

some extent disappointing, as the cost of produc-

tion of estrified bio diesel is still higher than the 

cost of imported fuels.  There are also many uncer-

tainties about the likely yield of oil seeds from 

different species, which have been held out as very 

high yielding species.  Furthermore, several ques-

tions have been raised about the wisdom of food 

grains production being given up in favour of fuel 

production.  In countries like India and Bangladesh 

which are densely populated, the food grain pro-

duction has a priority, there is need to develop 

technologies for producing fuel plants which can 

yield a large ratio of oil for each acre of land and 

which can give such yields in lands which are not 

useful for food grain production.   

 

4.21 In the light of the survey of renewable en-

ergy scenario in South Asia, the action plan will 

start with exploration on a systematic way in re-

spect of wind energy and small hydro plants and 

very well coordinated research to develop tech-

nologies to bring down the cost of solar power 

generation and bio fuel production.    

 

 

Achievements  
 

4.22 In most of the countries of the region, con-

tinuous attempts are  made by some agency public 

or private to make  use of Renewable Energy re-

sources in useful ways . Many of them are in the 

nature of small projects, say, the additional use of 

PV panels for household power systems or small 

windmill setup by private agencies. The country 

reports give some anecdotal information about 

such projects. It has not been possible to get accu-

rate quantitative data of the level of the use of dif-

ferent forms of Renewable Energy from country 

reports or form other sources. The information re-

garding the most recent use-level a Renewable 

Energy  resource  listed in the relevant sections of 

the country report have been taken as the potential 

of the resource and set out  in the Table 4.1 before.    
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5.1 Renewable energy development has become 

an important issue in energy management and 

economic development in all the countries of the 

region.  Bangladesh, India, Pakistan and Sri Lanka 

have formulated draft policies for renewable 

energy development. Bangladesh Renewable 

Energy policy has been approved very recently in 

November 2008. Pakistan Government had issued 

the  “Policy for Development of Renewable 

Energy for power generation 2006” in January 

2007. “National Energy Policy and Strategies of 

Sri Lanka" was released in 2006 which is a policy 

declaration in respect of both conventional and 

renewable energy. India has separate policy for the 

important RE resources like Wind and Solar.  
 

Policy Formulation 

 
5.2 As early in 1996, Bangladesh drafted a 

policy on the issue and circulated the document to 

stakeholders for eliciting their opinion on the draft.  

Though the draft policy was very comprehensive 

there was great delay in circulating it to all other 

concerned departments and it took a long time for 

them to give their views. In November 2008 it was 

announced as an official policy. 

 

5.3 Bhutan introduced the electricity sector 

reforms in 2002 with the government approving 

the energy policy and enacting the Energy Policy 

Act.  As a follow up of the Energy Policy Act, the 

Department of Energy was created with a 

Renewable Energy (RE) Division within that 

department.  No major policy change has been 

brought about as yet by the Division, though a very 

detailed report on Rural Electrification has been 

prepared with Japanese assistance (JICA). The RE 

division has taken up on an ad-hoc basis, some 

small solar energy projects.  

 

5.4 India has a very large number of specific 

policies, programmes and activities for 

development of RE resources.  It has not been 

possible, however, for Government of India to 

finalise a comprehensive Renewable Energy 

Policy, though there are continuous efforts to 

achieve the same. In respect of the more 

abundantly available resources like wind and solar, 

there are detailed policy guidelines.    In India, the 

absence of a comprehensive policy has not 

affected the work of the numerous agencies created 

for the development of RE resources.  Government 

on its part is allotting large funds for furthering the 

projects and policies in the RE Sector to all the 

agencies.   

 

5.5 Maldives has very little interest in renewable 

energy in view of its very small population and 

also due to the fact that the country consists of 

hundreds of small islands with small habitations.  

Its priority for preserving the national  ecology, has 

however, forced the agencies to examine the 

options in non-polluting energy production to 

supply power and cooking energy  to hotel resorts 

in the  small islands.  

 

5.6 Nepal does not have a comprehensive energy 

policy but has initiated several ad-hoc  policy 

measures to promote alternate energy.  The 

initiatives mostly relate to the development of 

solar, biogas and a little wind power.  

 

Pakistan has a “Policy for Development of 

Renewable Energy for Power Generation” which 

was approved and issued by the Government in 

January 2007.   

 

5.7 Sri Lanka has comprehensive “National 

Energy Policy and Strategies” has  sections 

devoted to the development of indigenous 

renewable resources.  Some small success has been 

achieved in promoting specific projects and 

initiating some specific incentive programmes.  

 

Incentive Programs for Promoting RET 
  
Bangladesh 
 

5.9  Bangladesh renewable energy policy 2008 is 

a very comprehensive document, which has set out 

the clear objectives, defined the institutional 

arrangements, and also spelt out physical, financial 

incentives and even the procedural details. The 

policy has set its objective to reduce the pressure 

on commercial fuels, accelerate electrification 

programme using renewable energy resources, and 

attracting private capital investment including from 

nonresidential Bangladeshi.  It sets a minimum 

target of 5% for renewable energy based power 

generation by 2015 and 10 percent by 2020.It has 

urged the setting up of an Institution in the       

name  of “Sustainable Energy Development  

Agency”  (SEDA).   

SECTION 5 

REVIEW OF  POLICIES FOR  

PROMOTING RENEWABLE ENERGY  
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5.10 The Policy has recommended generous 

fiscal incentives in the form of exemption from 

corporate income tax for a period of 15 years, 

facility to import plant and equipment free of 

customs duties, and 100 percent accelerated  

depreciation in the first year of operation  for solar 

photovoltaic and solar thermal projects, hundred 

percent depreciation in 5 years for wind, biomass, 

geo thermal and small hydro projects.  Foreign 

investors would be allowed to enter into joint 

ventures and the repatriation of equity along with 

the interest would be allowed without any 

restriction. 

 

5.11 The financing arrangements for raising 

foreign capital as well as local capital is to be 

made easy by issuing several permissions which 

are not available currently, such as issue of 

corporate bonds and issue of shares at discounted 

price. The administrative arrangements have been 

proposed for helping the entrepreneurs to identify 

the right sites and for providing local facilities.  

For making renewable energy affordable to the 

poor, NGOs and civil society organizations are to 

be encouraged to freely enter the space and make 

innovations to achieve these goals.  The required 

training facilities are proposed to be established by 

the Government.  

 

Bhutan  
 

5.12 Bhutan has no specific policy for renewable 

energy development. As the country has abundant 

mini and micro Hydro potential, even in the early 

80s, Bhutan organized, with the support JICA - the 

Japanese Development Agency - a basic design 

study of micro hydro facilities and followed it with 

the construction of 10 micro Hydro projects of 

capacities ranging from 20 to 70 MW.  With the 

setting up of the Division on Renewable Energy 

under the Department of Energy, several initiatives 

for solar systems popularization were taken up 

with the assistance of donor agencies like UNICEF 

and Danida.  In 2002, an UNDP-GEF/UNIDO 

supported solar energy programme was taken up.  

With the successful completion of large Hydro 

projects of relatively much higher capacity with 

the assistance of Government of India like 

CHUKHA 336 MW and TALA 1020 MW, the 

interest in renewable energy in Bhutan has waned 

and is now pursued essentially to provide energy 

needs of remote areas which cannot be easily 

accessed by grid extension.   As the interest in 

such projects is only by the Government and 

International Development Agencies, no specific 

incentives to the private sector are extended to RE 

projects in Bhutan.  JICA has assisted Bhutan by 

preparing a detailed Master Plan for rural 

electrification, but it is considered as a very 

expensive plan and Bhutan is still considering it. 

India  
 

5.13 India probably has the largest number of 

renewable energy programmes among the 

developing countries.  In spite of the best efforts, a 

comprehensive renewable energy policy could not 

be introduced in India, though, the Integrated 

Energy Policy Report (IEP) 2006 sets out some 

detailed recommendations towards such a policy.   

Since, India has a Ministry exclusively devoted to 

the development of renewable energy, a number of 

specific policies relating to this sub-sector or 

specific regions or locations have been initiated 

from time to time and implemented.   Upto the end 

of the Tenth Plan (2002-2007), such policies were 

for the deployment of new and renewable energy 

systems and devices and the incentives focused on 

a mix of subsidy, fiscal incentives, preferential 

tariff, and affirmative action.    In the Eleventh 

Plan (2008-2012), however, all efforts for 

renewable energy development were grouped 

under five sub-sectors as follows: 

 

Sub-sector 1: Grid Interactive and Distributed 

Renewable Power Generation 

Sub-sector 2: Renewable Energy for Rural 

Applications 

Sub-sector 3: Renewable Energy for Urban, 

industrial and Commercial 

Applications 

Sub-sector 4: Research, Design and Development 

for New & Renewable Energy 

Sub-sector 5:  Supporting Programmes 

 

5.14 For each sub-sector a defined set of policies 

and incentives have been set out along with an 

indication of the level of funding required from 

Government.  For the Grid Interactive and 

Distributed Renewable Power Generation, the 

target has been set at 15,000 MW, out of a total 

proposed additional electricity generation capacity 

of   70,000 MW from all sources during the XI 

plan.  Bulk of it will come from private sector and 

Wind Power could account for 10,000 MW out of 

this.  Table 5.1 below gives the details as proposed: 

 

RESOURCE CAPACITY 

(IN MW) 

Wind 10,500 

Small Hydro 1,400 

Biomass other than a traditional 

fuel wood, Co-generation and 

Waste to heat and power energy 

2,100 

Distributed Renewable Power 

Systems 

1,000 

Total 15,000 

Table 5.1: India XI Plan Renewable Power  

Generation Target (2008-12)  
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5.16 The incentives given for promoting this 

capacity vary with the resource.  Investments in 

wind power systems will not have any capital 

subsidy from Government but have only fiscal 

incentive in the form of allowing the corporate 

entity making the investment to write off 80 

percent of investment as accelerated depreciation 

in the first year of operation of the plant itself.  

This leads to a major reduction in the taxable 

income of the corporate.  Furthermore, the 

corporate could sell the generated power to a 

power trading company which can sell it any 

where else or to a distribution company in the area 

where the wind power system is located or it can 

“bank” the power with the distribution company 

where it is located and transmit the power to its 

own manufacturing unit whenever needed, subject 

to some conditions.  The scheme has become very 

attractive and has led to the mobilization of 

investments larger than anticipated and has made 

India the fourth highest Wind Power Generating 

Country in the World. 

 

5.17 In the case of power generation based on all 

other resources, there is a subsidy, but the subsidy 

is kept within 25 percent of the total systems/

device cost.  The subsidy pattern for grid 

interactive power projects is summarized in the  

Table 5.2 below.   

Renewable Source Special Category States 

(NE Region, Sikkim, 

J & K HP and Uttaranchal) 

General Category States 

Small Hydro Power Rs. 10.00 million X (C MW) ^ 0.7 Rs. 6.7 million X(C MW) ^ 0.7 

Biomass Power* Rs. 7.5 million X(C MW) ^ 0.7 Rs. 5.0 million X (C MW) ^ 0.7 

Cogeneration 

Bagasse  

  

Rs. 10.00 million X(C MW) ^0.7  

  

Rs 6.7 million X(C MW) ^ 0.7 

Municipal Waste to Power 

Combustion/incineration 

  

Gasification/pyrolysis/ 

Plasma arc/biomethanation 

Rs. 15.00 million X(C MW) ^ 0.7 

  

Rs. 30.00 million X(C MW) Ù 0.7 

Rs. 10.00 million X(C MW) ^ 0.7 

  

Rs. 20.00 million X(C MW) ^0.7 

Industrial Waste to Energy 

Combustion/Incineration 

  

-     Biomeothanation, etc. 

Rs. 7.5 million X (C MW) Ù 0.7 

  

Rs. 15.00 million X (C MW) Ù 0.7 

Rs. 5.00 million X  (C MW) ^ 0.7 

  

Rs. 10.00 million X(C MW) ^ 0.7 

Solar Power 

  

Both thermal and PV 

Rs. 30,000 / kW 

  

  

  

Rs. 50,000/kW 

Rs. 30,000/kW 

For residential/commercial 

Purposes 

Rs. 50,000/kW 

For community/institutional pur-

poses 

Table 5.2:  India- Subsidy for Grid Interactive Power Projects in XI Plan Period  

Source:  

Report of the Working Group on New & Renewable Energy for XI Five-Year Plan, Planning Commission of India.2007   

Table No. 3.5.1. Page No. 20 

5.18 The second sub sector – Renewable Energy 

for Rural Applications includes two sub 

programmes namely, Remote Village Renewable 

Energy Programme (RVREP) in villages not 

electrified and Grid Interactive Village Renewable 

Energy Programme (GVREP) in villages already 

electrified.   The incentives for RVREP scheme is 

90 percent of the actual system/device cost.  Under 

GVREP scheme, solar thermal units and biogas 

plants are encouraged and   given capital subsidy 

and other financial and technical support for 

popularizing the application of these devices. 

 

5.19 Under sub sector 3, renewable energy for 

urban industrial and commercial applications, 

devices like household water heating, solar passive 

architecture and increasing accessibility of such 

devices through Energy (Akshay Urja) shops, and 

by promoting renewable energy solar cities and eco 

or green cities.  Some targets have been fixed and 
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subsidy is extended for preparing detailed project 

reports for solar passive architecture of 

institutional buildings.  For solar - thermal 

systems, incentives have been provided by making 

arrangements with the banks to lend at 

concessional interest rates the financing of such 

equipment. For solar air heating and drying 

systems, about 25 percent of the system cost is 

provided as subsidy.  For energy recovery from 

urban waste, project wise subsidy is contemplated.  

But, it cannot exceed 25 percent of the system 

cost. For setting up Akshay Urja Shops, there is 

both a non-recurring grant (for setting up the 

shops) and a recurring grant of Rs. 5000 per 

month. 

 

5.20 Under sub sector 4, Research, Design and 

Development, a comprehensive programme for 

taking up research projects and pilot plants have 

been listed out.  The most important ones are 

adoption of standards, setting up test facilities for 

renewable energy devices.  Development of 

sterling engines and fine tuning of technology for 

production of ethanol from sweet sorgum and 

sugar beet have been included.  There is a proposal 

also to take up R & D on hydrogen fuel cells.  

 

5.21 Under sub sector 5, Information 

Dissemination and Publicity Extension are given 

prominence.  The publication of   Akshay Urja, a 

Renewable Energy Journal in all official languages 

and setting up of District Advisory Committees are 

important components of the project.   International 

relations is sought to be strengthened in renewable 

energy technologies by organizing appropriate 

seminars, symposiums and workshops in the 

country and by deputing our scientists to similar 

programmes in other countries.  Here, the incentive 

is only by Government funding most, if not all, the 

expenditure on these activities.   

 
5.22 The demand of the Ministry of MNRE for 

Government expenditure during the Eleventh Plan 

by way of subsidy and support to renewable energy 

policies and programmes add to over Rs. 1,00,000 

million as seen in the Table (Table 5.3) below. 

These proposals are under the active 

consideration of Government of India and 

funds are released on an annual basis.  

 

1. Grid Interactive & Distributed Renewable Power 39,250 

2. Renewable Energy for Rural Applications 22,500 

3. Renewable Energy for Urban, Industrial and Commercial Applications 6,850 

4. Research, Design and Development 15,000 

5. Supporting Programmes and Spill over Liabilities 21,000 

  Total 1,04,600 

Table 5.3: India - Incentive Expenditure on RE  Programme - XI Plan Period (Million Rs.) 

Maldives  
 

5.23 Maldives, as discussed earlier, Maldives 

uses only one commercial fuel namely petroleum 

products.  It has the highest per capita income in 

the region, most of which comes from tourism and 

a little from fishing industry.  There have been 

attempts to introduce renewable energy, but in 

spite of the interest shown by officials, no 

comprehensive renewable energy policy has been 

issued. Ad hoc projects have been taken up with 

some external assistance. Solar PV and hybrid 

diesel-solar PV projects of small size have been set 

up in the islands.   Some of the small islands which 

are totally occupied by a single hotel or holiday 

resort are now exploring possibilities of setting up 

renewable energy systems to supply the power 

needs of the hotel/resort and thus preserve the 

ecological endowments.  

 

 

Nepal 
 

5.24 Nepal has energy resources similar to 

Bhutan. The potential for setting up large hydro-

electric power stations are enormous compared to 

the total electricity needs of the country but the 

development of this resource requires investment 

and managerial capability which can only come 

from external sources. For some reason, these are 

getting delayed.  In the meanwhile, small hydro 

stations are put up by the Government whose 

capacity add up to a part of the demand, as the 

country has an abundant potential for micro hydro-

power installations and water mills. There has been 

interest in developing these sources from the early 

days. In the Eighth Plan (1992-97) document, 

statements were included expressing the 

government‟s desire to promote decentralized 

energy resources, with a view to gradually 

replacing imported fuels. Alternative Energy 

Promotion Centre (AEPC) was set up in 1996. The 

activities by the Government and other agencies 
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are detailed below:  

   

5.25 In Nepal, Private Sector was encouraged to 

set up small renewable energy projects based on 

micro Hydro, biogas and solar thermal 

technologies. The incentive for establishing such 

project is in the form of by providing bank loans at 

concessional rates. Small farmers are given a small 

cash subsidy for installing biogas plants. In recent 

times, there is a renewed interest in water mills, 

and government is encouraging setting up 

improved version of water mills to support agro 

processing activities such as grain milling, rice 

husking and oil production.  In the 90s the 

Government provided a capital subsidy of Rs. 

7000 for a biogas plant in Terai Districts and Rs. 

10,000 for a plant in the Hill Districts.    With 

support from various external development 

agencies, they are implementing the Biogas 

support programme under which it has been 

possible to set up over 1.9 lakh biogas plants.  

Solar water heaters installations are also being 

encouraged by giving loans at concessional interest 

rate through the commercial Banks 

 

5.26 Household electrification through solar PV 

systems has come out with the assistance of the 

French and Danish Governments.  Over 87,000 

solar home lighting systems have been introduced.   

There are plans under this scheme to set up 

150,000 SHS by 2010.   For wind energy, there are 

only a few suitable locations. A 10 kW wind 

turbine was set up in Kagbeni as an experimental 

unit, but it is not functioning now due to defects in 

the design.   

 

Pakistan  
 

5.27 Pakistan has been interested in developing 

renewable energy resources. The Pakistan Sixth 

Five Year Plan (1983-88) provided Rs. 1.28 billion 

for developing renewable energy crops and biogas 

and a feasibility study for solar energy installation.  

The responsibility for promoting renewable energy 

technology is with the two institutions – Pakistan 

Council of Appropriate Technology (PCAT) and 

National Institute of Silicon Technology (NIST).  

With this the pace of development has speeded up, 

but still the contribution from renewable energy 

technologies is negligible.  In 2001, Pakistan 

merged the two institutions and formed Pakistan 

Council for Renewable Energy Technologies 

(PCRET).  It has its headquarters in Islamabad and 

its field officers at Karachi, Lahore, Peshawar and 

Quetta.   These centres help to design, install and 

operate micro Hydro power stations of less than 50

-kilowatts, small biogas plants, and small wind 

turbines.  They help local industries to 

manufacture solar thermal devices like solar 

cookers, and biogas plants.  In 2003, Pakistan 

established Alternate Energy Development Board 

(AEDB) as an autonomous body to promote, 

execute and implement alternate renewable energy 

products. But, the Planning Commission‟s Mid-

term Development Framework (MTDF) 

demarcates certain directions in which renewable 

energy development efforts should progress. 

Pakistan Government had approved and issued 

“Policy for Development of Renewable Energy for 

power generation 2006” in January 2007.  

  

Sri Lanka  
 

5.28 Sri Lanka‟s policy document titled: 

“National Energy Policy and Strategies of Sri 

Lanka” was released in 2006.   This can be taken as 

a policy declaration in respect of both conventional 

and renewable energy.  The elements of policy 

relevant to renewable energies are that, full support 

will be given to diversify the sources of energy 

supply and maximize the indigenous energy 

resources, and efforts will be made to minimize the 

adverse environmental and social impact by 

reducing the conventional energy use.  Sri Lanka is 

also considering the levy of a surcharge on the use 

of imported fuel resources for energy production to 

create a fund to subsidize renewable energy 

development.   

 

5.29 Sri Lanka is encouraging small power 

producers to sell power to the grid at pre-

determined feed-in tariff.  Grid connected 

electricity with installed capacity of less than 10 

MW  owned and operated by private companies are 

called Small Power Plants (SPP) and governed by 

special provisions.  SPPs can be based on biomass, 

small hydro, wind, solar energy, and waste heat 

recovery.  Sri Lanka has evolved a standardized 

non negotiable 15 year Contract with Rates 

specified in advance, separately for power from 

different resources only for contracts starting after 

2008.    It is somewhat higher than the production 

costs as an incentive, and over 96 cases have been 

approved with a cumulative capacity of over 300 

MW. It is interesting that SPP proposals have come 

based on all the  RE resources.  Mini Hydro 

dominates in terms of number of projects and  their 

capacity.  Dendro power plants come next and 

solid waste recovery plants are also equally 

numerous. However, experts indicate that about 50 

percent of approved projects may only materialize.  

  

Summing up 

 
5.30 The review of renewable energy policies of 

South Asia indicates that almost all the countries 

have specific policies in respect of renewable 

energy as a whole or specific policy towards 

certain resources.  The larger countries like India, 
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Pakistan, Sri Lanka and Bangladesh have set up 

good institutional arrangements.  Many of them are 

yet to get well established.  They have all been 

active in participating in regional and international 

seminars to understand the issues and have 

initiated some small RE projects.  Most of the 

policies rely on providing capital subsidy or tax 

concessions.  The use of feed-in-tariff to encourage 

the sale of electricity through the use of RETs is 

slowly gaining ground.  There are only a few 

countries, which have a policy towards very 

sophisticated and complex  technologies in RET 

like hydrogen utilisation.  It is praiseworthy that all 

countries are conscious of the importance of 

paying adequate interest  in the future 

developments  of proper RE Technologies.   
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6.1 The SAARC countries have not given 

adequate emphasis on R & D efforts in the 

renewable energy sector. All countries have taken 

up some R&D effort, or pilot plants by 

Government agencies, academic institutions and 

even by NGOs to utilize the RE resources which 

are available in relatively large quantities. 

Organised and coordinated R&D efforts which 

could mobilize regional cooperation of all or most 

of the countries should be in areas which are of 

interest to most of the South Asian countries.  

From the country studies the areas which are of 

interest to most countries have been identified as 

the following: 

 

i. A comprehensive assessment of the RE 

resource potential of all the countries of the 

region adopting the internationally 

accepted standards of exploration and 

development of measurement procedures 

of international standards. 

ii. Preparation of wind energy maps with 

adequate information of the locations 

suitable for large Wind Farms 

iii. Solar energy based improved cooking 

equipment for household application and 

for large scale cooking at the Institutional 

level. 

iv. Solar energy based electricity supply 

systems-decentralized and grid connected- 

for rural electrification to provide lighting 

and other needs of households, street 

lighting and institutional energy needs. 

v. Biogas utilization at institutional and 

community levels. 

vi. Bio fuel production and utilization on 

small and large scale. 

vii. Hydrogen utilization. 

viii. Waste to Electric Energy (WEE) projects 

to be installed based on proven 

technologies. 

ix. RE resource assessment and evolving 

standards.  

x. Online monthly publication of RE status 

and information. 

6.2 All the country reports emphasized that the 

countries have not made a systematic assessment of 

the potential of renewable energy resources in their 

respective countries.  A few countries are making 

piece-meal attempts to survey the RE resource 

potential under some foreign assistance 

programmes.  There are no standard procedures for 

measurement of RE potential adopted by the 

SAARC countries.  For the long-term development 

of renewable energy resources and bringing about 

cross-country cooperation in developing renewable 

energy resources, the most important need appears 

to be to bring the countries together to evolve and 

adopt common standards for measurement of the 

resource potential.  They have to come to an 

agreement on a time bound programme for the 

assessment of the potential of renewable resources 

and adoption of standards. 

 

6.3 Regional institutions like SEC could co-

ordinate such  cooperative efforts. In this effort, 

countries which have a wider and longer 

experience in exploration, survey and measurement 

of RE resources in some sub-sectors like, say, solar 

or wind could provide some help and guidance 

towards taking up similar surveys in other 

countries.  India has made a fairly good beginning 

in the assessment of wind energy potential and it 

could share the experience in the other countries. 

Solar energy is available in all the countries of the 

region but the potential has not been computed on a 

comparable basis using some agreed norms and 

standards. Both, India and Bangladesh have some 

good experience and could play a lead role Small 

hydropower potential has been indicated in many 

countries in the Reports of Government agencies, 

but these do not provide adequate information 

regarding the potential location of the products and 

the problems of infrastructure provision in such 

places.  There is need to have a complete and 

comprehensive survey in all countries.  Countries 

like Nepal, which have done more work on small-

hydro projects, could provide guidance.   In the 

case of solar and small hydro potential, in most 

countries specialized institutions have been set up 

for studying the resource potential and for 

technology development relating to the resource. 

Organizing periodic meetings of their experts to 

share experiences, knowledge, and draw plans for 

SECTION 6 

R & D REQUIREMENTS AND POSSIBLE 

INITIATIVES TO BOOST REGIONAL  

COOPERATION IN RE TECHNOLOGIES 
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mutual cooperation could bring these institutions 

together.  
 

6.4 Similarly standardization and certification 

procedures will have to be evolved for human 

resource development for manning efficiently 

positions at different levels in RET ventures, 

including RE resource assessment for national 

resource mapping as well as micro-level 

assessment at specific locations. The number of 

qualified technicians likely to be required in the 

area is enormous   to widely deploy these RET 

based small energy production units widely in all 

countries on a commercial or subsidized mode.  

Here also coordinated action by the countries is 

required to evolve training material and 

certification of professionals in the area and 

recognizing some mature institutions in some 

countries to be recognized as Certification 

agencies whose certification is recognized in the 

whole of South Asia. 

 

Wind Farms and Small-scale Wind-

Power Plants 
 

6.5 Wind energy potential is available in all 

countries but the currently available technology 

could enable the utilization of wind energy in only 

a few locations in each country where the wind 

velocity is adequate to move the wind energy 

generators and the total wind energy contribution 

in a year would make it economical to justify the 

initial investment. Among the countries of the 

region, India has made the best efforts to map the 

wind energy potential. However, the wind energy 

survey now available in India does not cover the 

full country and also the details provided are not 

on par with the quality of details given in the wind 

maps provided in developed countries.  The 

experience of India could be examined by other 

countries and appropriate action plans evolved for 

launching a survey in the respective countries of 

wind energy potential on international standards.  

There is a Regional Institution set up with World 

Bank assistance, namely, Centre for Wind Energy 

technology (C-WET) at Chennai in Tamilnadu, 

India which has taken up a regional survey.  This 

should be put up for discussion among the 

countries of the region and some agreed plan in the 

respect to each country should be drawn up and 

this co-ordination could be done by a reputed 

Regional centre like SEC.  The end product should 

be the identification of selected sites in each 

country where wind regime is conducive to set up 

wind farms and the clear delineation of the 

infrastructure available at such locations. 

 

6.6 Wind energy for power generation is now 

considered to be a commercially viable proposition 

in India on account of the fiscal concessions 

extended to the investments in Wind-power 

generation in most of the countries in the region. 

This RET cannot attract investors without a cash 

subsidy on the capital cost or fiscal concessions or 

feed-in-tariff for supply of the electricity generated 

to the utilities at rates which cover the cost fully 

and provide an incentive element. The private and 

public consulting agencies have played a very large 

part in India in not only advising and attracting 

corporate sector to invest in wind energy and also 

in assisting the set up of manufacturing facilities 

for large wind power generators which could bring 

down the costs of electricity from wind by 

increasing the unit size of the wind machines.   

There is no serious attempt on their part to develop 

small size wind machines which will have a lower 

cut in speed and would be able to supply to the 

small electricity needs of rural areas, especially in 

the coastal belt.  There is a large scope for 

deploying such machines on the coastal areas, if 

there is reliable assurance regarding the 

performance. It would be of interest if public sector 

research institutions and specially the regional 

institutes like C-WET (Centre for Wind Energy 

Technology) dedicated to the development of wind 

energy take up a time bound programme to design 

the low cost small size wind power generators and 

make them available at reasonable price to the poor 

communities.   

 

Solar House-hold Cooking Ovens  

  
6.7 There is a need for making cooking ovens, 

which conform to the social and cultural 

requirements of the user community and also solar 

cooking systems for large scale cooking in 

institutions.  The scientific institutions have 

attempted to develop efficient, parabolic solar 

collectors with a stand for the cooking vessel to be 

kept in the centre.  Though these do have very high 

efficiency, it requires the user (the cook) to stand in 

the sun for cooking and also be exposed to 

radiation from the parabolic collectors.  The other 

cooking systems like the solar box do not allow the 

cook to taste the food in process or stir the pot, 

which is an essential part of Asian cooking. The 

box type cooking can work only upto temperature 

around 100 degrees, and is useful for only cooking 

rice, boiling vegetables, and not for frying.  

Different modifications have been tried to these 

designs but for the household size, cooking, no 

satisfactory model has been evolved which is 

acceptable to the housewives.  An innovation of 

this type can produce wide spread  benefits but so 

far adequate and appropriate research efforts have 

not been applied to solve this problem. A welcome 

initiative has been taken by Grameen Shakti, a well

-established NGO in Bangladesh which has 



 33 

 

Critical Success Factors for Renewable Energy Projects in South Asia  

deployed on a semi commercial basis over   

600,000 solar home lighting systems. The 

experience gained in this project which is based on 

commercial principles would provide some clues 

towards an acceptable design. 
 

Solar Home Lighting Systems 
 

6.8 Next to cooking which accounts for a major 

share of the energy consumption in the households, 

lighting consumes most of the energy. Electricity 

with efficient lighting system is the optimal way of 

catering to this need. Electricity, besides providing 

the lighting requirements, also gives energy for 

meeting heating / cooling, entertainment and 

communication. Needless to say, electricity also 

spells economic advancement by increasing 

productivity of all agricultural and industrial 

activities in rural areas. Electricity supply by 

extending the grid has been undertaken in all the 

countries of the region. But in all countries grid 

supply has reached only the urban consumers and 

the richer families in the rural areas.  Supply to 

remote areas by extension of the grid proves to be 

very costly and therefore, decentralized power 

systems have been attempted in all countries based 

on solar photovoltaic panels as one of the 

technologies.  Though several millions of 

household systems have been set up in these 

countries, they have not helped the real poor.  The 

availability of very effective and inexpensive light 

emitting diodes (LED) has made the solar home 

lighting fairly competitive with grid rates.  But, the 

electricity in the households is required for running 

fans, and providing energy to television.  

Therefore, home lighting systems, which involve 

the use of larger panels, which could supply all the 

energy needs of an household have been attempted 

in Bangladesh (Grameen Shakti) and India (several 

commercial agencies) and in Pakistan under a 

Government pogramme.  For example Grameen 

Shakti in Bangladesh has by now established over 

220,000 solar home systems of size 20W and 80W.    

There is a need to develop compact power supply 

systems based on solar photovoltaic panels, 

efficient LED lighting and improved models of 

lamps and television sets which consume low 

power.   

 

Solar Photovoltaic Panels of Low Cost  

6.9 The solution to the problem of developing 

photovoltaic home energy systems lies in 

developing technologies for making solar 

photovoltaic panels at low costs.  A number of 

approaches have been attempted over the decades 

but the recent concerns for reducing carbon 

pollution and climate change consequences have 

led to developed countries undertaking large scale 

installations like covering the entire roof of the 

house and parts of the walls with solar panels. 

Large multi nationals have taken up the challenge 

and are developing thin film technology and 

technologies for panels produced by coating with 

special oxides.  In India, some of the major players 

from the US and Europe are setting up units which 

will have each a manufacturing capacity of over 

200 MW per year.  The Government agencies have 

not devoted adequate attention to this issue as it 

involves very large initial investment.  A 

collaborative effort by the Research Institutions of 

South Asian countries with or without partnership 

with some well respected photovoltaic 

development company/agency could accelerate the 

pace of development of low cost photovoltaic 

panels. 

 

Small Hydro 

 
6.10 Small hydro power plants which can make 

use of small drops in the water flowing in canals 

and small streams have potential for producing 

small quantities of electricity.  There is now 

growing interest in making use of all available 

forms of energy, but the cost of the small, efficient, 

micro Hydro plants is the barrier in its wider use.  

Collaborative efforts need to be made involving 

mainly States with very high potential for small 

hydro like Bhutan, Nepal, India and Pakistan.   

 

Bio-gas  
 

6.11 Bio gas plants have their special merit as 

they not only make a contribution to energy 

production in the form of heat for cooking and 

electricity for lighting, but they are also help in 

digestion of waste of different kinds converting 

them in to useful manure. It is an ideal energy-cum

- environment project. Increasingly industrial units 

are exploring possibilities of establishing large 

biogas plants which would convert their industrial 

waste to useful energy . At the household level  it 

has not gained wide acceptance as the maintenance 

work is is somewhat clumsy and in many villages 

Figure 6.1 : PV Lighting in Bhutan  
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houses are very close to each other and space for 

even three cm biogas plant (a circular space 10 feet 

diameter) is  not available. Such bio gas plants 

have been used by millions in China for a long 

time, many of them using even human waste.  The 

Government of India has popularized the small 

family size bio gas plants and over 3 million 

family size bio gas plants have been established 

already.  But, recent interest is on the manufacture 

of compact bio gas plants of two to three cubic 

meters of gas holding capacity, which will use all 

bio degradable waste from households and would 

occupy small space and would not lead to bad odor 

or other environmental degrading effects.  In view 

of its wide applicability in all countries and the 

contribution it can make in saving kerosene and 

LPG now used for domestic cooking, the 

collaborative effort of all the countries should be 

focused on developing a popular elegant model of 

family size bio gas plant which can be set up in the 

smallest space and with prefabricated material to 

reduce cost and time of construction.  

 

Bio-fuels Especially Strait Vegetable Oil  
 

6.12 Wood and agricultural waste is a source of 

Biofuel used as earthing fuel in rural areas of all 

the countries of the region.  There has been 

continuing efforts to empower the efficiency of 

these wood fuel stoves.  In Bangladesh GS has 

launched a project for installing 10 million 

improved cooking stoves by 2015 on a commercial 

basis and its success would depend on the ability 

to quickly gauge the consumer reaction to the 

stove supplied and make suitable modifications in 

the design to suit the demands of the consumers.  It 

would be useful if the research, academic 

institutions and NGOs working on these issues and 

government agencies of the region take up a 

collaborative research on this.  This has become 

urgent as the so-called modern cooking devices 

use kerosene or LPG or piped gas supply and has 

become too costly for the average middle-income 

families of South Asian Region. Bio fuel 

promotion / policies have been launched in all the 

countries with a view to reduce the dependence on 

imported oil for power generation and other energy 

uses.   Several decades Brazil has used bio ethanol 

produced from sugar cane and sugar beat to extend 

the use of motor gas produced from refined crude.  

This has led many countries of South Asia Region 

to do the same.  

 

6.13 India had launched a programme to use 

ethanol procured from sugar mills to admix with 

petrol to the extent of 10% of petrol used.  The 

sugar factories, however, did not find the price 

offered under the scheme attractive. Many in view 

of competition for land for food production have 

opposed the cultivation of new crops as a feedstock 

for ethanol production as all such lands could be 

used to produce food grains. (Further,several 

agriculture experts have pointed out the limited 

usefulness of the scheme as  sugar cane is a very 

water-intensive crop, and both India and Pakistan 

suffer from acute water shortages in many 

locations.)There is now greater attention being paid 

for the production of diesel type of oil from oil 

yielding non-edible seeds like Jatropha.  But in the 

late nineties, there was a great hype about the 

Jatropha plant which was reported to give high 

yields up to 10 tonnes of seed per acre which has 

over 30% oil content.  While facing the steep oil 

price increase in the world, India and other 

countries decided to take up such schemes on a 

large scale, to produce Jatropha oil in thousands of 

tons and subject them to estrification to produce 

transport grade bio diesel. In India a new bio fuel 

policy has recently been endorsed by the Cabinet 

and is awaiting certain approvals before it is 

officially published.   Several scholars have 

pointed out the uncertainties relating to the 

productivity of exotic plants like Jatropha in Indian 

conditions and the large investments required in 

setting up estrification plants.   Governments by 

now have spent several millions and have decided 

to re-examine the programme. There is also the 

need to consider carefully net energy gain in all 

such biofuels programs.  

 

6.14 Some scholars have proposed that the best 

use for bio diesel is to set up a series of small/mid 

size extrusion mills in a village or cluster of 

villages which can extract oil from the seeds 

produced from making use of the available waste 

land, borders of farm lands and other areas not 

useful for food grain products. The extracted oil 

subject to certain simple filtration like purification 

in that very location would be the strait vegetable 

oil (SVO). By this method, the costs of collecting 

oil seeds from vast areas paying collection charges 

and further transporting these oil seeds to 

Figure 6.2: 5500M3 biogas plant using starch 

industry waste at Phagwara, Punjab  
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estrification plants, can be avoided.  SVO can be 

purified by some simple filtration process.  The 

effective cost to the consumer of a SVO would be 

a fraction of the estrified bio diesel cost. SVO can 

be used for applications, such as production 

electricity in small size power plants and used  in 

place of diesel oil for  water lifting and lighting 

and for transport purposes in the village.  The 

utilization of local labour, land to the extent they 

are not being used for food production keeps the 

local resources in use. Oil extraction and  

filtrations operations are all done at the village 

level and enhances income of the local people. The 

end product provides a solution to meet the local 

energy needs of the rural areas.  There is therefore 

an urgent need for taking up research on the use of 

SVO and its use in small machines to produce 

electricity, to run irrigation pumps or to drive 

tractors.  In all these uses, the current state of 

knowledge indicates that “soap formation” which 

would result in frequent stoppage of the plants for 

cleaning affects the engines.  Several countries of 

the region, including the small ones have made 

some experiments and pilot plants studies in the 

use of SVO for rural applications.  A coordinated 

effort could give quicker results and make a 

significant contribution to all the countries.   

 

Hydrogen Utilization 

 
6.15 Hydrogen is considered to have the potential 

to reduce fossil fuel consumption and emission in 

transport.  Currently its use is critically constrained 

by the high cost of hydrogen production. Private 

and public sector in the developed countries on the 

production and the use of hydrogen are making 

large investments.  It may be difficult to mount 

research efforts on the basic aspects of production 

of hydrogen in developing countries, as such basic 

research is very expensive.  But, it is necessary 

that the countries of the region prepare themselves 

by acquiring some knowledge and experience in 

the use of hydrogen in transport, power generation 

and other applications. A broad based research and 

development programme covering different 

aspects of hydrogen energy, including its 

production, storage, transportation, applications 

and safety implications needs to be undertaken by 

industry in conjunction with national laboratories, 

universities and other research organisations.  

  

Initiation by SEC 

 
6.16 In all these efforts it would be very useful if 

SEC, can make the first move to bring the 

concerned Governments and other agencies 

together at seminars on each proposal to plan the 

strategy of the common action plan. 
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7.1 Several initiatives have been taken to 

promote renewable energy technologies (RET) and 

new ways of utilizing renewable energy resources 

(RES) in all countries including the geographically 

small countries in the region like Maldives and 

Bhutan in South Asian countries. In many small 

countries these initiatives were driven by the 

support given by external agencies - usually the 

multi lateral development-financing agency - like 

ADB, USAID, GTZ, etc.  In the larger countries, 

the planning and development agencies and the 

energy organizations with in the countries 

themselves have tried various experiments and 

innovations.  In this Report a few of the most 

successful initiatives by way of projects or policies 

undertaken in each country have been selected.  

The special features of the selected projects/

programme, the factors inherent in the project or 

the environment, which contributed to the success 

of the projects would be identified and analyzed.  

After examining such projects in the countries an 

attempt is made to extract some factors which 

contribute to the success of projects in the 

renewable energy sector. 

 

Bangladesh  
 

7.2 Bangladesh has been the recipient of grants 

and technical assistance from a large number of aid 

agencies.  Several international agencies have also 

tried to experiment in Bangladesh, many of the 

ideas of providing energy to the poor through 

decentralized renewable energy systems.  The 

major attempts were to exploit the resources of 

solar energy, biomass resources and wind energy.  

Being a very flat country, there is little scope for 

hydropower development.  Solar and wind power 

development have been attempted in different 

ways, with the support from agencies such as 

ADB, GTZ. World Bank, etc.  

 

7.3 Two Projects could be identified as very 

successful and provide insight into the factors that 

contribute to success. One is a large project -

Grameen Shakti, and the other a small project - 

biomass gasifier stove for cooking in an orphanage 

in Faridpur. The most successful solar energy 

programme was developed by Grameen Shakti,

(GS) an indigenous non-government agency. 

Within a few years, Grameen Shakti has grown to 

be one of the world‟s largest and fastest growing 

renewable energy companies.  They have now 

extended their activities to wind and biogas 

technologies but their main stay is still promoting 

solar photovoltaic electrification by providing solar 

home systems (SHS) on a commercial basis.  SHS 

can also be used for commercial shops and fishing 

boats.  It consists of a solar photovoltaic panel and 

a charge control through which storage batteries of 

different capacities could be charged and the 

batteries are used to energize electricity lights 

based on CFL and LED.  It is also used for running 

small fans.  By March 2009, Grameen Shakti (GS) 

has installed nearly 2.2 lakhs solar home systems 

of 20 to 80W capacity each. GS has plans to install 

one million SHS by 2012.  The element of subsidy 

is minimal.  In spite of high cost because of its 

commercial nature, it is popular as it provides 

reliable electricity and GS provides after sale 

service of a very high order.  It has benefited more 

than 2 million beneficiaries and takes care of their 

needs through a very highly disbursed 559 branch 

offices, 87 regional offices and 11 divisional 

offices to manage these.  Needless to say, it has 

received awards from all over the world. The Table 

7.1 below shows the complete picture of Grameen 

Shakti Program. 

 

7.4 The factors that contributed to the success of 

this programme are: 

 

 No Direct Subsidies  

 Innovative Use of Micro-credit to reduce 

costs and increase the scale of operation   

 Vast Rural Network with 300 unit offices 

all over Bangladesh  

 Trained & Motivated Staff who are also 

known as Social Engineers  

 Motivation & Community Involvement  

 Local Technician Training  

 Linking technology with income 

generation  

 Local manufacturing of SHS accessories  

SECTION 7 

MOST SUCCESSFUL RENEWABLE 

 ENERGY PROJECTS AND  

PROGRAMMES – AN EVALUATION 
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7.5 Among the various biomass projects which 

were set up in large numbers and tried out in 

different places in Bangladesh, the outstanding 

project is a wood gasifier based stove which 

provides cooking facilities for 700 orphans and 

destitute boys and girls in Faridpur Muslim 

Mission.  The cooking was earlier done on 

firewood and nearly one ton of firewood per day 

was used here.  This was substituted by a gasifier 

reactor of 11.75 kg / hr capacity and efficiency of 

conversion is 27.2%.   It saves about 50% of the 

wood and two stoves are used for the cooking. 

This project has been running from 1990 and has 

been operating successfully.  This experiment is an 

Branch Office 559 

Regional Office 87 

Divisional Office 11 

Grameen Technology Centre 43 

Total Office 700 

Number of districts covered 64 out of 64 districts 

Number of upazilas covered 456 upazila out of 464 

Number of villages covered 40,000 villages 

Number of island covered 16 islands 

Total beneficiaries More than 2 million people 

Total employees 5000 (mostly engineers) 

Total installation of SHS 220,000 

Total Number of Improved Cook Stove (ICS) 35,000 

Installation of biogas plant 7000 

Installed power capacity 11.0 MW 

Daily power generation capacity 44 MW-hr 

Installation rate Over 8000 SHSs/ month 

Installation of micro utility systems Over 10000 system 

Number of trained technicians 2,575 technicians 

Number of trained customers 97996 users 

Full Paid customer (ownership) 55,494 customers 

User under maintenance agreement (After 3 Years) 4,975 customers 

Number of LED installed 15,885 lamps 

Future plan- total installation of SHS by 2012 1 million 

Future plan- biogas plant construction by 2012 500,000 

Future plan- Improve Cook Stove construction by 2012 10 million 

Green Jobs Creation by 2015 100,000 

     Table 7.1  Grameen Shakti at Glance, March 2009  

Source: www.gshakti.org/glance.html 

Figure 7.1: Community Bio-gas for Cooking, 

Bangladesh 
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been running successfully. This experiment  

example which can be replicated in public and 

socially oriented institutions where cooking is 

done for large numbers each day making use of 

firewood.  

 

7.6 The factors that have contributed to the 

success of the Faridpur gasifier are the realization 

by the owner-managers that it saves 50% of the 

fuel wood cost and makes the environment less 

polluting. They have strong commitment to run 

this organization successfully for a long term. 

These factors make the equipment to benefit the 

organization take good care of the equipment and 

make use of it regularly.   

 

Bhutan  
 

7.7 The country has surplus energy in the form 

of large hydroelectric potential and has plans for 

extending the grid supply to all villages. In reality, 

providing electrical power to all the houses is not 

possible by mere extension of grid because of the 

much dispersed location of the houses, varying 

heights at which the houses are located, and 

difficult terrain through which one has to pass to 

reach the house.  The small hydroelectric power 

plants to provide electricity to a few households 

around the power station have been popular. 

Decentralized Hydro and solar installations of very 

small sizes have been tried. Two tiny Hydro 

projects have been selected in this study as the two 

selected successful projects of the micro Hydro 

type because they are community owned and 

community managed.   The details of the two 

micro Hydro projects including their locations date 

of commissioning, country of origin of technology 

type and construction cost per kW of energy 

production can be seen from the Table 7.2 below. 

Sl. 

No 

Plant Name Location 

(Dzongkhag) 

Equipment 

Supplier/ 

Installed 

capacity 

(kW) 

Year of Commis-

sioning 

Cost/kW 

(US $) 
Notes 

1 Chendebji Trongsa Balaju Yantra 

Sala/Nepal & 

India 

70 2005 4,000 Off-grid 

(community 

based O & M) 

2 Sengor Mongar Balaju Yantra 

Sala; Nepal 

& India 

100 2007 6,100 Off-grid 

(community 

based O & M) 

Table 7.2: Two Most Successful Micro Hydro Projects in Bhutan 

These two projects have been developed with the 

operation and maintenance concept of community 

management model, as a response to the O & M 

issues and management problems faced in the past 

in the case of other such projects.  The ownership 

rests with the communities in the project locations 

with the Department of Energy (DOE) of Bhutan 

providing technical back up for specialized repairs 

and maintenance, whenever required. 

 

7.8 Other successful projects in Bhutan is a 

small solar power installation. The Royal Society 

for Protection of Nature (RSPN) and the Phobjikha 

Conservation Area Programme (PCAP) has mobi-

lized funds from Solar Electric Light Fund (SELF) 

for the project.  The solar equipment was procured 

from India.  While the solar sets were received as 

grant, the transportation charges only were paid by 

RSPN.  The RGoB provided tax and duty exemp-

tion.  A local solar engineering firm was engaged 

for installation of the solar sets, providing hands 

on training for maintenance.  Installation was su-

pervised by the equipment supplier, who also 

trained some local technicians during the installa-

tion phase.  About six villagers were provided 

training but only one has shown sustained interest 

in providing repair and maintenance support.  He 

was also provided with one week training in the 

supplier‟s factory in India and he runs a small solar 

spare parts shop in Bhutan now besides providing 

maintenance services  to the project. 

 

7.9 The two small cases in Bhutan reveal that 

even in very remote isolated communities, with 

appropriate efforts, one could mobilize community 

involvement which could help in fulfilling the en-

ergy needs of the small communities with local 

resources.  

 

India 
 

7.10 In India, there are a large number of renew-

able energy projects of varying sizes which are 

performing at different levels of success. For this 

study, three successful projects/programmes have 

been selected for the analysis, which have different 

technologies and diverse organizational and incen-

tive management systems.  These are: 
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 Wind Power Generation 

 Large Parabolic Solar Cooking System 

for large scale institutional cooking 

 Village Energy Security Scheme in Guja-

rat 

 

a. Wind Power Generation 
 

7.11 Wind Power Generation is the most success-

ful of the renewable energy programmes. Of the 

total contribution of renewable energy resources to 

power generation (of about 12400 MW upto 31-03

-08), NOTE GET 2009 FIGs wind power genera-

tion contributes over 8,750 MW.  This constitutes 

over 70%.  This has been achieved without any 

“cash subsidy” as in the case of most RE pro-

grammes.  The investors in wind power generation 

get an indirect subsidy through fiscal concessions.   

In 1992, as part of the liberalization efforts, private 

participation in power generation was allowed.  

Power generation in small size was encouraged 

through appropriate fiscal incentives and institu-

tional arrangements. 

 

7.12 The packages of incentives to investments in 

wind-power generation from private sector in-

cluded concessions like, accelerated depreciation, 

tax holidays, customs duty relief, and liberalized 

foreign investment procedures.  The most attrac-

tive concession was the allowance to write off 80% 

of the depreciation on wind power equipment in 

the very first year of operation.  This attracted in-

vestment from Corporates which had a good sur-

plus in certain years and who were exploring ways 

of reducing the tax burden.   

 

7.13 Government also facilitated technology 

transfer by international wind turbine companies 

by enabling them to form joint ventures or obtain-

ing license to manufacture the equipment under 

their banner within India.  A fortuitous advantage 

came due to the decline in California Wind Energy 

Programme in the nineties, which led to the avail-

ability of equipment from California at moderate 

prices. 

 

7.14 The other factors contributing to the over-

whelming success of wind energy were that all 

aspects of the projects, such as, the facility for 

transmitting the power generated to any place, 

banking the power produced, as and when wind 

conditions permit, and keep it”on account” with 

the Discom concerned till its transmission became 

necessary, and a feed-in-tariff (when the power 

generated is supped to utilities) which covered the 

costs and allowed a handsome surplus.  These 

were taken note of right from the beginning and 

responsive corrections were included in the pro-

gramme design.   Access to the grid was guaran-

teed to wind power producers through a mandatory 

wheeling provision included in the programme.  

Consequently, fourteen major states have intro-

duced policies based on MNRE guidelines that 

provide for a mere 2% of the power as wheeling 

charge and one year banking and third party sales 

provision.  The utilities have through the orders of 

concerned Electricity Regulatory Commission are 

paying a feed-in tariff ranging from Rs. 2.40/kWh 

in some States to Rs. 3.20/kWh in others.  The de-

tails of the improved incentive policies introduced 

in the different states of India are set out in Table 

7.3. 
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7.15 The wind power generation programme can 

be used as a model for identifying the elements for 

the success of new projects/ programmes.  

However, the projects would have to be designed 

with reference to economic and industrial 

environment in the respective countries.  The first 

spurt in the capacity of wind power generation 

came to India with the availability of cheaper 

equipment from California where there was a 

decline in wind energy programme.  Similar 

opportunities may occur again due to changing 

policies of the Governments.  Equipment imports 

were made from Denmark and Netherlands also.   

The equipment required to be modified to suit 

Indian conditions and make them more rugged.  

Local industry started equipment manufacturing. 

The larger countries of the region can start with 

producing certain component and spare parts for 

wind energy equipment. The rising use of wind 

power in India was due to the fact that all elements 

in the chain of utilization from power generation to 

the consumer end was well designed to help the 

industry.  The investors were attracted as it 

provided a very convenient method for reduction 

of taxes during years of high profitability.  A large 

group of consultancy firms came to be established 

to help such corporates in designing appropriate 

size of equipment, which would fit into their tax 

saving needs.  Equipment suppliers and 

consultants took up end-to-end provision of 

services from selection of sites, direction of 

installation and even management.  The large 

demand and the potential for its further growth led 

to Indian Wind Power Manufacturers obtaining 

good collaboration from equipment manufacturers 

in Europe and the US.  Two large wind power 

equipment manufacturers (SUZLON & RRB 

VISTAS) became world-class players. Suzlon 

Energy - has become an important exporter of 

wind power equipment to Europe.   

 
7.16 To sum up, the success factors in wind 

power are that (1) it provided an answer to a felt 

need of the investors by way of fiscal concessions; 

(2) the programme enabled the selection of the 

right and best available technology and allowed its 

further adaptations to suit Indian conditions; (3) 

the programme made the operations, banking and 

transmission of power hassle free, and (4) it 

assured a good return on the investment.   

 

 

b. Large Size Parabolic Solar Cooking 

Systems: 
 

7.17 The project which used a known technology 

- parabolic solar concentration - to produce 

adequate heat to cook food for a large number upto 

15,000 meals a day under conditions acceptable to 

the consumer.  This was made possible by the 

efforts of a committed entrepreneur and its close 

collaboration with the beneficiary institution.  The 

project was developed by Mr Deepak Gadhia, a 

solar energy activist, for cooking food for about 

15,000 pilgrims in the temple town of Tirupathi in 

South India.  This was to replace hundreds of tons 

of firewood that was used earlier to cook.  In 

addition to the saving on carbon emission, this 

project is a great of educational and publicity value 

for solar cooking.   

 

7.18 Technical details of the fuel are set out 

below: 

 

The system has been designed to generate over 

4000 kgs of steam/day at 180 degree centigrade 

and 10 kg/sq.cm, which, is sufficient to cook two 

meals for around 15,000 persons.  It is modular in 

nature and consists of 106 automatic track 

parabolic concentrators arranged in series and 

parallel combination, each of 9.2 sq meter reflector 

areas.  Each unit of concentrators is connected to a 

central steam pipeline going to the kitchen.  The 

system is made of indigenous components and the 

reflectors are acrylic mirrors having reflectivity 

over 75%.  Its installation was completed during 

September 2002 and is operational from October 

2002.   

 

7.19 The system is expected to save around 

118,000 litres  of diesel per year, valued at Rs.2.3 

million. The total cost of the system is about Rs. 

110 million, which includes back up boiler utensil 

and annual   maintenance  contract  for five years.  

The system has been installed by M/s Gadhia Solar 

Energy  Systems  under a  demonstration scheme 

of MNES, Government  of India, with 50%  

inancial support.  Balance of the cost has been 

borne by the project authorities. Without the Grant 

element the project cannot be justified on financial 

viability. The grant was given to have a 

demonstration effect and to enable the supplier 

Figure 7.2: Wind Energy Project, India  



 42 

 

Critical Success Factors for Renewable Energy Projects in South Asia  

company to reduce the cost. Furthermore it will 

have a good carbon credit earning when the 

procedural formalities are concluded. 

 

.20 The successful operation at Tirupathi 

installation has led to another major religious 

institution near Delhi - the Bramhakumari Centre - 

to install a similar large solar cooking system to 

cook meals for over 15,000 persons a day. A total 

of six such systems of smaller sizes have been 

installed in the country by now. 

 Successful project needs a committed 

good management which has a felt need 

for security of fuel supplies and pollution 

and has a strong belief that renewable can 

provide a solution. 

 Selection for the technology has to be 

done with care and with the assistance of 

an agency, which would work closely 

with the client organization.  The technol-

ogy provider has to understand the con-

sumer needs and a specification appropri-

ate to the environment and is willing to 

spend adequate time and effort to modify 

and improve the design to suit the local 

needs and environment. 

 Availability of good Government support 

 Stable and efficient management. 

 

c. Village Energy Security Project in Guja-

rat – Two Villages 
 

7.22 This is one of the early projects approved 

under the ambitious Rajiv Gandhi Grameen 

Vidyutikaran Yojana  (RGGVY) in 2005, which 

aims at providing electricity to all villages includ-

ing hamlets in four years and providing electricity 

to all rural households. Under the scheme bids 

were invited for setting up of decentralised energy 

systems and operation to supply the selected vil-

lage energy needs. A Delhi based Energy Research 

Organisation – IRADe - was awarded two projects 

on Village Energy Security by MNRE, Govern-

ment of India.    The projects are implemented in 

two remote hamlets, Vavdi and Vaddithar in Patan 

District in North Gujarat.   
 

7.23 The main objectives of this project are given 

below: 

 

 To provide households access to electricity 

through renewable energy in remote vil-

lages, which are not likely to get covered 

through grid extension? 

 To go beyond electrification by addressing 

the total energy requirements such as en-

ergy required for household cooking, light-

ing, entertainment, primary school, com-

mercial facilities like shops, street lights, 

flour mill, and pumping water for irriga-

tion. 

 To meet village energy requirements 

through biomass material and biomass 

based conversion technology or other re-

newable technologies where necessary. 

Figure 7.3: Solar Cooking System Jammu and 

Kashmir, India 

7.21 A careful analysis of the success factors of 

the projects reveals that: 

 

 Successful project needs a committed good 

management which has a felt need for se-

curity of fuel supplies and pollution and 

has a strong belief that renewable can pro-

vide a solution. 

 Selection for the technology has to be done 

with care and with the assistance of an 

agency, which would work closely with the 

client organization.  The technology pro-

vider has to understand the consumer 

needs and a specification appropriate to the 

environment and is willing to spend ade-

quate time and effort to modify and im-

prove the design to suit the local needs and 

environment. 

 Availability of good Government support 

 Stable and efficient management. 

 
7.21 A careful analysis of the success factors of 

the projects reveals that: 
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Development and Agency (GEDA).  The overall 

management and control remains with the benefici-

aries in the villages through the Village Energy 

Committees and Village Community organization.  

 

7.27 An analysis of the success factors of this 

community based project reveals that the important 

among the successful factors are: 

 

a. Sound project planning based on a full 

assessment of the Energy needs of the 

area and the resource availability. 

b. Proper selection of appropriate mature 

technology. 

c. Full and proper utilization of the Govern-

ment subsidy provided. 

d. Community involvement at all stages 

from the beginning to planning, construc-

tion of the project, and management of the 

project. 

e. Good capacity building of all concerned 

persons and agencies in advance. 

f. Partnership with reputed NGOs operating 

in the locality. 

g. Full and comprehensive intellectual and 

managerial support from a good academic 

and action research institution like IRADe 

& SEWA. 

7.24  Project Output 

Project as designed by IRADe envisages installa-

tion of various energy systems as shown in the 

Table 7.4below: 

 

7.25 The project has mobilized active participa-

tion of the village community. A village committee 

for the project was formed. The village committee 

will eventually own the project and take over the 

total responsibility of operation and management, 

i.e., they will be responsible for electricity genera-

tion, distribution and management of the finances. 

The beneficiary was involved at all stages of the 

planning through PRA methods and a Village En-

ergy Committee was formed to be in charge of the 

project. Capital expenses were paid from the 90% 

capital cost grant given by the MNRE, GoI, and all 

expenses were paid through the V E Committee.   

The committee is responsible for securing the land 

for energy plantations. Ten percent of the project 

expenses were borne by the community during the 

start up. User charge was levied from which oper-

ating and maintenance costs are met. Surplus, if 

any, will be credited to village energy fund.   

 

7.26 Capacity building task was entrusted to 

IRADe who had planned the project and they were 

also to mentor and guide the Village Energy Com-

mittee in the early years of operation including the 

accounting for the dung collected and supplied, 

monies collected and spent and management of the 

employees.  The scheme not only supplied electric-

ity to the hamlets not electrified earlier but tried to 

help all the villages with supply of more energy 

efficient is LED lanterns, cooking stoves, pressure 

cookers, etc.  All families requiring augmentation 

of their income were helped by supporting the live-

lihood activities of the Self Help Groups.   The 

project built partnership with the very reputed 

grass root organization like Self Employed 

Women‟s Association (SEWA), Gujarat Energy 

Sl.No Systems/Devices Quantity /No. 

Vaddithar Vavdi 

1 Biomass Gasifier with 100% producer gas engine/ genset including 

all accessories 

2 x 10 kW 2 x 10 kW 

2 Dung based biogas plants of 4 CuM capacity each inclusive of all 

accessories and civil works 

7 7 

3 Improved Stoves (chulhas) 82 80 

4 Service line. Minimum 2 light points and one 5 Amp. Power point 

per household 

82 80 

5 Plantation and fuel wood and oil-seed bearing trees 8 ha 6 ha 

6 Oil expeller 1 0 

7 Street lighting 8 lights 8 lights 

Table 7.4: System / Devices in VES Projects  

Source: Website of IRADe 
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10 kW power to satisfy the power needs of multi 

purpose building and the island office.  The project 

was commissioned in 2006 and has been 

functioning very efficiently.  Though the power is 

costly, it provides a model for providing the power 

needs of holiday resorts, which come up on a small 

island.  The factors, which contributed to the 

success of the scheme are superiority of the 

technical design and good implementation.  Cost 

was not an inhibiting factor as it was taken as a 

pilot research project.   

 

Nepal 
 

7.30 Nepal  has enough hydro potential which if 

developed will have more power for export.  

Adequate effort has not been made to extend the 

grid to all villages.  Most people are also too poor 

to pay for the electricity, as the tariff is very high 

even for domestic consumption.  Several 

international agencies have helped by providing 

support to supply modern energy to remote 

villages.  Though, a number of programmes like 

the Mini Grid Supply Programme (MGSP) and 

biogas programme have been tried out, the most 

successful renewable energy product have been 

Rural Energy Development Programme (REDP) 

which promotes decentralized energy planning at 

district level.  An establishment of community 

organisation at the village level for the operation of 

micro Hydro plants.  The programme relies greatly 

on community participation in planning and 

management of the district energy systems.    It has 

been extended to 15 districts, and is funded by 

Government of Nepal and UNDP.  Though it is 

essentially based on micro Hydro schemes, it has 

other RET equipment also like solar PV lighting, 

biogas, improved cooking stoves, etc.  Rural 

energy supply is taken up as an effective entry 

point for sustainable development and poverty 

reduction through community managed energy 

service delivery.  The World Bank has also joined 

in the programme as a partner.  The modus 

operandi of REDP is to mobilize the community 

from the planning stage in the project, build 

capacity within the community group and its 

members in operation, management of the micro-

hydro plant and also in other income generation 

activities.  For this purpose, community 

organisations (COs) are created with the members 

representing each household in the target 

settlement, and each CO is oriented on energy and 

other related socio-economic development issues.   

 

7.31 The COs are supported for forming various 

functional groups (FG) based on their common 

interests ranging from income generation, forestry 

or Biogas, and micro/mini hydro FG (MHFG).  

Since micro-mini hydro is the key component of 

d. Mega-watt Size Grid Interactive Solar 

Photovoltaic Power Plants 

 

7.28 In India a novel scheme was launched in 

January 2008 to demonstrate the technical capacity 

of Mega Watt Size Grid Interactive Power 

Generation and encourage the search towards 

reducing the cost of photovoltaic solar power 

generation equipment, components and the cost of 

power itself. The average solar energy incident in 

different parts of India is about 4-7 kWh per sq 

meter per day. The largest size solar photovoltaic 

power plants setup so far is only 200 kW capacity. 

Owing to the high initial cost, the cost of 

production from such plants comes to be over 

Rs.15 to 17 per kWh. In order to give a chance for 

megawatt size solar photovoltaic and solar thermal 

plants to be set up to provide some experience of 

such plants and to push towards cost reduction 

through larger volumes of equipment manufacture, 

the Ministry has introduced this new scheme. This 

consists of a subsidy to be given from the Central 

Government of Rs.12 kWh of electricity generated 

from PV power plants of a minimum size of 1MW. 

At each location the maximum capacity permitted 

will be 2 MW. They can sell that power at 

competitive rates to electricity distribution 

companies and deliver electricity generated to the 

State grids. In the demonstration stage projects 

would be confined to an aggregate installed 

capacity of 50 MW of solar power generation. 

During the 11th Plan no state would be permitted to 

install more than 10 MW of aggregate capacity 

under the programme. This grid interactive power 

plant would be set up on a build own and operate 

(BOO) basis. On an average about 2 million kWh 

of energy can be produced   each year from 1 MW 

capacity. And, this will provide about 25 to 40 

direct jobs for each 2 MW plants and another 400 

indirect jobs. In response to the Government‟s 

invitation and the generous level of subsidy a large 

number of applications have been received and are 

under consideration.  

 

Maldives 
 

7.29 Maldives is a country with less than 400,000 

population that live in hundreds of small islands.  

Tourism is the most important economic sector.  

People living in the coastline in small villages take 

to fishing.  For power and transport, they import 

oil products, power and transport.   Some of the 

hotel agencies have been trying to introduce solar 

and wind power.  Tiny pilot schemes have been 

started.  The most successful project is the Laamu 

Atoll PV project funded by the Japanese 

government grant and implemented by a Japanese 

contractor.  Under this project, solar panels of 2.8 

kW, 4 in number, were installed to produce about 
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(VO) is a body of villagers organized around a 

common interest. After formation, the village 

organization signs a partnership with AKRSP to 

abide by all terms and conditions necessary for the 

village development. The entire responsibility of 

implementation is passed on to a VO. AKRSP 

provides the negotiated cost of the plant and 

technical input required during the construction 

period. The VO completes the related civil work of 

the plant. They purchase and transport machinery 

from other parts of Pakistan. The VO members 

provide subsidized or free unskilled labor and 

locally produced building material. AKRSP 

provided most of the funding for this programme 

and also provided technical support for the design 

and construction of each project. AKRSP has a 

standard methodology of going through 3 dialogue 

processes with the community and signing a Terms 

of Partnership as a pre-condition of support. This 

TOP defines the terms under which the 

construction will take place and the plant was 

operated. Aga Khan Rural Support Program 

(AKRSP) also provided support to other projects in 

these communities including income generation, 

agriculture, health, and education. After 

construction, AKRSP monitored progress of MHP 

projects as well as other development projects in 

the community. The micro hydropower project 

serves a Cluster of 5 Village Organizations (VOs) 

and 6 Women‟s Organizations (WOs). Whereas, 

many other development projects are carried out 

with AKRSP support for a single VO or CO, larger 

projects like micro-Hydro can cover a cluster of V/

W Organizations. The General Body of the Cluster 

covers the full population, male and female, in the 

community. It meets once a year and selects a 

Chief Representative, a President, a Manager, as 

well as an Executive Body. All elected 

representatives work voluntarily and have a one-

year term. The Chief Representative is overall 

responsible for all development projects carried out 

in the cluster including those in sectors of health, 

education, and power. The President has the 

responsibility of calling meetings and the Manager 

keeps records for all projects. 

 

7.35 The elected body specifically responsible for 

the electricity project is the Executive Committee 

(EC). This EC has 13-16 members including one 

Convener, and three representatives of each of the 

4 transformer committees. The EC members are 

responsible for billing, tariff collection and 

carrying out line repairs. This responsibility is 

divided among the transformer committees. The 

EC meets twice a month. This project is being run 

under the “Community-based Model” and is 

considered a successful model. 

 

7.36 The critical success factors that contributed 

towards the success of the program are identified 

REDP, formation of MHFG is given priority. 

 

7.32 The MHFG is the key body at the village 

level for establishment, operation and management 

of micro-mini hydro plants.  The MHFG works 

from the stage of preparation of detailed action 

plan enters into various agreements related to 

construction of micro/mini hydro, and 

mobilizations of local resources.   It also makes 

payments to companies selected for providing 

various goods and services.  The REDP also 

provides necessary support to MHFG establish a 

Community Energy Fund (CEF), which is 

established at the level of each MHFG to fund 

energy related activities in the villages. 

 

Upon the successful operation of the community 

managed micro hydro schemes for at least six 

months, the community MHFGs will be 

encouraged to register themselves generally into 

Micro Hydro Cooperatives for ensuring long-term 

sustainability of the system.  

 

7.33 The factors which contribute to the success 

of the REDP programme in Nepal are: 

 

 The programme is conceived as part of 

the overall socio-economic development 

of geographically and administratively 

defined area like a district. 

 The development of locally available 

energy resources like Mini and Micro 

Hydro are to form the core of the 

development effort. 

 The scheme is generously funded by 

international aid agencies. 

 Involves fully the local people who are 

formed into well-defined institutional 

arrangements like COs, and functional 

groups. 

 Adequate arrangements for capacity 

building of all stakeholders. 

 

Pakistan  
 

7.34 The Aga Khan Rural Support Programme 

(AKRSP) is among the most successful projects in 

Pakistan. It has installed over 180 micro-hydro 

power units in Chitral District, North-West 

Frontier Province, Pakistan. Initially, in 1986, 

micro-hydro plants (MHPs) were installed as 

research and demonstration units. These projects 

when they became numerous were made extended 

to Village Organisations (VOs) and became 

participatory projects. A Village Organization 
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number of rooms required to be lit-up. Each 

household has been provided at least 2 energy 

saver lights and one power outlet for connection of 

another low power appliance such as fan, small TV 

etc. 500 watts micro wind turbines are installed at 

Goth Jumma-Sindh and Kund Malir Balochistan. A 

10 kW wind turbine is installed in village Ali 

Hassan Paareri, Ghorabari-Sindh that provides 

electricity to 120 homes. Based on success of this 

program, the government had approved replication 

of this project in 400 villages in Balochistan & 

Sindh. Overall objective of this program is to 

electrify 6968 villages in Balochistan and 906 

villages in Sindh that are outside the 20 km radius 

of the national grid. People inhabiting in these 

remote villages will have access to electricity, and 

to clean potable solar pumped water as well, thus 

elevating their standard of living. In addition, 

another 3,000 remote off-grid homes in District 

Tharparker, Sindh are in process of electrification 

using Solar Energy. 

 

7.37 The critical success factors for this program 

are: 

a.  Free hardware – people are very 

supportive 

b.  Free service guarantees 

c.  There is no other alternative. Grid is 40 

km away and it is the need of 

communities 

d.  Systems are stand-alone. Communities are 

responsive and show ownership 

e.  Community is responsible for O&M and 

also the O&M needs are minimal 

 

Sri Lanka  

 
7.38 The most successful renewable energy 

project that spread through the country to reach 

over 100,000 households was the Energy Services 

Delivery/Renewable Energy for Rural Economic 

Development (ESD/RERED) project targeting off-

grid electricity supply, from solar home systems 

and micro-hydroelectric systems. In the same 

project, funding was provided to develop an 

estimated 126 MW of grid-connected hydroelectric 

power plants9 (some of which are still under 

construction), which may be expected to generate 

an annual average of 419 GWh. This amount of 

energy is presently adequate to serve 500,000 

households (without adjustment for network losses) 

at the present average annual household 

consumption rate of 840 kWh/year. Thus in terms 

of consumer outreach, the ESD/RERED project has 

been able to serve a significant number of 

households, than any other project or program 

launched in Sri Lanka.  Critical success factors in 

the programme are the following. 

as follows: 

 

 Micro hydropower is an indigenous and 

renewable source of energy for which 

potential exists in whole Chitral district. 

Micro Hydro Plant (MHP) is generally 

defined decentralized small-scale water 

power plant less that 100 kW. Micro 

hydro can provide electricity to rural 

communities which otherwise might take 

years to be served by national electricity 

grid. 

 The components of MHP can be locally 

manufactured and systems can be 

assembled. 

 The adverse environmental effects are 

minimal. 

 MHPs are comparatively easy to 

manufacture and install indigenously, thus 

boosting employment, economic activity 

and the industrial base. 

 Micro hydropower systems can be locally 

managed, operated and maintained with 

basic training input to the local people, 

particularly the youth, especially women. 

The organisation and management costs 

are lower than for the other energy 

systems. 

 

7.36 The second most successful project is the 

deployment of solar home lighting systems.  

AEDB has electrified 1,762 remote off-grid homes 

in 31 villages in all the four provinces of the 

country through Renewable Energy Technologies 

(RET). The RE technologies used included solar 

and micro wind turbines. The total beneficiary 

population was approximately 12,400. O&M is the 

responsibility of beneficiary populations. For 

houses electrified through Solar Home System 

(SHS) program each individual house has been 

given its own SHS and has been made responsible 

to operate and maintain it. Each household in each 

village has been provided with 80 Watt Solar 

Panel, Charge Controller, Battery, 4 CFL Lamps, 2 

LED lights, a 12 Volt DC fan and a TV socket. 

The Solar panel charges battery during daylight 

hours and the stored energy is used to provide light 

to homes/streets, and to operate fans/TVs during 

day and night. The user is only required to switch 

on/off the lighting system. In houses electrified 

through Micro Wind Turbines, each micro wind 

turbine has the capacity of 300 to 500 watts to 

provide electricity to masses living off-grid and at 

remote locations all over the country where 

suitable wind conditions exist. The cost per system 

is in the range of US$1200 to US$1500 excluding 

installation cost. Each Micro Wind Turbine caters 

to the need of 3 to 5 houses depending upon the 
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convenient construction and maintenance 

(however, to reach the village, equipment 

had to be hand-carried).  

 

On-grid Component Programme 

(a) Standardisation of the power purchase 

agreement and the tariffs, thus 

minimising the time spent on 

negotiations between the utility and the 

investors. 

(b) Positive approach by the utility to 

facilitate grid connection and 

transmission services to Small Power 

Plants (SPPs). 

(c) The tariff being Sri Lanka Rupee 

denominated, the industry remains in the 

hands of local investors, within the limits 

of capability of local lending institutions. 

(d) Prior availability of trained experts in 

hydrology, power plant design and 

contractors, developed through previous 

training programs of the government and 

NGOs, to enable the industry to rapidly 

take-up the challenge and incentives 

offered by the project.  

 

Within the programme the most successful on-grid 

project is the Carolina mini hydropower plant and 

the critical factors which led to the success of the 

project are:  

 

(e) Availability of high rainfall in the 

catchment, causing the project energy 

yield to be high and steady, and selection 

of the site. 

(f) Financial and technical capabilities of the 

investor company, after being in the 

engineering and related business for 

several years. 

(g) Availability of experts on hydrology, 

power plant design and supervision, 

whose services were used by the 

investor. 

(h) Use of proven technology and equipment 

manufactured by reputed companies. 

(i) Relatively short (3 km) transmission 

connection, helping the project costs to 

be manageable. 

 

 

 

Off-grid component 

a) Long (10-years +) and sustained support 

from the lending agency (The World 

Bank) 

b) Project Management by private 

institutions (DFCC Bank and 

participating credit institutions), which 

helped to keep the project team relatively 

stable and focused on achieving project 

objectives, when compared with project 

management teams of the government 

institutions. 

c) Matching funds provided by the 

government through the provincial 

councils, thus enabling the projects to 

receive the focus at the regional/

provincial level 

d) Minimal dependence on “foreign” 

expertise for the design and 

implementation of village hydro system, 

and the significant contribution of local 

consultants and contractors. 

e) Active group of solar industry players 

who quickly moved-in to implement the 

solar home systems on a commercial 

scale. 

 

Within the programme, the most successful off 

grid project is the Dothalu Oya Village 

Hydropower Project.   The critical factors which 

led to the success of the project are:   

 

(f) The village being significantly away from 

the main grid (10km), allowing the 

villagers to actively participate in the 

investment. 

(g) Technical consultancy support and 

supervision provided by the project, as a 

grant. 

(h) Availability of knowledgeable and 

committed engineering companies to 

undertake the design and construction of 

the project, including mobilization of 

villagers and village labour. 

(i) Stability of the water resource available 

most of the year with the dry period 

(during which electricity generation was 

not possible) limited to about 4 weeks per 

year. 

(j) Relaxed approval procedure in terms of 

electricity of electricity regulations 

(however, other approvals were required 

from various agencies) 

(k) Relatively convenient terrain, providing 
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technology are selected for wide 

implement.        

7.40 Each of these factors can be related to one or 

more of the projects/programmes in the South 

Asian Countries as discussed above in this section. 
 
   1. A successful Project / Programme meet a 

specific felt need of the customer.     

                   

The important cases, which illustrate these, are: 

 

a) The most successful of the RET projects, 

Wind Power Generation fulfilled two felt 

need of the corporate sector i.e. to reduce 

the heavy corporate tax they had to pay 

during years of successful operation of the 

parent organization and secondly to 

acquire a source of reliable power supply 

when it needs it.  

b) In Bangladesh the management committee 

of a large orphanage at Faridpur felt the 

urgency to reduce the expenses on 

burning 960 Kg of wood per day costing 

US$ 860 per month and to reduce the ill 

effects of pollution generated by such fire 

wood consumption within the premises. 

 

2. A successful programme is visualized fully 

at the initial stage when the entire chain of 

operations from the procurement of machinery 

and finances to the operation of the projects and 

making use of the produced energy or other 

services enumerated and the various problems 

likely to be encountered during this chain of 

operations are anticipated and remedial 

procedures are provided while launching the 

programme.  

 

The importance of this factor is illustrated by 

the high level of success achieved by the wind 

power generation programe in India: 
 

a) India’s wind Energy Generation: The 

package of incentives to investments in 

wind power generation from private sector 

included several concessions.  Of those the 

most attractive concession was the 

allowance to write off 80% of depreciation 

on wind power equipment in the very first 

year of operation and thus reducing the tax 

burden in that year.  Besides this, wind 

power projects are given the facility for 

transmitting the power generated to any 

place, banking the power produced, keep it 

“on account” with the Discom concerned 

till it is required for use and the feed-in-

tariff when such power is sold to utilities. 

Taking advantage of the wide interest in 

such projects several competent 

Common Factors Contributing to                  

Success  of the RE Projects  

 
7.39 On careful consideration, the factors 

identified as contributing to the success of the most 

successful renewable energy projects/programmes 

in the different countries of the Region may be 

listed as follows: 

1. The programme is conceived to 

specifically meet the felt need of the 

customer.   

2. The programme is visualized fully at the 

initial stage, when the entire chain of 

operations from the procurement of 

machinery and finances to the operation 

of the projects and making use of the 

produced energy or other services are 

foreseen in advance and the various 

problems likely to be encountered during 

this chain of operations are anticipated 

and remedial procedures are included in 

the scheme even while launching the 

programme.   

3. The innovative procedures are introduced 

for raising the financial resources and for 

implementing innovative financial 

mechanism to create comfort for the 

consumers and the investors. 

4. The involvement of the user community 

is obtained by series of motivational 

interactions followed by capacity building 

of technical training programme. 

5. The programme with a defined level of 

subsidy or without subsidy is made 

financially viable by providing certain 

facilities, to obtain the equipment at lower 

cost or by offering feed-in prices for the 

products of the projects/programme.   

6. The programme is based on the local 

available resources and fulfills the local 

needs.   

7. The manpower, which is locally available, 

is used with necessary training to manage 

all aspects of the programme.   

8. The subsidy is provided with a clear 

declaration of the amounts given as 

subsidy and the period for which it will be 

given and the scale in which it will be 

reduced over time.   

9. The programme involves the support or 

the active partnership of committed 

academic or technical or social 

organisations.   

10. The level of programme fund needs is 

well computed at the beginning and the 

flow of funds is arranged right at the 

beginning efficiently so that the delays 

are minimized. 

11. Only projects with well-proven 
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concession was the allowance, the write off 

80% of depreciation on wind power equipment 

in the very first year of operation. 

 

4. The involvement of the user community is 

obtained by series of motivational interactions 

followed by capacity building of technical 

training programmes. 

 Illustration for this is available in several 

successful examples discussed earlier in the 

section. Selected examples are:  

 

a)  Faridpur Gasifier Plant in Bangladesh: 

In Faridpur Muslim Mission biomass gasifier 

stove is used for cooking facilities for 700 

orphans and destitute boys & girls and 

consuming 960 Kg firewood per day.  But they 

are spending US$ 860 per month for firewood 

and using traditional cooking stove for 

cooking purpose.  It started in the year 1990 

and LGED led by its committed Chief 

Engineer, Mr. Quamrul Islam Siddique 

interacting with the members of the Mission, 

the details of technical assistance that could be 

provided and also the methods for operation 

and maintenance guidance during the initial 

period.  The decision to install the biogas plant 

was driven by the Mission Management. The 

machinery-installing agency provided training 

to the selected employees of the orphanage. 

This experiment is an example which can be 

replicated in public and socially oriented 

institutions where cooking is done for large 

numbers each day making use of firewood.   

 

b) India’s Village Energy Security Scheme –

Case study Gujarat: Under the scheme bids 

were invited for setting up decentralized 

energy system and operating them to supply 

the village energy needs.  A Delhi based 

energy research organization (IRADe) was 

awarded two projects on village energy 

security by MNRE GoI.  This is designed as a 

community based project and sound project 

plans based on a full assessment of the energy 

needs of the area and the resource availability 

were made in consultation with the 

community. Full and proper utilization of the 

Government subsidy was provided by the 

society of the community organizing a special 

committee for this. Good capacity building of 

all concerned persons and agencies in advance. 

Community involvement at all stages from the 

beginning to planning, construction of the 

project and management of the project and 

partnership of a reputed NGO operating in the 

locality made the project a notable success. 

 

 

b) Bangladesh Grameen Shakti (GS): 
Bangladesh Grameen Shakti developed 

the other most successful renewable 

energy programme in the region. GS is 

incorporated as a company and it extends 

it activities to wind and biogas 

technology, but their main stay is 

promoting Solar Photovoltaic 

Electrification by providing Solar Home 

Systems.  By 2008 GS has installed 

nearly 95,500 SHS of 10-75 kW capacity.  

The element of subsidy is minimal.  As it 

is in commercial mode of operation, the 

cost is high but the repayment is designed 

to be close to the monthly payment to the 

utility, if such services are obtained from 

the utility.  Its after-sales service is 

excellent. It has benefited over 6 lakhs 

beneficiaries and takes care of their needs 

through disbursed network of over 300 

unit offices. By these Grameen Shakti 

provided comprehensively conceived 

products and deployed them on large 

scale.   

 
3. The innovative procedures are introduced for 

raising the financial resources and for 

implementing innovative financial mechanism 

to create comfort for the consumers and the 

investors. 

 

Examples of the importance of this factor to 

the success of RE projects are illustrated by: 

 

a) Grameen Shakti in Bangladesh: Its main 

activity is providing solar photovoltaic 

electrification by providing solar home 

systems (SHS) on a commercial basis.  SHS 

can also be used for shops and fishing boats. 

Beneficiaries are provided with micro finance 

on the Grameen bank model. In spite of high 

cost because of its commercial mode of 

operation it is popular as it provides reliable 

electricity at EMI rates for repayment of micro 

finance, which is often less than utility 

minimum rates for electricity supply. With the 

low rates it is able to provide after sale service 

of a very high order.  It has benefited 6 lakhs 

beneficiaries. 

   

b) India Wind Energy: Wind Power 

Generation is the most successful of the 

renewable energy programmes.  This has 

achieved the addition of over 8,000 MW of 

power generation capacity without any “Cash 

Subsidy” as in the case of most other RE 

programmes.  The investors in wind power 

generation get an indirect subsidy through 

fiscal concessions.  The most attractive 
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Faridpur Muslim Mission provides improved 

cooking facilities for 700 orphans and destitute 

boys and girls, has been discussed .The same 

committed chief engineer, came forward to 

provide technical assistance and also for 

operation and maintenance guidance during 

the initial period for setting up a bio-digester 

The Digester uses human waste, and kitchen 

waste. The cooking and boiling stoves were 

made locally at a reputed workshop. This 

project is now successfully working and 

saving huge amount of money. 

 

b) Improved Cooking Stoves (ICS) in 

Nepal: ICS is a simple technology. Designing 

the stoves to meet the local was a challenge 

that is faced in the beginning. This has been 

overcome through the adoption of local 

materials and by training local people 

especially women, in the construction and 

installation of the ICS and is the provision of 

the technical backstopping locally.   

 

7. The manpower, which is locally available, 

could be used with necessary training to 

manage all aspects of the programme:  

 

Examples are seen in many successful 

projects. A few selected ones are given below: 

 

a) Village Energy Security Project in 

Gujarat (India):  Incorporates the active and 

full participation of the village community.  

The village committee will own the project 

and the overall responsibility of operation and 

management, i.e. they will be responsible for 

electricity generation and management.   

 

b) AKRSP in Chitral, Pakistan: The Aga 

Khan Rural Support Programme has three 

types of models, such as Community based 

model, fee for service model and group 

operated fee for service model. In community-

based model, community owns the systems 

including operation and maintenance charges. 

In fee for service model, systems are owned by 

an entity and services are sold to others in the 

community. The entity provides electricity and 

maintains the equipment. Several micro-hydro 

and solar PV schemes are being operated.  

 
c) Grameen Shakti in Bangladesh: Local 

Technicians development and Local 

involvement training are success factors that 

made Grameen Shakti most successful 

 

8. The subsidy is provided with a clear 

understanding of the amounts given initially 

and the period for which it will be given and 

5. The programme preferably with a defined 

level of subsidy or without subsidy is 

financially viable by providing certain 

facilities to obtain the equipment at lower cost 

or by offering feed-in-prices for the products 

of the projects, which comprise the 

programme. 

 

 The following examples show how this factor 

had contributed to the success of certain 

projects. 

 

a) India’s Biomass gasifier programme: The 

utilisation of biomass through gasification has 

been reocgnised as a technology with great 

potential for production of small and medium 

scale power generation for distributed power 

generation.    Several firms in India tried to 

develop indigenous technology for biomass 

gasification and power generation on small 

scale.  In the early days, the locally developed 

technology presented several snags, but the 

Government persisted. The Government 

provided a capital grant of nearly Rs. 7.5 

million per MW and the fixed subsidy helped 

in developing business plan for loan proposals 

to financing agencies. Now, we have 

indigenous biomass gasification and power 

generation plants of standard quality upto 10-

12 MW capacity.  There is imported 

equipment for large-scale power generation.  

Both “updraft” and “downdraft” technologies 

have been developed in India.  There are over 

10 active manufactures biomass gasifiers and 

several of them have started exporting their 

equipment and technology to other countries 

mostly Africa.   

  

b) Pakistan Solar Home systems Program: 

AEDB has successfully deployed solar energy 

technologies for rural electrification through 

standalone SHS.  The project was executed 

and implemented in 1001 villages in the four 

provinces (Baluchistan, Punjab, Sindh, and 

NWFP).  Each of the selected households in 

every village has been provided 80-watt solar 

PV panels, a storage battery, 4 LED lights, a 

12-volt DC fan and a TV socket.  In addition, 

a solar water heater and a solar cooker have 

also been provided to each household. What is 

provided under the scheme and what is 

expected of the beneficiary is made clear in 

advance.  

 

6. The program is based on the locally available 

resources and fulfills the local needs: 

Examples: 

 

a) Biomass (LGED supported but privately 

managed project): Bio mass gasifier stove at 
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10 The programme funds well computed at the 

beginning and the flow of funds arranged right 

at the beginning efficiently so that the delays 

are minimized. 

Examples: 

 

a) Aga Khan Rural Support Program 

(AKRSP):The Aga Khan Rural Support 

Program (AKRSP) has installed 180 micro 

hydropower units in Chitral District, North-

West Frontier Province Pakistan.  These 

supply electricity to about 1,75,000 people.  

AKRSP has three types of models, community 

based model, Fee for service model and group 

operated fee for service model.  Depending on 

the environment and the location, each of these 

models has been successful. The key to the 

success is the provision of adequate fund by 

the Aga Khan Foundation and easy flow of 

funds. 

 

b) Mega watt size grid active   power PV 

power generation: This unusually bold 

scheme has attracted wide reception from 

prospective investors as it has been declared 

that the total fund requirements for this 

scheme has been set apart and flow of funds as 

per the scheme will be hassle free. These 

features have led to a very large number of 

bidders for the project from India and abroad. 

the scale in which it will be reduced over time. 

Some examples are listed below: 

 

a) Solar Photovoltaic Power Generation 

(India): GoI first introduced the Megawatt 

size grid interactive solar Photovoltaic power 

generating plant scheme in March 2008, 

whereby, a specified amount of Rs. 15/- per 

kWh was announced as the subsidy to be paid 

from central budget for power purchased by 

state utilities from photovoltaic plants of size 

not less than 1 MW and limited to 2 MW 

power plant.   

 

b) Micro Hydro (Nepal): Micro Hydro in 

Nepal has received various supports in one 

form or another from the Government and 

donor community. The most appreciated 

support is the determination of the quantum of 

capital grant and the purchase price of power 

while approving the proposal.  

 

c) Solar Home Programme  (Pakistan): It 

includes Solar cum Wind Turbines Installation 

but solar is very successful because of free 

hardware, free service guarantees and systems 

are standalone.  

 

9. The programme involves the support or the 

active partnership of committed academic or 

technical or social organizations. 

Examples: 

 

a) BCAS & BRAC (Bangladesh): BCAS & 

BRAC made Wind Energy Installation under 

renewable energy programme with 15.5 kW 

and 0.3 kW Solar PV power successful by 

providing technical and intellectual support. 

 

b) Chendebji & Sengor Plants in Bhutan: 

Chendebji & Sengor Plants in Bhutan with 70 

kW and 100 kW respectively worked 

successfully as the utility engineers provided 

technical support, while the ownership rests 

with civil communities. 

 

c) Village Energy Security Projects in 

Gujarat in India: Project was designed by 

IRADe envisages installation of various 

energy systems like biomass gasifier, dung 

based biogas plants, chulhas, street lighting 

etc. in Vaddithar & Vavdi villages. The 

Project incorporates active and full 

participation of village community. The 

village committee will own the project and the 

overall responsibility of operation and 

management. Surplus, if any, will be credited 

to village energy fund. IRADe initially 

provides technical support and handholding. 
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8.1 As indicated earlier, all the countries in the 

region have experimented with many renewable 

energy technologies and devices of which some 

have not performed as per expectation.  Some of 

these projects and programmes have been provided 

with technical and financial assistance by external 

agencies also.  While, many are still continued as 

pilot schemes, some have been abandoned.  In this 

section, an attempt is made to identify projects, 

which are proved to be unsuccessful and analyse 

the factors that led to the projects failing to achieve 

the anticipated results.  Country-wise project 

selection has been made and the factors which 

contributed to the failure of the projects will be 

briefly discussed first and finally a generalized set 

of causes which push the projects towards failure 

or poor performance are discussed.   

 

Bangladesh  

 

8.2 Bangladesh has tried a variety of initiatives 

for popularizing RET.  While wind has proved to 

be an outstanding success in India, in spite of the 

efforts made by different external agencies and the 

national agencies in Bangladesh, wind power 

projects have not been successful.  In 1996, Fulton 

estimated the wind power potential along the coast 

to be about 2,000 MW.  Some small wind turbines 

were installed in the late 90s and early 2000s. They 

all failed within a short time.  The Power 

Development Board (PDB) installed two units of 

0.98 MW each in Feni but they are also not 

functioning now.  Another two units set up 

Kutobtia, but they also failed due to technical 

problems. These appear to be mainly design 

deficiency and due to using non-validated wind 

energy data.   PDB could not take up more 

schemes to test the viability, as there was no 

approved renewable energy policy to provide 

subsidy and support for new energy generation.  

 

8.3 An analysis of the causes indicates that the 

following are the contributing factors for failure. 
 

a. Lack of reliable wind energy data through 

wind maps  

b. Absence of policy support to take up sustained 

development efforts for wind power 

generation; 

c. Poor selection of technology and 

implementing contractors; 

d. Absence of clearly defined fiscal incentives; 

Bhutan  
 

8.4 Bhutan has been successful in promoting 

community based micro Hydropower generating 

plants, but their efforts in developing solar PV 

systems have not been successful.  It has not been 

popularized as a scheme to bridge the time gap 

between the present situations of non-supply of 

electricity to a distance date, when there will be 

grid connected electricity supply. 

 

8.5 The failure to appreciate and address the 

issue of differential cost between PV based power 

and Hydro power from large power stations like 

Tala have led to the consumers showing very little 

interest or enthusiasm for such projects.   The lack 

of trained manpower to provide technical support 

for maintenance and repair has also contributed to 

this.   Though, a few recent schemes like the SELF 

supported (SELCO supplied) Solar PV project are 

successful, all other projects are doing very poorly.   

 

India  

 
8.6 India has many large programmes and small 

projects, which have been successful, but some 

have failed to produce the desired results even after 

years of attempts and experimentation. The two 

programmes selected below as “unsuccessful 

projects” are (i) Improved cooking systems in poor 

households to replace firewood and to reduce the 

adverse health impact of the indoor pollution and 

(ii) Jatropha cultivation on a large scale to launch 

the bio diesel programme.  Many enthusiasts of the 

renewable energy technology might object to the 

naming of these schemes as a failure.  The 

Improved Cooking Systems (ICS) has so far led to 

the introduction of millions of smokeless chulhas 

in the villages and over 0.6 million solar cookers 

have been deployed.  The second example chosen, 

Jatropha cultivation has several supporters who 

would say that it is a very young project and it is 

too early to pass judgment.  The causes, which 

promoted this choice, need to be explained.  This is 

attempted below: 

 

a) ICS  Programmes  

 

8.7 It is widely recognized that cooking food in 

each poor household accounts for the largest share 

of energy needs of the household.  In most of the 

SECTION 8 

SOME UNSUCCESSFUL RE PROJECTS – 

AN EVALUATION  
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8.10 The analysis of the failure factors to develop 

this relevant technology reveals that early high-

tech models did not take into account the socio 

cultural aspects of women cooking in rural 

households.  Secondly, it attempted to replace a 

zero cost traditional technology of three available 

big stones with an oven, which even at the lowest 

cost, with subsidy was about Rs. 300/-. The ground 

reality is that poor women in Asia and Africa like 

to cook in the shade and would like to peep into the 

cooking vessel frequently and often stir or turn it 

and if the model ICS uses firewood, they would 

like to use it in the same form as they collect 

without additional work to chop it into small 

pieces. The failure to make the socio-cultural 

habits the essence of the design features remains 

the main contributor to the “failure “of the ICS 

programmes.   

 

b) Bio-diesel –  Jatropha Plantation 

Programme 

 
8.11 This programme was ushered in 2004 with a 

great deal of fanfare.  It has received further 

impetus in the last three years with the sky 

rocketing of the oil prices during this period.  .  The 

programme, in brief, was to encourage the 

cultivation of Jatropha Plantation and also Jatropha 

along with some local species like Pongamia over 

eleven million hectares of wasteland.  The oil seeds 

produced are to be collected and crushed for 

extraction of oil and further purifying the same and 

estrifying to diesel standards and replace this with 

5% of normal diesel consumption in a few years!  

The project was to be supported by Government 

funding to the extent of Rs. 15,000 million for 

various aspects, including developing seed 

varieties, testing procedures and defining the 

standards for bio-diesel. 

 

areas of Asia, Africa and Latin America the poor 

use of fuel wood and agricultural waste for fueling 

the family hearth.  This has very adverse 

ecological impact by denuding forests and adding 

to carbon emission. This was realized several 

decades ago and every country made efforts to 

develop and acceptable model ICS of alternate 

design. 

 

8.8 In India over the years a large number of 

different types of ICS have been introduced, but it 

has not led to the universal or even a large-scale 

acceptance of this for use by the rural poor.  The 

deployment in spite of thirty years of effort has not 

become market-driven but is still subsidy-driven.  

The unused and abandoned ICS are a common 

sight in many areas, where the deployment of such 

stoves was pursued by intensive campaigns by 

some NGO or government organisation.   Even 

where special staff for awareness enhancement, 

efficient maintenance and use have been working, 

a large number of these chulhas/cookers are 

discarded and not being used regularly.   The 

search continues for a universally acceptable 

alternate cooking system to replace the traditional 

“three stones” arranged to support the cooking pot.   

Several large institutions, like British Petroleum, 

Shell Foundation, Development Alternatives and 

others besides the Government agencies promoting 

RETs and scores of NGOs are continuing their 

efforts to develop an acceptable model of cooking 

devise.   But all of them depend on subsidized 

supply of equipment designed by them and even 

subsidized equipment supply gets reluctant 

response from the poor as their use increases the 

work of preparing the fuel. 

 

8.9 Dispassionate examinations of the factors, 

which inhibit the wider acceptance of the diverse 

models of ICS, give some interesting revelations. 

The early attempts to find an acceptable model 

started at two ends.  At the high technology end, 

scientists tried to harness abundantly available 

solar energy for cooking by using different models 

of concentrators flat and parabolic. At the ground 

level, social activists tried to improve design of the 

cooking ovens in common use, by adding 

improvised chimney and by enclosing area of the 

fire in the oven with non-conducting material like 

firebricks to prevent dissipation of heat. The 

consumers, mainly women, found the parabolic 

model unacceptable, as they had to stand in the hot 

sun during the whole of cooking.  It also occupied 

large space outside the small house.  Various 

designs evolved by ground level workers were 

encouraged through campaigns, but none of them 

have proved attractive enough for wide 

deployment, as they required fuel wood to be split 

into small pieces or made into briquettes for 

feeding into the oven.   

Figure 8.1: Jatropha Plantation  
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Maldives 
 

8.14 Maldives has taken up some initiatives in 

solar power and wind energy systems with 

technical and funding assistance of international 

organisations.  Many of them are merely 

functioning and cannot be considered as very 

successful and do not serve as models for others to 

replicate the project.  One project, which led to a 

lot of problems and abandoned, as a failure is the 

one set up in December 2004 with UNDP 

assistance to explore the possibility of utilizing the 

gases produced from landfill for power generation 

in Thilafushi Island.  Danish consultants were 

employed to implement the project.  Thilafushi is 

an island near Male, which is the capital of 

Maldives.  This island receives waste from Male, 

Villigili and other surrounding tourist resorts.  It 

was found during the project formulation, that the 

landfill gas was of quality adequate to fire boilers 

and gas engines.  It was felt that steam and 

electricity could be produced with it. However, on 

commissioning the project it was found that the 

burning of the waste in open fire produced foul 

smell, which was spreading to the neighboring 

islands; smoke was also reaching the major towns 

of  Male and Viligili.  The contamination of sea 

and air attracted strong objections from 

environmentalists.  The presence of sub surface 

seawater made the landfill gas extraction very 

difficult.  The project is more or less abandoned.   

 

8.15 The factors that led to the failure of projects 

are obvious.  Very poor project investigation, 

improper selection of technologies, lack of an 

examination of the appropriateness of the selection 

of project parameters with reference to local 

conditions and the failure to visualize likely 

adverse environmental impacts (of smell and 

smoke), have made the project a non-starter from 

the beginning.  The authorities appear to have 

hastily rushed into the project because of the total 

funding provided by UNDP.   

 

Nepal 
 

8.16 Nepal has several small initiatives in 

renewable energy; most of them are running as 

models and pilot schemes still.   The initiative, 

which proved to be a failure from the beginning 

was efforts related to wind energy utilization, the 

data on wind energy source is very inadequate in 

Nepal, though some efforts have been made by the 

Department of Hydrology and Meteorology.  

Unevenness of topography results in significant 

variation in the wind conditions even within a few 

meters distance and mapping of wind resources is 

very difficult.  A Danish consulting firm identified 

some locations in the valley between Kagbeni and 

8.12 The progress of this programme has been 

very slow and there is a growing skepticism among 

the stakeholders regarding the viability of such a 

large scheme.  The primary factor leading to the 

“failure” of this project is that it was launched 

without adequate planning and preparation, as 

knee-jerk response to steep increase in oil price.   

Technically complex programme of this nature 

needs the active and willing participation of 

several agencies and departments at the national 

and state level.  This issue was not given adequate 

consideration.  Thirdly, while the scientists who 

had worked on Jatropha plant improvement for 

several years albeit on a small scale, point out that 

there is, as yet, no tested seed material which could 

give guaranteed production of seeds under non 

irrigated conditions, the decision makers decided 

to launch it with the best available seed from local 

variations like “Ratanjot” in Rajasthan, whose 

performance would be known only in 7 years from 

the date of plantation. Jatropha is not native to 

India and the seed material was imported for 

different purposes earlier.   There are some local 

species, which belong to the same family.  These 

are now old trees and their normal yield is not 

documented.  The “flower fruit ratio” which can 

give some clue to the final yield per hectare would 

be known only after 3 years.  Social activists have 

also questioned the reliability of “wasteland” 

statistics and also they assert that if any 

“wasteland” is available, it should be made 

cultivable and given for food crop cultivation to 

the landless poor.  Two large port-based 

estrification projects, which have already been set 

up in Gujarat and Andhra Pradesh Coast, in 

anticipation of jatropha oil supply from within the 

country have now started importing palm oil and 

estrifying the same for export to Europe! 

 

8.13 An analysis of the critical factors which 

contributed to the failure of the project reveals that 

they are: 

 

i. Very poor planning and preparation, 

resulting in a hasty launch of a large 

programme for populist consideration. 

ii. Non validation of the very essential 

details of the project like availability of 

land, and yield of local variety oil seed 

plants  

iii. Relying on untested technology for 

cultivation. 

iv. Poor coordination of the role of diverse 

agencies and their responsibilities in the 

programme. 
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Sri Lanka 
 

8.20 In Sri Lanka, an example of a failed project 

is one of the earliest attempts to promote a village 

energy system integrating several resources to 

demonstrate that all the village energy needs could 

be met from local renewable energy resources.  

The project, along with two others, established in 

Africa and Latin America was intended to serve as 

models for the rest of the world.  This project 

Pattiyapola Rural Energy Centre was financed and 

implemented by UN Agency for Habitation.  It 

must be emphasized that the project though 

classified as a failure, as it was unsustainable, had 

some positive outcomes as well.  For example, it 

was able to demonstrate the workings of new 

technology to Sri Lankan professionals, to 

understand its capabilities and limitations. 

   

8.21 From the experience of these failed projects, 

one could derive the following general conclusions 

about the Pattiyapola project.   

 

a) Although the project was aimed at 

benefiting the people of Pattiyapola, there 

is no evidence to suggest that it was 

designed and planned with adequate 

interaction of the implementing agency 

(CEB) and the intended beneficiaries.  In 

other words, it was a typical technology 

oriented, donor-driven project. 

b) Given the frequency of failures of the 

various technologies, it appears that the 

technologies used in the project have not 

reached the level of maturity and 

reliability for deployment for field-level 

application in a manner that instills 

confidence among the prospective users. 

c) Most importantly, the project attempted to 

introduce labor-intensive and unreliable 

methods of generating electricity-using 

biogas on a diesel-engine generator, at a 

time when grid based rural electrification 

was expanding in        Sri Lanka offering 

convenient means for users to get the 

energy services. 

d) The project was left to be managed by the 

CEB, a commercial electricity utility. The 

continuing financial and administrative 

burden of the project was not within 

CEB‟s scope, causing CEB to finally 

close down the facility. 

 

Summing Up 

 
8.22 The major causes for the failure of 

renewable energy projects in the SAARC 

Chusand in Mustang District, which had a total 

potential of 200 megawatts.  In fact, in this very 

valley, at Kagbeni, a 10-kilowatt wind turbine was 

set up in 1989.  However, improper dimension of 

the turbine vs. wind speed at that location resulted 

in the break down of the plant within two months 

after installation. 

 

8.17 The reasons for the failure of this project are 

very poor choice of technology supply without 

proper guarantees.  The study of the wind 

conditions in the particular region was unreliable 

and design of the equipment was defective.   

 

Pakistan 
 

8.18 Pakistan has many small projects relating to 

Biogas and Solar PV. Directorate General of New 
and Renewable Energy Resources (DGNRER) 
under the Ministry of Petroleum and Natural 
Resources started a comprehensive biogas program 
in 1974 and until 1987 commissioned 4,137 biogas 

units throughout the country.  This programme  

practically failed due to the following reasons: 

 

 Withdrawal of government financial 

support 

 Lack of technical training to the 

communities. 

 Lack of awareness raising and 

experience sharing. 

 High cost of the technology. 

 Lack of motivation and incentives. 

 Inadequate demonstration. 

 Inadequate community (beneficiaries) 

participation. 

 
8.19 In early 1980s, DGNRER installed eighteen 
imported PV systems with an installed capacity of 
nearly 440 kW in different parts of the country for 
the village electrification. This systems did not 
perform as expected due to following reasons: 
 

 The package of project development 
did not include capacity Building either  
for  working team or the beneficiaries; 

 Sustainable Methodology was not opted 
(It was not cost effective and the 
component for cost sharing  with 
communities was missing) 

 
The failure of the project created a negative impact 
on the minds of the communities and individuals 
that discouraged private sector to further promote 
and develop the PV technology in Pakistan.   
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average infusion of sunlight in different months 

even in respect of areas which are by tradition and 

commonsense known to be most suitable for solar 

energy utilization. In the  cases  of small projects a  

representative sample of sites can provide adequate 

information for initiating small solar projects . 

Setting up a few pilot projects and documenting the 

performance of the equipment would greatly help 

in the development of  solar energy utilizing 

technologies. 

 

8.24 In the case of wind energy some efforts have 

been made inefficiently without adequate 

knowledge of the resource potential.  The typical 

case is Wind Energy Utilisation efforts in 

Bangladesh where the data was inadequate and 10 

kW pilot projects was set up by the Power 

Development Board (PDB) itself based on 

unreliable data and the equipment designed and set 

up was not capable withstanding the wind 

conditions.  The project failed within two months.  

The PDB did not continue the efforts, as there was 

neither a resource plan nor policy for development 

of wind energy.     

 

8.25 Another example has been the Wind Energy 

exploitation efforts in Nepal.  A study taken on a 

partial basis by the Royal Nepal Academy of 

Science and Technology (RONAST) reported that 

there are good potential of wind energy only in a 

few locations in the high mountains. However, a 10 

kW wind turbine set up at Kagbeni which was 

identified as a good site failed due to design 

deficiency.  No efforts to rectify these mistakes and 

pursue new projects were undertaken because there 

was no policy frame providing financial incentives 

for pursuing wind energy projects. 

 

Lack of an adequately detailed Renewable 

Energy Policy Statement or Act to sustain 

interest in implementing the policy. 

 

8.26 Pakistan wanted to encourage solar water 

heaters.  The schemes were introduced without 

policy support without laying down proper design 

specifications. The schemes attracted undesirable 

manufacturers who started making cheap water 

heaters of poor design and without consultation 

with beneficiaries.  The programme was a big flop.  

In Pakistan, in some places, wind turbines were 

installed without assessing the ground reality, and 

without sufficient wind data to design suitable 

equipment and without after sales and repair 

services.  All the wind turbines failed and the 

community lost interest.  The Pakistan experiments 

provide examples of the consequences of not 

having a well-defined renewable energy policy.   

The time bound renewable energy road map 

initiated by AEDB proved to be an isolated 

countries, which could be derived from the 

discussions in the earlier sections of this Report, 

can be summarized as follows: 

 

a)  Lack of a comprehensive resource 

potential assessment of the Renewable 

Energy Resources mainly solar, wind and 

small hydro potential which led to poor 

choice of projects. 

b) Lack of an adequately detailed Renewable 

Energy Policy Statement or Act to sustain 

interest in implementing the policy. 

c) Inefficient technology selection for the 

project or programme leading to the 

choice of immature technology or 

unreliable implementing agency or 

machinery supplier     

d) The project plan at the designed stage 

does not anticipate the total impact of the 

project on the local community 

environment. 

e) The technology development efforts do 

not take into account the consumers‟ 

traditional ways of obtaining that service 

and underlying causes for needing the 

energy supplies in a particular form while 

designing the programme.   

f) Lack of adequate preparation including 

capacity building before launching a large 

RET programme. 

g) Lack of appropriate mechanisms for 

coordinating the segments of the project/

programme to be done by different 

agencies private and public. 

h) Lack of dissemination and adequate 

publicity. 

i) Lack of fiscal incentives including 

providing direct subsidy given to the 

investors to make the tariff affordable.    

 

8.23 These factors are further discussed briefly 

with reference to the illustrations from which they 

have been derived, whereas the major factors 

contributing to the failure of projects.    

 

Lack of a comprehensive resource potential 

assessment of the Renewable Energy Resources 

mainly solar, wind and small hydro.  

   

8.24 As discussed earlier there is no country in 

the SAARC region, which has so far completed a 

comprehensive assessment of the resource 

potential in respect of   Renewable Energy 

Sources.   In respect of widely available resource 

like Solar Energy also, there are no detailed 

mapping of the variations in temperature and the 
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material.  However, the waste started burning as 

open fires, which led to: 

 

 Generation of foul smell and smoke which 

reaches adjacent Villigili and possibly Male, 

 Contamination of ground and sea water and 

air in the vicinity 

 Uncontrolled venting of methane gas 

 The presence of subsurface seawater made 

landfill gas extraction from these shallow 

wells difficult using standard technologies. 
 

The project has been abandoned. 

 

8.30 The other project is the much-hipped 

Jatropha cultivation for bio fuel production in 

India.  As explained earlier, a very large 

programme has been approved without ascertaining 

the actual availability of land, which can be used 

for Jatropha and not used for cultivation of food 

crops.  One group of experts on land use and 

environmentalists has objected to the diversion of 

land from food to fuel and for taking up 

monoculture of one crop over large areas.  The 

productivity of Jatropha seeds from the seed 

material that is being used for such cultivation has 

been questioned.  The project has now been 

referred to a High Level Committee for review.   

 

The technology development efforts do not take 

into account the consumers’ traditional ways of 

obtaining that service and underlying causes for 

needing the energy supplies in a particular 

form. 

 

8.31  This factor leading to failure is found in all 

countries in their projects and programmes to 

promote the improved cooking stoves (ICS).  As 

discussed at length earlier in this Section, all efforts 

by national and international agencies with very 

good intentions have not been able to fully 

appreciate the consumer (the housewives) 

requirements of a cooking system which suits their 

social, cultural and culinary requirements.  All the 

designs are costlier than the mere zero cost of the 

“three stone “arrangement used as cooking stove 

widely among the poor in Asian and African 

countries.  Furthermore, the need for chopping the 

wood into small pieces required by the new designs 

is found to call for more arduous work than 

collecting some more wood from the forests.  The 

efforts for the elusive universal useable improved 

house-cooking stove are still on.  

  

Lack of adequate preparation including 

capacity building before launching a large RET 

programme 

exercise as the various agencies responsible for 

promotion and implementation of each of these 

projects and programmes “did not adopt the road 

map for whatever reasons”. 

 

The technology selection for the project / 

programme is very inefficient leading to an 

immature technology and unreliable 

implementing agency and technology supplier.    

 

8.27 In Bangladesh, the wind turbine programmes 

started by the Bangladesh Power Development 

Board not been successful because of poor 

selection of technology and implementing agency.  

On the basis of the limited knowledge they had, a 

project for 1 MW capacity was designed consisting 

of four units of 225 kW each.  But, the wind 

turbine and the accessories were obtained from 

India but without proper performance guarantees.  

Within a few days of operations a blade of the 

rotor broke down due to gusty wind, which was 

not provided in the safety calculations.  There was 

no performance guarantee that could be enforced 

against the supplier also.    There were similar 

problems connected with the solar project under 

REB, which was started in 1993-94 and completed 

in 1997-98 under a French grant.  There were not 

adequate supervisory control and the quality of 

maintenance was so poor that the service was 

disrupted on several occasions. 

 

8.28 In Bhutan, solar housing installations were 

set up at different locations, which were far away 

from the national grid.  But no attention was paid 

to the requirements of repair and maintenance at 

these remote locations.  Solar PV systems also did 

not have proper specifications and quality 

assurance.  This resulted in several systems being 

set up with Solar panels and equipment of doubtful 

quality. These failed within a short period and 

most of them could not be repaired when they 

failed due to lack of maintenance support. The 

technology selection for the project or programme 

was very inefficient leading to an immature 

technology and the implementing technology 

supplier proved to be unreliable.  

   

The project plan at the design stage does not 

anticipate the total impact of the project on the 

local community environment. 

 

8.29 A classic example of this is an ambitious 

project for producing electricity from municipal 

waste by the landfill method.  The project was 

located at Thilafushi Island near Male, the capital 

city of Maldives.  The municipal household waste 

from Male and surrounding tourist resorts were 

filled in this island and due to production of 

electricity by the bio degradation of the waste 
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8.32    The Jatropha cultivation programme in 

India and the Household water heater programme 

in Pakistan provide good illustration of this factor 

contributing to the failure of the programmes. 

 

Lack of appropriate mechanisms for 

coordinating the segments of the project/

programme to be done by different agencies 

private and public.  

 

8.33 This factor has contributed to a great extent 

for the failure of almost all the failed projects 

detailed in this section earlier. 
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9.1 In Sections 7 and 8, successful and 

unsuccessful projects/programmes were listed 

country-wise along with a discussion of the 

factors, which contributed to the success or failure.  

In this section, an attempt is made to draw out 

certain general conclusions from the successful 

and unsuccessful programme/projects of the 

countries.  

 

9.2 The contributing factors to the success of the 

renewable energy projects as seen in different 

countries are as follows: 

 

i. The presence of an approved policy for 

the renewable energy sector as a whole, 

or sub sectoral policies relating to each 

technology or sector.   

ii. Availability of reliable resource 

assessment data. 

iii. Well-established, efficient, institutional 

arrangements for planning and 

implementation of RE projects/

programmes. 

iv. Provision of Incentives–financial, fiscal, 

and supportive feed-in tariff systems.   

v. Identification and prioritization of RE 

projects with reference to the felt needs of 

the beneficiaries under the policy. 

vi. Tieing up of Project financing fully in 

advance for smooth flow of funds for 

implementation of project. 

vii. Standardization of design, technology and 

specifications.   

viii. Meticulous and detailed due diligence of 

the needs, locally available capability, and 

resources of the area in advance.   

ix. The training needs identification and 

provision of capacity building assistance 

ahead of launching a programme and 

continuous capacity augmentation support 

throughout the life of the project. 

x. Availability of efficient consultancy 

companies and well-established and 

reliable contracting firms. 

xi. Availability of knowledge support from 

reputed academic or technical institutions. 

xii. Regional and international cooperation. 

xiii. Community participation. 

xiv. Organizational support for special repair 

and maintenance by public sector 

organization. 

xv. Local manufacturing and continues supply 

of spare components. 

xvi. R&D support for improvements and 

innovation in technology. 

xvii. Internationalization of environmental cost. 

xviii. Access to CDM funding to make RE 

projects cost  

 

A. Comprehensive Renewable Energy 

Policy  
 

9.3 Almost all the countries in the region have 

attempted to bring out a comprehensive policy to 

promote Renewable Energy Technology (RET).  

Bangladesh has become the first country to 

announce a well-drafted Renewable energy policy 

by approving and notifying the same in the first 

week of December 2008.    India has a list of sub-

sector policies - policies for wind energy, biogas 

policy, bio fuel policy, etc. Pakistan government 

approved and issued “Policy for Development of 

Renewable Energy for power generation 2006” in 

January 2007.    

 

B. Availability of Reliable Resource 

Assessment Data. 
 

9.4    India has a wind-map for the whole country 

though it does have the   details such wind resource 

maps in developed countries have.  Still the 

availability of such a map has helped the 

remarkable growth of Wind-power generation in 

India. Bhutan, India and Nepal have fairly reliable 

assessment and identification of sites for small 

hydropower generation. Sri Lanka has made a 

survey of the potential for setting up wood based 

Dendro Thermal power generating plants.  This has 

enabled these countries to draw up long-term plans 

SECTION 9 

IDENTIFICATION OF SUCCESS  

AND RISK FACTORS FOR RENEWABLE 

ENERGY IN SOUTH ASIA  
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and many other countries.  It leads to manipulation 

of accounts regarding how many units have been 

set up or the number of units which continue to 

function after initial start up period.  The improved 

cooking systems, and household biogas systems in 

India and other countries like Sri Lanka and Nepal 

are examples of poorly managed capital subsidy 

schemes.  Incentive amounts in excess of their 

needs, also leads to wastage of government funds 

and to corrupt practices by the intermediaries 

involved in the distribution chain.  In several 

countries it has been noted that, the subsidies given 

for power generation, plants like mini Hydro and 

biomass (Dendro thermal plant) have not proved to 

be cost effective.   

 

9.7 The element that adds the plus factor to the 

project and gives it an added push is the 

introduction of some innovative element in the 

technology or the financing.  The wind power 

generation programme has a very innovative 

financial provision, in that no capital subsidy is 

paid by the government, but the investor pays a 

substantial part of the investment straight away 

from the saving he makes in the corporate income 

tax due for that year. This provision is very 

attractive to companies, which have to pay a large 

income tax to be paid.  In the case of household 

lighting systems, the introduction of LED lights in 

place of CFL lights has led to a very big change in 

the capital cost.   The solar housing systems 

became less costly and battery charging much less 

time consuming.  SHS based on LED is becoming 

popular.   

 

 

E. Project Identification and 

Prioritization with Reference to the 

felt needs of the Beneficiaries under 

the Programme/Project 

    

9.8 The general approach of people who 

promote the use of solar energy for cooking was 

that it is attractive to use the abundantly available 

solar energy to cook in place of firewood and given 

the improved design the consumers would make all 

necessary changes in the well-established practices 

for cooking. It was further assumed that the 

prospective users would appreciate that the solar 

cooker is also environmentally very friendly while 

fuel wood based cooking has adverse impact on the 

environment.  The designers did not fully take into 

account the fact that while there are many areas 

which are fast urbanizing with almost no fuel wood 

resources in the neighborhood, there are still large 

parts of the rural areas which have either waste 

wood or waste agricultural residues which are easy 

to collect and available at very low cost.  While the 

long-term advantages of the use of solar cooker 

for RE Development based on these assessments.  

 

C. Efficient Well Organised 

Institutional Arrangements for 

Renewable    Energy Sector 
 

9.5 India has the most elaborate organizational 

structure under a separate Ministry in the Central 

Government dedicated to Renewable Energy 

Development.   In each State, there is an 

independent institution entrusted with the 

responsibility of promoting renewable energy. 

There is large number of special institutions 

attending the development of individual sub-

sectors like solar, wind and bio fuels.   As a result 

of such large institutional arrangements, India‟s 

record has been commendable in the development 

of RETs.   In Bhutan, Sri Lanka and Maldives, the 

Energy Ministry looks after the responsibility for 

the development of renewable energy.  In Pakistan 

and Bangladesh separate institutions have been 

created to look after the development of renewable 

energy. The Alternate Energy Development Board 

(AEDB) in Pakistan has been doing good work 

though in a limited way for want of adequate 

human and financial resources. In Bangladesh, 

Power cell was established in 1996 as an advisory 

wing under power division in the Ministry. It has 

heavy responsibilities for reforming fossil fuel 

power generation and also renewable energy 

development. Inspite of this handicap Power cell 

has a good record in promoting RET.   It is found 

that where the government have entrusted 

renewable energy to a division within the Ministry 

of Energy, the importance given to RE 

development is lesser compared to countries which 

have separate institutions.   

 

D.  Incentives– Financial, Fiscal, and 

Supportive Feed-in tariff Systems.   
 

9.6 Incentives have proved to be the most 

important factor contributing to the success of 

RET.  The design of the incentive system varies 

from country to country. The successful incentive 

strategy does not depend on the quantum of money 

made available as subsidy, but on the design which 

takes care of the entire chain of operations right 

from the installation of RET based systems to the 

delivery of energy services to the customers.  The 

benefits accruing to the investors in REP might be 

the same per unit of investment but the procedures 

and the structuring of the incentive partly as fiscal 

incentives and partly as financial incentives may 

give good results.  The wind power generation 

programme in India is a case in point.  However, it 

has been noticed that the grant of incentive by way 

of capital subsidy upfront in the investment 

process has led to misuse of the system in India 
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of assured funding and smooth flow of funds.  

 

G. S t a n d a r d i z a t i o n  o f  D e s i g n 

Technology and Specifications 

 

9.11 In the Sri Lankan experience, standardization 

of the home lighting systems, sizes and contract 

forms helped in smooth spread of the project. In 

India, the standardization of a household biogas 

plant scheme to one/two cubic meter size and the 

standard project documents and a small support of 

Rs. 2800 to Rs.3400 per plant as subsidy led to the 

setting up of thousands of household biogas 

systems.  Unfortunately, this scheme has not been 

successful uniformly in all places, mainly due to 

the difficulties of enforcing the design standards 

and specifications in rural areas. This led to a large 

number of such plants not functioning after a short 

period.  

 

9.12 The standardization of specifications for 

wind power generators and the standardization or 

procedures for appraisal and approval of these 

projects, fiscal benefits, has made their process of 

adoption very smooth.  A recent experiment in 

promoting MW size grid interactive photovoltaic 

power generation had laid down such clear 

specifications of what is required and what are the 

incentives.  The response has been unexpectedly 

high as the capacity of the whole project was 

limited to 50 MW and the applications received 

add upto 2,000 MW.   

 

H. Detailed Due Diligence of the Energy 

needs and Resources Available. 
 

9.13 Reliable due diligence is a requirement 

whenever the project is to function on a 

commercial mode and part of the finances are 

secured from commercial sources like banks. In the 

Village Energy Security Scheme where the 

intermediary is an academic institution or 

commercial organization very careful due diligence 

was done under the supervision of IRADe and   the 

project was a great success.  In Bangladesh, 

Grameen Shakti Schemes for Solar household 

electrification Systems funded through commercial 

banks also have been successful due to efficient pre 

–implementation due diligence.   

 

I. The training needs identification 

and provision of capacity building 

assistance ahead of launching a 

programme and continuous capacity 

augmentation support throughout 

the life of the project. 
 

9.14 The training needs assessment and the 

was partly appreciated considering the extra cost/

effort the solar cooker was not considered a 

preferable alternative to waste-wood and 

agricultural residues.  In many tribal villages, and 

even in the semi urban areas, lighting needs are 

more urgent necessity than ICS. 

 

9.9 In all the countries, the transport system is 

mostly based on motorized vehicles using petrol or 

diesel.  The petroleum products are imported at the 

margin in all the countries of the region.  Sudden 

spurts in the price of oil products in the 

international market, has upset the distribution 

arrangements which were planned with the 

assumption of a steady and uninterrupted flow of 

these products through a supply chain starting with 

the import of crude (or finished product) at the 

ports.  The “last mile” in the supply chain of 

petroleum products to the remote villages has 

become unreliable.  These oil products can be 

replaceable by locally produced non-edible oil like 

those produced from seeds like Jatropha, 

Pongamia, etc.  These seeds crushed and 

appropriately filtered could be used Strait 

Vegetable Oil in rural pumps and tractors. 

Developing this usage should have been taken up 

as an urgent need and adequate research efforts put 

in.  Unfortunately, this has not been so even in 

countries where most of the oil needs are imported 

and transported long distances on land as in the 

case of Nepal and Bhutan.  

 

F. Project financing should  be fully 

tied up and  flow of funds for 

implementation should  be smooth. 
 

9.10 When the projects get funded by agencies 

who have promised to stand by the promoted 

projects on a long term basis, and the flow of funds 

from such sources to the beneficiary are arranged 

in a hassle-free manner, the projects have great 

chances of successful implementation.  This was 

the case of the wind power generation in India.  

The Sri Lankan experience with the project for off 

grid electricity supply from solar home systems 

and micro hydro systems are also a good 

examples..  The long term of the program of 10 

years plus and further support promised by the 

World Bank the project were factors which made 

the program attractive. Project management was 

by selected banks and government provided credit 

institutions and matching funds from Provincial 

councils.  Possibility of a large number of 

transactions opened up space for private players, 

and a large number of solar industry activists also 

moved in to successfully set up solar home 

systems on a semi commercial basis.  In Pakistan, 

RET projects promoted by Aga Khan Rural 

Support Programme have been successful because 
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capacity building to fulfill the needs have to be 

efficient and capable of meeting the needs.  Mere 

target setting and achievement in numbers will not 

help.   In the case of wind power generation 

schemes, in view of the involvement of the 

corporate sector as the owners, adequate training 

facilities were created and the trained staff was 

utilized. In the Village Energy Security Scheme, a 

great deal of capacity building was undertaken 

before launching the project. In Grameen Shakti 

Programmes very large number of technicians are 

selected, given intense training and located in the 

over 300 branch offices, which have been set up by 

the organization for deployment and maintenance 

of the solar housing systems. 

 

J. Availability of efficient consultancy 

companies and well-established and 

reliable contracting firms. 

 
9.15 India‟s good record in promoting RET 

projects is in no small measure due to the presence 

of efficient consulting companies and a large 

number of competing contracting firms. This 

factor is possible only in countries which have a 

large enough domestic demand for such services. 

 

K. Availability of knowledge support 

from reputed academic or technical 

institutions. 
 

9.16 In India, several academic institutions like 

TERI, Indian Institute of Science and IRADe have 

actively helped and supported the efforts for RET 

promotion. In Bangladesh several committed 

Engineers in Government agencies extended a lot 

of support to training people in the use of RE 

technologies. In Sri Lanka   some professional 

bodies of engineers are providing assistance in 

several ways to RET projects.   
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10.1 All countries of South Asia have had several 

successful and several not-so-successful 

experiments and large programmes /projects for 

utilization of RE resources. Factors, which 

contributed for their success and failures, have also 

been identified and analysed in the previous 

Sections. In this section the lesson learnt from 

these experiences are recounted and the 

possibilities of transferring the experience  of best 

practices in some countries  to other countries of 

the region are explored. 

 

The Major lessons learnt are: 

 

a) Each country small or large should set up an 

agency to deal exclusively with RE 

resources. 

b) The RE development agency should first 

organize a well designed and time bound 

programme for the scientific assessment of 

the RE resource potential of the country 

c) The agency should draft an appropriate 

comprehensive Renewable energy policy 

for the country and work towards obtaining 

enthusiastic support and cooperation from 

all the concerned agencies in implementing 

the policy. 

d) For each RE resource like wind power, solar 

and small hydropower generation etc. at 

least one pilot plant should be got 

established in the public or private sector 

using the state-of-art technology and 

through reliable technology suppliers. This 

should be held out to become a model for 

other prospective investors and for 

launching a larger programme by the 

Government or the Non-Government 

Agencies. 

e) These model projects should be used to 

induce external agencies like bilateral and 

multilateral aid agencies and philanthropic 

organizations to take up large programmes 

for deploying projects using RET. 

f) Procedures for identifying project locations, 

obtaining licenses and permissions and 

clearances by investors in RE projects 

should be simplified and quickened. 

Procedures must include the consultation 

with all stakeholders at all stages of project 

selection, design and implementation. 

g) Fund flow to RE projects in public and 

private sector, whether it be grant or loan 

should be smooth and timely. 

h) Academic and technical Institutions should 

be incentivized to take up research on all 

aspects of RET, its adoption on a wide scale 

in the respective countries. Ample 

opportunities should be created for these 

organizations to participate in the 

discussions on RE issues and to provide 

intellectual and knowledge support to RE 

projects. 

i) Encouragement should be given for setting 

up efficient consulting organizations and 

large number of contracting firms to support 

implementation efforts in RE sector.  

j) Nation-wide campaigns should be launched 

to educate civil society on the need and 

benefits of adopting RE using equipment 

and energy conservation technology.             

 

Mechanisms for Sharing Best Practices 
 
10.2 It would be of immense benefit to the 

countries, especially the activists and small 

organizations, to have information and experience 

sharing on a regular basis.  It may not be desirable 

to select some of these in one country as the best 

practices to be adopted by other countries.  Each 

country/agency would have to choose from among 

the successful projects, practices and procedures 

that contribute to the success, analyze their 

suitability for specific conditions prevailing in the 

receiving area and then adopt.   There are a number 

of ways in which this could be achieved. Some 

possible ways are discussed below: 

 

a) The first necessary step in bringing about 

exchange of information has already been 

taken by SEC, Islamabad, which has 

sponsored this study. The documentation of 

the experience in each SAARC country in 

introducing and popularizing RET is 

attempted in this Report.  This compendium 

of Country Reports and the synthesis report 

would provide the most useful foundation 

for further efforts. This should be widely 

distributed. 

SECTION 10 

LESSONS LEARNT AND MECHANISMS 

FOR SHARING BEST PRACTICES 



 64 

 

Critical Success Factors for Renewable Energy Projects in South Asia  

could be adopted by other countries. The selection 

should be made by a group of scholars from the 

region and the task of collecting; validating and 

publishing the information regularly should be 

entrusted to a regional institution like the SAARC 

Energy Centre (SEC) in Islamabad. . The agency 

should also help other countries, which would like 

to adopt certain practices from the successful 

projects with adequate understanding.  

 

Technology Transfer 

 

10.6 From the country reports it would appear 

that no SAARC country has developed any 

indigenous basic technology in the area of 

Renewables. In the area application technology 

India has done some good work in wind power 

generation plant manufacture. But the agencies 

which have done this work are private companies 

like Suzlon Energy Ltd and Vesta RRB India. 

These organisations would be willing to transfer 

technology on commercial basis which could be 

done by private negotiations only.  

 

10.7 There is need for setting up UN assisted 

technology transfer agency which will obtain by 

purchase or other means, the good and useful RE 

technologies and energy saving or clean energy 

technologies or new energy technologies and 

would make it available to developing countries at 

affordable prices. This idea has been proposed for 

developing clean energy technologies and energy 

conserving technologies, but no progress has been 

made so far. 

 

Training Facilities 

 
10.8 Each country report has set out the details of 

the training facilities for setting up operating and 

maintaining the RET based installations.   These 

are listed below:  

 

Bangladesh  
 

10.9 There are several institutions that offer 

training on Renewable Energy Technology as part 

of their core activity. Many of the partner NGOs of 

IDCOL also arrange for training of their staff by 

themselves or with help from IDCOL. The Table 

10.1 shows the list of institutions that offer the 

training on RET. 

 

 

 

 

 

 

 

 

b) Setting up an electronic “portal” which 

would provide a platform for free and frank 

exchange of information and experiences in 

the area by Governments, academic and 

technical institutions, NGOs and individuals 

could be a good initiative.  This portal 

should be dedicated to renewable energy 

technology related information and 

experience only. 

c) There is already a plethora on institutions 

funded internally or through inter-

governmental support.  There is no need to 

set up anything new on this front.  The SEC, 

Islamabad, may be further strengthened and 

provided with additional funding to put 

together every year two or three manuals or 

compendiums based on sponsored research 

papers on specific issues like Stand-alone 

“home lighting systems for the poor” or 

“tree borne non edible oils for meeting the 

Village Energy needs to run irrigation 

pumps and small tractors”, etc. 

 

10.3 Every year, one meeting of select scholars 

and practitioners in the SAARC  region could be 

organized by SEC to take stock of the 

developments in Renewable energy Sector and to 

provide some suggestions and guidelines for the 

future. 

 

10.4 Some of the training institutions in several 

countries are near world class. They should be 

assisted to become real world class and be 

redesigned to be regional institutions; admission 

should be given to students and scholars from all 

countries and those admitted could be supported 

by national and international scholarships. This 

could provide opportunities for young people to 

meet in an academic ambience and build networks 

among themselves, which could serve them well 

throughout their career and active lives. 

 

10.5 Most countries would prefer to get 

continuous and full information relating to 

successful projects in other countries   so that they 

could make a selection of the factors, which 

contribute to success and design projects/programs 

in their countries.. Currently, the sourced 

information is mostly from the publications of the 

organisations, which claim ownership of the 

successful projects. Objective appraisals are 

available in a few cases only, through some  

enterprising journalists or academic scholars who 

make a study of the project and publish the results. 

What the practitioners in other countries would 

require is well-designed information set from each 

successful project. The best method could be to 

select some projects from each country, which 

have s elements relating to technology, 

management and  financing which are unique and 
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India 
 

10.12 In spite of a very large and growing 

education sector in India including technical 

education, the shortage of trained, quality 

manpower for renewable energy technologies is 

keenly felt now.  Several attempts are being made 

to give specialized training in different institutions 

to provide training to their staff and also to take in 

participants from other institutions. A list of 

institutions providing postgraduate education in 

basic sciences and in their high-end technology is 

listed in Table 10.2. 

Bhutan 

 
10.10 There is some limited training capability on 

national institutions on different aspects on 

promotion of RE technologies. The implementing 

agencies depend upon foreign institutions for 

required specialized trainings on RE technologies. 

There is an urgent need to coordinate efforts to 

develop training programs as well as testing and 

accreditation programs to ensure that the required 

personnel with the right skills are available.  

 

10.11 In view of the limited training capabilities of 

national institutions on RE technologies, a 

comprehensive program has to be developed that 

includes the capacity building of not only the 

officials of the Department of Energy in the 

countries but   also the communities and the 

private sector agencies   
 

 

Sl.

N

o 

Involved Organisations Technology 

1 Bangladesh University of Engineering and Technology (BUET) Solar, Biogas, wind 

  

2 Institute of Fuel Research & Development (IFRD) under the BCSIR 

  

3 Bangladesh Council of Scientific and Industrial Research (BCSIR) Solar, Biogas 

4 Renewable Energy Research Center (RERC), Dhaka University Solar, wind 

5 Khulna University of Engineering & Technology (KUET) Biomass 

6 Bangladesh Agricultural University (BAU) Biomass, Biogas 

7 Infrastructure Development Company Ltd. (IDCOL) Solar, Biogas 

8 Bangladesh Center for Advanced Studies Solar PV 

9 Energy Systems, Trainers and installers Solar PV, Solar pumping, 

Solar thermal, 

10 Prokausholi Shangsad Ltd., Consulting engineers and trainers Solar PV, Solar pumping, 

Solar thermal, biogas 

Table 10.1: List of training institutions in Bangladesh 
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Sl. 

No 

Degree Subject Institute Place 

1 M. Tech, 

M. Phil 

Energy Management, En-

ergy and Environment 

School of Energy and Environment 

Studies, Devi Ahilya University 

Indore 

2 M. Tech Energy Systems Engi-

neering 

Energy Systems Engineering, Indian 

Institute of Technology 

Mumbai 

3 M. Tech Energy studies, Energy 

and Environment Man-

agement 

Centre of Energy Studies, Indian Insti-

tute of Technology 

  

New Delhi 

4 M. Tech Energy Sciences and 

Technology 

School of Energy Studies, Jadavpur 

University 

Calcutta 

5 M. E. 

  

Energy Studies Department of RE Sources, College of 

Technology and Agricultural Engi-

neering, Agricultural University 

Udaipur 

6 M. Tech. Energy Conservation and 

Management 

School of Energy, Bharatidasan Uni-

versity 

Tiruchirapalli 

7 M. Tech. Energy Studies JNTU College of Engineering Hyderabad, 

Kakinada 

8 M. Tech. Energy Studies Sri Venkateswara University Tirupati 

9 M. Sc. 

  

Renewable Energy School of Physical Sciences, North 

Maharashtra University 

Jalgaon 

10 M. Sc. And 

M. Phil. 

  

Energy Sciences, Energy 

and Environment 

Madurai Kamraj University Madura 

11 M.E And 

PG Diploma 

Alternate Hydro Energy 

Systems 

Alternate Hydro Energy Systems And 

Alternate Hydro Energy Centre, Roor-

kee University, 

Roorkee 

12 M.E Energy Engineering Centre for New and Renewable 

Sources of Energy, Anna University 

Chennai 

13 PG Diploma Renewable Energy School of Energy, Environment and 

Natural Resources, Department of En-

ergy, Tezpur University 

Tezpur  

14 PG Diploma Renewable Energy Institute of Engineering and Rural 

Technology, 

Allahabad 

15 PG Diploma Elective Courses in RE 

and Energy Management 

Centre for RE and Environment Devel-

opment, 

BITS Pilani 

16 PG Diploma Elective Courses in RE 

  

Guru Nanak Dev University, Amritsar 

17 PG Diploma Elective Courses in RE University of Pune, Pune 

Table10.2: List of Post Graduate, Degree /Diploma Programmes in India 

Source: Anil Misra: A Report on Renewable Energy Education in India, Presented in ISREE2000 at Norway. 
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energy technologies and increasing opportunities 

for careers in RET industry, a number of 

Universities and Colleges have started graduate 

engineering programmes with renewable energy 

technology as a specialization.  A select list of such 

institutions is given in Table below: 

 

At the graduate level, all the engineering and 

technology institutions in the country with 

specialization in electrical engineering and 

communications provide degrees.  Till recently, 

many of them had only one or two subjects 

included relating to renewable energy technology.    

However, with the growing interest in renewable 

Sl. 

No 

Degree Subject Institute Place 

1 B.Tech Energy Engineering Indian Institute of 

Technology 

Kharagpur 

2 B.Tech Hydro-energy, Solar-energy and 

Wind-energy, Energy Manage-

ment and Conservation 

M A College of Tech-

nology, Regional Engi-

neering College 

Bhopal 

3 B.E. Elective courses available on 

Solar Energy 

College of Engineering, 

Barkatullah University 

Bhopal 

4 B.E. Environmental Engineering Delhi College of Engi-

neering 

Delhi 

5 B.E. Alternative Energy as a compul-

sory subject with Mechanical 

Engineering 

Nirma Institute of 

Technology 

Tragad Patia, Ahmeda-

bad 

Table 10.3: List of Under Graduates Programmes in India  

Source: Anil Misra: A Report on Renewable Energy Education in India, Presented in ISREE2000 at Norway  

10.13   Many more engineering institutes all over 

the country are planning to introduce courses with 

specialization in renewable energy in the coming 

years. 

  

10.14   India today has become an educational 

centre for providing graduate and postgraduate 

level technology degrees for many of the SAARC 

countries. 

 

Maldives  
 

10.15   Faculty of Engineering Technology (FET) 

under the Maldives College of Higher Education is 

the institution responsible for vocational training in 

the Maldives. The main centre of the College is in 

the capital city of Male‟, and some branch centres 

are also located in the outer islands. They train 

students up to Diploma Level.  

 

10.16   There is no training available at FET 

regarding renewable energy. However, there is an 

ongoing program to introduce a 15-week RE 

module into the curriculum of the Vocational 

Training which starts in June 2009. In this 

program, focus will be on PV and wind turbines. 

 

Pakistan  

 

10.17   Several institutions are providing training 

in work related to RE.  Among them WAPDA is a 

well-established institution in terms of its own 

infrastructure; its geographical coverage in the 

country, and its experience and capacity to handle 

energy production, transmission and distribution 

projects. WAPDA can also be considered to have 

sufficient in house facilities and opportunities to 

augment its training facilities in any new or 

renewable energy sector activities.  

 

A. Staff College Islamabad 

 

10.18   WAPDA Staff College, based in Islamabad, 

is the principal seat of training for professional 

staff of the organization. The Staff College became 

operational in 1999 by merging two well-known 

training centers of WAPDA, i.e. WAPDA‟s staff 

college in Lahore and WAPDA Training Academy, 

Tarbela. Besides meeting WAPDA requirements 

this facility also offers courses to civil sector on 

commercial basis. Training areas that are covered 

here include Utility Operations; Management 

Training; Commercial Training; Financial 

Training; Training of Trainers; and Computer 

Orientation Courses  
 

 B. Hydel Training Center, Mangla 

 

10.19   Established in 1977, the Hydel Training 

Center at Mangla aims to impart theoretical as well 

as on-the-job training to the newly recruited Junior 

Engineers and Technical Staff of Hydel Power 

Stations. The courses conducted at this Training 

Center are: 
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C. Thermal Training Center, Guddu 

 

10.20   This center provides basic technical 

training for operations of steam and gas turbines 

following courses are offered to WAPDA staff on 

regular basis: 

 

D. Technical Services Group, Lahore 

 

10.21   The Technical Services Group (TSG) 

provides technical assistance and services to the 

field formations of Grid Service Operations (GSO) 

and to power stations. It also, issues directives, 

procedures and technical guidelines for guidance of 

field formations. In addition, TSG provides 

training to personnel/crews that take part in 

different disciplines for the construction and 

maintenance of WAPDA grid system. A list of 

training courses offered through TSG is given as 

Sl. 

No 

Name of Training Course Duration No. of Courses 

per Year 

Capacity 

a. O&M Course for Junior Engineers 26 Weeks Course 1 15 

b. Basic Operation Course 3 Months 1 20 

c. Advance Operation Course 3 Months 1 20 

d. Advance Operator 3 1 20 

e. Basic Craftsman 3 1 8 

Table 10.4 Courses Offered at Hydel Training Center at Mangla, Pakistan 

Source: Pakistan Country Report 

Sl.No Name of Training Course Duration 

(Months) 

No. of Courses 

Per Year 

Capacity 

1 Basic Course for Junior Engineers 3 1 20 

2 Basic Course for Operators 3 1 20 

3 Advance Course for Operators 3 1 20 

4 Basic Electrical Crafts 3 1 10 

5 Basic Mechanical Crafts 3 1 10 

6 Basic Instrument Craft 3 1 06 

7 Basic Course for Chemical Treatment of 

Water in Thermal Power Plants 

3 1 10 

8 Advance Course for Chemical Treatment 

of Water in Thermal Power Plants 

3 1 10 

Source: Pakistan Country Report 

Table 10.5: Courses Offered at Thermal Training Center , Guddu, Pakistan 

Sl. 

No. 

Name of Training Course Duration (Months) Capacity 

1 Protection and Instrumentation (P&I) 44 14 

2 Dead Line 12 14 

3 Refresher Course for SEs (T&G) 48 15 

4 Grid Maintenance 36 15 

Table 10.6: List of Courses Offered through TSG at Lahore, Pakistan 

Source: Pakistan Country Report 
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construction of both on-grid and off-grid 

hydropower systems. Starting from resource 

assessment, conducting of a reconnaissance survey, 

assessing community potential for establishing 

partnerships to build and manage the facility, 

detailed design, construction, testing and 

commissioning, are all for which Sri Lankan 

experts are available. Furthermore, course material 

of training activities conducted under ITDG/PA 

and ESD/RERED would be available for such 

training activities. Thus, Sri Lanka‟s success with 

small hydro development is available to be 

harnessed by any other country in the region. Sri 

Lankan experts have been invited from time to 

time to conduct training courses and workshops on 

subjects as diverse as community hydro 

development to buy-back price determination by 

several Asian and a African countries.  

 

 10.27   Sri Lanka has a number of experts capable 

of assessing the small hydro, wind and biomass 

resources. The strongest area is in hydropower 

resource assessment, with the expertise of 

developing over 60 grid connected and several 

hundred village-level community project. A limited 

number of experts are available in wind resource 

assessment and project formulation. 

E. Regional Training Centers. 

10.22   In WAPDA there are eight (8) Regional 

Training Centers (RTCs) through out the country 

located at Islamabad, Gujranawala, Lahore, 

Faisalabad, Multan, Hyderabad, Quetta, and 

Peshawar that operate under the administrative 

control of General Manager (Training), Staff 

College, Islamabad. Presently these RTCs provide 

training in the area of power distribution.  

 

F. WAPDA Engineering Academy, Faisalabad 

 

10.23 WAPDA Engineering Academy Faisalabad 

has two wings, the Water Wing and Power Wing. 

 

(i) Water Wing Academy 

 

10.24   WAPDA Engineering Academy Water 

Wing inducts about 40 new Junior Engineers every 

year. There is a regular requirement for basic 

training of staff. In addition, refresher courses are 

also offered for senior engineers. The scope of 

training includes: 

 

 Dams, barrages, canals and hydropower 

development. 

 Irrigation, drainage and reclamation 

projects. 

 Hydrology, ground and surface water 

development, flood control. 

 Building construction and maintenance. 

 Quality assurance and quality control 

during construction. 

 

(ii) Power Wing Academy 

 

10.25   WAPDA Engineering Academy Power 

Wing provides general and specific training to 

engineers and technical staff in power sector. In 

addition, it also meets the demand of other 

industries of the country, such as electro-

mechanical manu-facturing, process-industry, 

textile, fertilizer, sugar, and construction industry. 

Scope of training covered includes: 

 

 Simulator Training 

 Vocational Training 

 Mechanical Instrumentation 

 Programmable Logic Control (PLC) 

 

Sri Lanka  

 

Training on small hydroelectric development:  

 

10.26   A significant pool of experts is available in 

the planning, pre-feasibility study, feasibility 

study, project development, design and 
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11.1 The Study of the countries of the SAARC 

Region in promoting renewable energy sources 

provides a rich source for identifying projects 

which have served the interests of some countries 

very well and have proved to be commercially 

successful also.  These have been discussed 

country-wise, in Section 7. A listing of these 

projects and the unique features that contributed to 

their success are given in Table 11.1.   

SECTION 11 

 PILOT AND DEMONSTRATION 

 PROJECTS TO BE ESTABLISHED IN 

SAARC COUNTRIES 

Sl. 

No. 

Country Successful Project Unique Features 

1 Bangladesh 1. Grameen Shakthi Organisational innovation and Financ-

ing & Business Model 

2. Wood gasifier plant for institutional 

cooking 

Organisational commitment 

2 Bhutan 1. Community Managed Micro Hydel 

Plants 

Both community involvement for total 

management 

2. Small Scale Photo voltaic Power Gen-

eration to Supply Electricity needs of tiny 

communities 

Community involvement 

3 India 1. Village Energy Security Attempt to provide the "total energy" 

needs through a single organisation and 

community management 

2. Mega watt size Grid connected Solar 

photovoltaic 

The only project entirely focused on 

promoting megawatt size photovoltaic 

power generation plants. 

Large subsidies from federal or interna-

tional source to bridge the financial cost 

of production of PV electricity and the 

prevailing tariff rates. 

4 Maldives Laamu Atoll PV project A very high cost scheme to provide 

specific electricity needs of the rich. 

5 Nepal Mini and micro hydel project: Rural En-

ergy Development Program. An umbrella 

program to promote micro hydel projects 

The program is totally integrated with 

the area socio-economic development 

plan. 

6 Pakistan 1. AKRSP – Aga Khan Rural Support Pro-

gram 

The total external support by the Fund-

ing Agency to provide funds for capac-

ity development and for management 

2. AEDB – Alternate Energy Development 

Board – RET for household electricity sup-

ply 

Conceived as a substitute for grid exten-

sion scheme, significant subsidy from 

the Government. 

7 Sri Lanka ESD/RERED – Energy Services Delivery / 

Renewable Energy for Rural Economic 

Development 

It tries to supply energy to remote areas 

which are not connected to the grid at 

high cost but rich subsidies which make 

it affordable. 

Table 11.1: List of Country-wise Successful Projects 
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New technologies not tried so far. 
 

1. Straight Vegetable Oil (SVO) based small-

scale power generation and transport. 

 

The details of these projects are discussed below:  
 

A.1. Grameen Shakti Project in Bangladesh  

 

11.5 The most successful solar energy programme 

has been developed by an indigenous non-

government agency in Bangladesh called  Grameen 

Shakti. (See paras 7.2 and 7.3 in this Report)    

Within a few years, Grameen Shakti has grown to 

be one of the world‟s largest and fastest growing 

renewable energy companies. The company has 

now extended its activities to wind and biogas 

technologies but the main stay is still promoting 

solar photovoltaic electrification by providing solar 

home systems (SHS) on a commercial basis.  SHS 

can also be used for commercial shops and fishing 

boats.  It consists of a solar photovoltaic panel and 

a charge control through which storage batteries of 

different capacities could be charged and they are 

used to energize electricity lights based on CFL 

and LED.  It is also used for running small fans.  

By March 2009, Grameen Shakti (GS) has installed 

nearly 2.2 lakhs solar home systems of 20 to 80 

Watt capacity each. GS has plans to install two 

million SHS by 2015. The element of subsidy is 

minimal, even though the cost is high because of 

its commercial nature, it is popular as it provides 

reliable electricity and GS provides after sale 

service of a very high order.  It has benefited over 

600,000 beneficiaries and takes care of their needs 

through a very highly disbursed 559-branch office.  

These are managed by 87 regional offices and 11 

divisional offices.  Needless to say, it has received 

awards from all over the globe. 

 

11.6 The factors that contributed to the success of 

this programme are use of minimum of subsidy and 

the organization‟s style of functioning which is like 

a commercial corporation with a wide spread 

network of offices to provide after-sales services 

through a work force of well-trained technical 

staff. Such organizations can be replicated in many 

countries of the region. 

 

11.7 A project like this could be replicated in 

many of the SAARC countries.  The project should 

be set up in a country other than Bangladesh to 

demonstrate the replicability.  Sri Lanka or 

Pakistan with an initial grant from International 

Development Agencies and supplemented by host 

country agency in the private or public sector.  

 

A.2. Village Energy Security in India  

 

11.8  The programme which has been 

11.2 As seen from the Table 11.1, many of these 

successful projects in the SAARC Region have 

very strong features which are similar to each 

other.  Some of them which are successful in one 

country are already being deployed in a few other 

countries.  For selecting projects which can serve 

as pilot and demonstration projects which are 

conceived  and implemented as regional projects 

and where all countries would have access in terms 

of visiting them and studying the operations in 

detail and in terms of  getting full and prompt 

information on the developments which the 

institutions are likely to achieve.    

 

11.3 Each of these successful projects has got 

features in terms of technology, management or 

community involvement of varying degrees.  The 

selection of projects which could be established as 

regional pilot or demonstration project is 

somewhat difficult.  In order to make a fair and 

proper selection, a marking scheme has been 

evolved. Mainly the marking could relate to the 

following three criteria:  

 

 The technology or organizational 

arrangements should be new, innovative 

and replicable in other countries.  

 The financing and organizational support 

could be obtained through bilateral or 

multilateral developing financing 

institutions. 

 The demonstration projects would serve 

the needs of a large number of the 

population especially the poor who under 

the current arrangements or denied access 

modern energy sources. 

 Additionally some project ideas which are 

very promising but have not been tried on 

a convincing scale in any SAARC 

country.  

 

11.4 Based on this criteria, the following projects, 

have been selected for setting up as pilot and 

demonstration projects for the region as a whole: 

 

A. The Projects with Unique Organisational 

Arrangements: 

1. Grameen Shakti Project in Bangladesh 

2. Village Energy Security in India 

 

B. Technology based  

1. Megawatt Size Grid Interactive 

Photovoltaic based Power Plants in India 

 

C. Intensive Community Participation 

1. AKRSP in Pakistan 
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development and consultancy organisation called 

IRADe who had planned the project and they were 

also to mentor and guide the Village Energy 

Committee in the early years of operation including 

the accounting for the dung collected and supplied, 

monies collected and spent and management of the 

employees.  The scheme only supplied electricity 

to the hamlets not electrified earlier but tried to 

help the villages with supply of more energy 

efficient is LED lanterns, cooking stoves, pressure 

cookers, etc.  All families requiring augmentation 

of their income were helped by supporting the 

livelihood activities of the Self Help Groups.   The 

project built partnership with the very reputed grass 

root organization like Self Employed Women‟s 

Association (SEWA), Gujarat Energy 

Development and Agency (GEDA).  The overall 

management and control remains with the 

beneficiaries in the villages through the Village 

Energy Committees and Village Community 

organization.  

 

11.13   Almost all the countries of the SAARC 

region have remote villages where the extension of 

grid would be very expensive and which are not 

likely to be connected to the grid for a very long 

time. In at least one of the areas where community 

participation is like to be strong the scheme could 

be tried out. A remote village in Nepal where there 

is a homogenous community could be selected as a 

suitable place for a regional demonstrational 

project.  

 

11.14   The expenditure could be met from any one 

of the ongoing programs like REDP which has 

funded both by World Bank and UNDP.   

 

B.1. Megawatt Size Grid Interactive 

Photovoltaic based Power Plants 

 

11.15   Solar photovoltaic power is very costly as 

compared to other sources. There are various 

initiatives taken by all the developing countries to 

make solar photovoltaic power cost effective.  

These include   improving the efficiency of 

conversion of solar energy infusion to electricity; 

increasing the use of embedded solar panels; and 

developing other methods of manufacturing solar 

panels. Increased efficiency is expected through the 

use of Nano Technology. A more interesting 

development is the new solar panel manufacturing 

companies, which are in the process of being set up 

in India to prepare solar panels without using 

silicon cells instead by coating of appropriate 

oxides over glass, which can convert solar energy 

in fusion into electricity. Solar energy is the most 

widely and abundantly available source of RE 

resource in the region. A beginning should be made 

in each country to set up at least one MW size 

project base on the latest available reliable, least-

 7.22 to 7.25) in this report 

  

11.9 This is one of the early programmes 

approved under the ambitious Rajiv Gandhi 

Grameen Vidyutikaran Yojana (RGGVY) in 2005, 

which aims at providing electricity to all villages 

including hamlets in four years and providing 

electricity to all rural households. Under the 

scheme bids were invited for setting up of 

decentralised energy systems to supply the village 

energy needs. The main objectives of this project 

are given below: 
 

 To provide households access to modern 

energy forms through using RE sources 

available in remote villages, which are not 

likely to get electricity through grid 

extension in the foreseeable future. 

 To go beyond electrification by addressing 

the total energy requirements such as 

energy required for household cooking, 

lighting, entertainment, primary school, 

commercial facilities like shops, street 

lights, flour mill, and pumping water for 

irrigation. 

 To meet village energy requirements 

through biomass material and biomass 

based conversion technology or other 

renewable sources like mini-hydro and 

solar. 

 

11.10   Though it was a program to have nearly 

500 projects, only a handful of projects have 

working successfully. The features of the 

successful projects are described  though 

paragraphs 11.11 to 11.14. 

 

11.11   The project has mobilized active 

participation of the village community. A village 

committee for the project was formed which will 

eventually own the project and take overall 

responsibility of operation and management, i.e., 

they will be responsible for electricity generation, 

distribution and management of the finances. The 

beneficiary was involved at all stages of the 

planning through Participatory Rapid Appraisal 

(PRA) methods and a Village Energy Committee 

is formed to be in charge of the project. Capital 

expenses were paid from the 90% capital cost 

grant given by the MNRE, GoI, and all expenses 

were paid through the V E Committee.   The 

committee is responsible for securing the land for 

energy plantations. Ten percent of the project 

expenses were borne by the community during the 

start up. User charge was levied from which 

operating and maintenance costs are met. Surplus, 

if any, will be credited to village energy fund.   

11.12   Capacity building was entrusted to an 
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completes the related civil work of the plant. They 

purchase and transport machinery from other parts 

of Pakistan. The VO members provide subsidized 

or free unskilled labor and locally produced 

building material. AKRSP provided most of the 

funding for this programme and also provided 

technical support for the design and construction of 

each project. AKRSP has a standard methodology 

of going through 3 dialogue processes with the 

community and signing a Terms of Partnership as a 

pre-condition of support. This TOP defines the 

terms under which the construction will take place 

and the plant was operated. Aga Khan Rural 

Support Program (AKRSP) also provided support 

to other projects in these communities including 

income generation, agriculture, health, and 

education. After construction, AKRSP monitored 

progress of MHP projects as well as other 

development projects in the community. The micro 

hydropower project serves a Cluster of 5 Village 

Organizations (VOs) and 6 Women‟s 

Organizations (WOs). Whereas, many other 

development projects are carried out with AKRSP 

support for a single VO or CO, larger projects like 

micro-Hydro can cover a cluster of V/W 

Organizations. The General Body of the Cluster 

covers the full population, male and female, in the 

community. It meets once a year and selects a 

Chief Representative, a President, a Manager, as 

well as an Executive Body. All elected 

representatives work voluntarily and have a one-

year term. The Chief Representative is overall 

responsible for all development projects carried out 

in the cluster including those in sectors of health, 

education, and power. The President has the 

responsibility of calling meetings and the Manager 

keeps records for all projects. 

 

11.20 There is close coordination between the 

funding agency and implementing agency at all 

stages of developing the project from initiation to 

completion.  

 

11.21      This provides as example how funding 

agencies could get involved in a program and make 

it as success. There are large number of agencies 

rendering financial and technical assistance   to 

institutions in Sri Lanka. One of them could adopt 

the project promotion and operation procedures of 

AKRSP. The funding will come from the agency 

which would participate in this demonstration 

attempt. 

 

D.1. Straight Vegetable Oil Based Small-scale 

Power Generation and Transport 

 

11.22  The Bio-fuel programmes are being 

pursued in different ways in all countries. The high 

and volatile price of oil products which has to be 

imported in all countries of the region has given 

resource in the region. A beginning should be 

made in each country to set up at least one MW 

size project base on the latest available reliable, 

least-cost technology. 

 

11.16  To give support to solar panel 

manufacturing efforts and to acquire the skills in 

the management of energy systems, in India Grid-

Interactive Mega-watt size solar power plants a 

scheme, was introduced in early 2008.  The 

scheme provides a large subsidy of Rs.15 per kWh 

per unit of electricity generated from solar 

photovoltaic plants of at least 2MW capacity each. 

Applications were invited from interested parties 

for setting up power plants in different states.  

Maximum capacity of power plant to be approved 

was limited to 50MW for the country as a whole in 

the first phase.  The response has been so 

overwhelming that applications for over 2,000MW 

have been received. This shows the enthusiasm 

among the corporate agencies all over the world to 

get into large size solar power generation projects 

to acquire the necessary knowledge and 

competence.  

 

11.17 Similar projects could be set up in other 

countries of the region, to give them an experience 

of exploiting solar energy which is 

environmentally favorable even though the power 

produced is very costly at the current rates. 

Pakistan which has already Solar PV home 

lighting system in operation, appears to be a good 

location for setting up this demonstration projects. 

The international development funding agencies, 

keeping the long-term contribution such projects 

could make towards reduction of GHG emission 

should come forward to extend generous financial 

assistance for these Pilot/Demonstration projects. 

 

C.1. Aga Khan Rural Support Programme  

(AKRSP) 

 

11.18  The Aga Khan Rural Support Programme 

(AKRSP) has installed over 180 micro-hydro 

power units in Chitral District, North-West 

Frontier Province, Pakistan. Initially, in 1986, 

micro-hydro plants (MHPs) were installed as 

research and demonstration units. These projects 

were extended to Village Organisations (VOs) and 

became participatory projects.     

 

11.19 A Village Organization (VO) is a body of 

villagers organized around a common interest. 

After formation, the village organization signs a 

partnership with AKRSP to abide by all terms and 

conditions necessary for the village development. 

The entire responsibility of implementation is 

passed on to a VO. AKRSP provides the 

negotiated cost of the plant and technical input 

required during the construction period. The VO 
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frequent stoppage of the plants for cleaning.  

Several countries of the region, including the small 

ones have made some experiments and pilot plants 

studies in the use of SVO for rural applications.  A 

coordinated effort could give quick results and 

make a significant contribution to all the countries.  

As the technology is not complicated in each 

country of the region, a government or non-

government project should be launched in selected 

clusters of villages and the results exchanged.  

 

11.23 Several developed and developing 

countries are experimenting with the use of SVO 

with several levels of filtering and purification. It 

may be necessary to select the most appropriate 

methods of using SVO in all countries of the region 

by calling for bids and getting them evaluated. This 

can be done by SEC on behalf of the SAARC 

countries an selected technology can be offered to 

any country which is keen to adopt and implement 

a large program for the use of SVO. Funding for 

this could be obtained from International 

development agencies especially those in Europe. 

 

 

ethanol and bio-diesel programme meets with 

objections on the ground that such programmes for 

large-scale cultivation of fuel crops divert land 

which is much needed for food grain cultivation. 

Some scholars have proposed that the best use for 

bio diesel is to set up a series of small/mid size 

extrusion mills in a village or cluster of villages 

which can extract oil from the seeds produced 

from making use of the available waste land, 

borders of farm lands and other areas not useful for 

food grain products. The extracted oil subject to 

certain simple filtration like purification in that 

very location would be the strait vegetable oil 

(SVO). By this process one will be avoiding the 

costs of collecting oil seeds from vast areas paying 

collection charges and further transporting these 

oil seeds to estrification plants.  SVO can be 

purified by some simple filtration process.  The 

effective cost to the consumer of a SVO would be 

a fraction of the estrified bio diesel cost. SVO can 

be used for applications, such as production 

electricity in small size power plants However, 

this  may not be a net-energy efficient or cost-

efficient system for generating electricity in 

locations where alternate power generation 

resources are available. For each SVO project at 

any location,  detailed analysis may need to be 

undertaken about the benefits and cost of SVO 

systems for specific purposes. and used for mostly 

water lifting and lighting and for transport 

purposes in the village.  The utilization of local 

labour, land to the extent they are not being used 

for food production - and oil extraction filtrations 

operations are all done at the village level and 

enhances income to the local people. The end 

product provides a solution to meet the local 

energy needs of the rural areas.  There is therefore 

an urgent need for taking up research on the use of 

SVO and its use in small machines to produce 

electricity, to run irrigation pumps or to drive 

tractors.  In all these uses, the current state of 

knowledge indicates that the engines get affected 

by “soap formation” which would result in 

Figure 11.1: Locally  Designed and Fabricated 

Biodiesel Plant  
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12.1 South Asian Association for Regional 

Cooperation Energy Centre (SEC) is the creation 

of the SAARC (South Asian Association for 

Regional Cooperation).  SAARC was set up in 

1985 by the member countries – Bangladesh, 

Bhutan, India, Maldives, Nepal, Pakistan and Sri 

Lanka to strengthen the bonding among the people 

of the Region and to foster greater cooperation 

among its members  (Afghanistan became a 

member of SAARC in 2005.  It has a regional 

centre in each member country and its 

headquarters is in Islamabad.  Every year a summit 

meeting is held in turn in the member countries 

where the Heads of State of the member countries 

meet to discuss and evolve measures for improving 

cooperation among the countries.  The Twelfth 

SAARC Summit in 2004 decided to call for a 

study on creating a SA Energy Ring and entrusted 

the study to the SAARC Working Group on 

Energy.  The Report was considered by 13th 

SAARC Summit and in the Dhaka Declaration 

accepted the suggestion in the Working Group 

Report of which the major one was for the 

establishment of SAARC Energy Centre in 

Islamabad to promote development of energy 

resources including hydropower and energy trade 

in the region to develop renewable and alternate 

energy sources and to promote energy efficiency 

and conservation in the Region.  SEC was 

established in 2006. 

 

Vision and Mission of SEC  
 

12.2 VISION: The Centre is envisioned as a 

catalyst for the economic growth and development 

of South Asia region by initiating, coordinating 

and facilitating regional as well as joint and 

collective activities on energy. 

 

12.3 MISSION: The Centre will provide 

technical inputs to the SAARC Working Group 

(and other) meetings on Energy, and will facilitate 

accelerating the integration of energy strategies 

within the region by providing relevant 

information, state-of-the-art technology and 

expertise. 

 

12.4 It will be a Regional Institute of excellence 

for the initiation, coordination and facilitation of 

SAARC Programmes in Energy. 

 

 Mandate of SEC in RE  Development 
 

12.5 The vision and mission as set out by the 

organisation clearly reveals that in the renewable 

energy sector in developing the resources and the 

technology, SEC has to play a major role. The 

earlier sections of this report have brought out the 

importance of renewable energy in the South Asia 

region which is very poorly endowed with the 

commercial fossil fuels namely coal (except in 

India), oil and gas. When these fuels were available 

in the international markets comfortably, the 

countries of the region did not give adequate 

attention to renewables. However, in the present 

environment of high price and uncertain supply of 

hydro-carbon fuels and the growing concern for 

climate change consequences of fossil fuel usage, 

SEC should provide guidance to countries in 

prioritizing the actions which could help them to 

promote the wider use of renewable energy 

resources. 

 

12.6 The main task of SEC would be to help the 

countries to draw up a comprehensive plan for 

RET development in the countries based on: 

 

 A comprehensive picture of the potential 

available of renewable energy resources 

with adequate information regarding the 

location quantity and quality and the cost 

of development of such resources for 

substituting the use of fossil fuel, 

 Knowledge of the technologies which can 

convert the potential of renewable energy 

resources to productive use and 

 A sound analysis of the relative cost-

benefits of exploiting the resources and 

prioritization of their development plans. 

12.7 Many countries of the region may require 

substantial technical support to prepare such plans. 

SEC can keep a registry of technical experts, 

national Government and private agencies 

available from within the region and help in 

securing their services to countries which need the 

assistance. A part or the whole expenses on such 

SECTION 12 

 FUTURE ROLE OF SEC IN FOSTERING 

RET DEVELOPMENT & COOPERATION 

IN SOUTH ASIA 
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which can be approached for extending financial 

and technical assistance. SEC can set up a special 

platform where institutions and countries which 

want to assist and countries which need such 

assistance can meet. Such a platform can be even 

an active electronic portal. 

 

12.12   Trained manpower with adequate skills 

would be needed in many countries to take up 

position at different levels in the efforts to utilize 

the opportunities for substituting RES for 

commercial fuels. The efforts to develop RET 

projects and programmes have not resulted in full 

success in some countries due to acute shortage of 

trained manpower to work in such programmes at 

different levels. SEC has to encourage the 

development of man power by supplying 

information about the training facilities already 

developed in certain countries and in providing 

assistance to persons from other countries to take 

advantage of such programmes and to assist in 

organising joint programmes between countries 

which have training facilities and countries which 

need these facilities. 

 

Summing Up 
 

12.13   The role of SEC in future, in addition to its 

present agenda, should be facilitate all countries of 

the region in developing comprehensive RE 

policies and in designing RET projects with factors 

which would lead them to success and to help in 

implementing the policies and projects/

programmes efficiently. In all the work that SEC 

undertakes, it would strive to get the countries to 

actively collaborate and facilitate the exchange of 

experience, men and material on a mutually 

beneficial cooperative mode.  

 

 

 

                                                               

 

experts could be arranged by SEC as a grant from 

the regional Governments or the international aid 

agencies.  

 

 12.8   The national level agencies within each country 

could draw up techno-economic plans for development 

of specific resources and estimate the extent of financial 

assistance or private capital required from within the 

country and from abroad. SEC can organize periodic 

investors and aid agencies meet where country            

representatives and even selected private 

companies could make the presentations.  The 

common meeting of all the countries is helpful in 

providing an understanding of the potential to 

develop RE projects in one country and serve the 

energy needs of the neighboring countries. An 

outstanding example of this is the potential to 

develop hydroelectric projects in, say, Bhutan and 

Nepal whose electricity production from hydro 

resources can be sold in India, Bangladesh and Sri 

Lanka. In many such cases, SEC may organize 

some technical feasibility studies for transfer of 

energy by appropriate means across national 

boundaries.  

 

12.9 Trained manpower with adequate skills to 

take position at different levels in the RE ventures 

could be developed by SEC conducting advanced 

training programmes in collaboration with the best 

management institutions in the world. 

 

12.10  The role of SEC is also to arrange for 

continued exchange on technology developments 

in the countries of the region. Different types of 

technologies will be tried out in the different 

countries.  SEC could organize periodic evaluation 

of the comparative merits and demerits of such 

projects. There is need to organize such evaluation 

as collaborative effort of the countries to make an 

objective assessment of the technologies which 

have proved to be very successful under differing 

conditions in the region. These should be picked 

out and the information regarding such projects 

should be exchanged through seminars and scholar 

exchange programmes. This is an area were SEC 

can play an active role.  

 

12.11   There is an urgent need in each country to 

develop special funding agencies which can cater 

to renewable energy sector. There is a good 

example in India of such an organisation (IREDA). 

The working of this organisation can provide some 

pointers to set up similar institutions in other 

countries. There are international organisations 

who are interested in funding green energy 

projects. Country should evolve policies which 

could help the resource developers in the South 

Asian Countries who have access to such 

organisations. SEC can provide assistance by 

supplying the information regarding organisations 
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13.1 This Study has given some good insights 

into the current energy situation in the SAARC 

countries studied, their dependence on imported 

fuels, the uncertainties and unpredictable increase 

in the price of imported fuels and the need for all 

countries to look more inwards to ensure energy 

security of their respective countries. The conse-

quences of using more of the indigenously avail-

able fossil fuels especially the emission free RE 

resources were analyzed. The efforts made in 

different countries to set up pilot/demonstration 

projects and to plan and implement small and large 

RE projects and programs and the critical factors 

which contributed to the success of some projects 

and factors which led to the failure of some 

projects were identified.  In this section, the broad 

recommendations which could be derived from the 

whole study, are set out first. The 

recommendations have been grouped under three 

categories: 

 

A. Recommendations for consideration of 

individual countries. 

B. Recommendations for Group and 

Collective efforts 

C. Recommendations for expanding the role 

of SEC 

                            

A brief summary of the main conclusions of the 

different sections is included in  Annexure-I to this 

section  for easy reference. 

 

RECOMMENDATIONS  
 

A. FOR INDIVIDUAL COUNTRIES 

 

13.2 Recommendation 1) As no country in the 

region is endowed with fossil fuel resources 

adequate to meet its total  energy  needs, all 

countries of the region should undertake a 

comprehensive time bound survey of all 

indigenously available energy resources-fossil 

fuels as well as renewable energy resources- as per 

the international energy resource measurement 

standards. As the chances of making discovery of  

large fossil fuel resources in the region are small, 

right from the beginning assessment of renewable 

resources should be given greater emphasis. The 

results of these surveys should be in public domain 

and should be available to academics and potential 

investors from within the country and outside .A 

reasonable fees may be levied for its use. 

 

 13.3  Recommendation 2) Every country should 

examine the economic and physical features of the 

country and frame a comprehensive energy policy. 

This should have a separate section on the policy 

for developing RE resources. It would be better to 

have a separate policy statement for RE resource 

development. If the formulation and enacting a 

single policy for development of all forms of RE 

resources prove to be difficult,  separate sub-sector 

policies should be evolved for each or at least some 

RE resources which are available in relatively 

larger quantities and the technologies for utilizing 

such resources are easily available.  

 

13.4 Recommendation 3) Each country should 

set up a separate organization to deal with all issues 

connected with renewable energy resources. This 

could be a separate Ministry at the Central 

Government level or at sub-.national level. It 

should be a  Government organization like an 

Authority which is clothed with all powers to act in 

the name of the Government on all matters related 

to RE development. 

 

13.5  Recommendation 4) All countries have in 

the last decade set up some RE projects and 

programs small and big. The performance of these 

projects has varied from very successful to total 

failure. Before launching a new programme for 

accelerated development of RE sources each 

country should make a detailed examination of the 

successful projects and programs and explore the 

scope for expanding the scope and coverage of the 

successful projects and programmes. 

 

13.6 Recommendation 5) Each country should 

examine the RE projects/programs which have 

performed very successfully in other countries and 

consider the feasibility of establishing similar 

projects/programs in their countries. In making 

such examination this Regional Report could 

provide some initial guidance. In all SAARC 

countries there is scope for much wider use of   

solar energy, Wind energy and small hydro 

potential. There are strong indications that the cost 

of power generation and cost of using them are 

likely to come down in the near future. All 

countries should, therefore, take urgent steps to 

SECTION 13 
 

 CONCLUSIONS AND RECOMMENDATIONS  
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13.11 Recommendation 10) All countries should 

endeavor to help the academics, activists and 

policy makers to meet frequently in official and 

academic discussions on renewable energy 

resource development in the region. In all 

Workshops and Seminars on the subject of RET 

there should be an invitation to all other countries 

to send participants. Each country should 

encourage their colleges and R & D Institutions to 

arrange for collaborative efforts to seek solutions to 

their common problems. 

 

13.12 Recommendation 11) All countries of the 

region should come to a common understanding 

that with a view to learn from the successful 

experience of a few countries, some selected 

Regional demonstration projects should be set up.  

Each of the successful projects has got features in 

terms of technology, management or community 

involvement of varying degrees.  The selection of 

projects could be done in a way that each regional 

pilot or demonstration project could have a focus 

on some of the success factors.  In order to make a 

fair and proper selection, the countries should set 

up a committee to evolve a set of criteria for 

selection, including the following:  

 The technology or organizational 

arrangements should be new, innovative 

and replicable in other countries.  

 The financing and organizational support 

could be obtained through bilateral or 

multilateral developing financing 

institutions. 

 The demonstration projects would serve 

the needs of a large number of the 

population especially the poor who under 

the current arrangements or denied access 

modern energy sources. 

 Additionally some project ideas which are 

very promising but have not been tried on 

a convincing scale in any SAARC 

country.  

 

Based on this criteria, the following projects, have 

been selected for setting up as pilot and 

demonstration projects for the region as a whole: 

 

A. The Projects with Unique Organisational 

Arrangements: 

 

1. Grameen Shakti Project in Bangladesh 

2. Village Energy Security in India 

 

B. Technology based  

 

1. Megawatt Size Grid Interactive 

accelerate the RE programs in these areas. (Photo 

8) 

 

13.7   Recommendation 6) Biomass both as solid 

biomass and as liquid Biofuel is available in its 

raw form in all countries. The technology of its 

transformation, purification and utilization for 

different end uses in providing heat electricity and 

transport fuel is yet to be developed to the stage of 

large-scale commercial use. In view of the 

important role biomass and bio-fuel are likely to 

play in the future all countries must initiate action 

for study and utilization of these fuels.   

   

13.8  Recommendation 7) Each country should 

as part of the new RE Policy have an agency /sub-

agency to make special effort to induce private 

sector players  to participate actively in all stages 

of RE policy formulation and its implementation. 

The systems of incentive have to be carefully 

drawn up so that they are seen as equitable, 

transparent and easy to understand by all 

stakeholders and easy to administer by the 

Government agencies. As part of this effort, all 

Public Sector undertakings should be encouraged 

to form Joint Ventures with private sector 

companies, including foreign companies, wherever 

appropriate.     

 

13.9  Recommendation 8) The importance of 

renewable energy in the future needs to be 

recognized by all countries and human resources 

needs in the sector have to be properly anticipated 

and educational programs have to be launched 

from now on. In order to improve the quality of 

these educational programs from the school level 

to post-graduate level there should be collaboration 

sought from other countries within the region and 

from outside the region. In all countries some 

R&D efforts should be supported by the respective 

Government to provide sustainability to the 

educational system. 

 
B. FOR COLLECTIVE & CO-OPERATIVE 

EFFORTS 

 

13.10 Recommendation 9) The Study reveals 

there are a few countries which have achieved 

good success in some RE project or program. In 

some type of projects more than one country has 

shown remarkable progress. It is necessary that 

such project experience is made to serve the 

interests of the other countries. To the extent 

possible the transfer of the best practice and the 

transfer of “Technology” is achieved by bilateral 

arrangements. A regional Institution like SEC is 

best suited to provide facilitation services to bring 

about the bilateral agreements. 
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Photovoltaic based Power Plants in India 

 

C. Intensive Community Participation 

 

1. AKRSP in Pakistan 

 

D. New technologies not tried so far 

 

1.    Straight Vegetable Oil (SVO) based small

- scale power generation and transport. 

 

SEC should take a lead in organizing the 

discussion on the selection of the Regional Pilot/

Demonstration project and in securing the 

cooperation and financial support for the project 

from SAARC countries and international 

development aid agencies 

 

C.    FOR EXPANDING THE ROLE OF SEC 
 

13.13.  Recommendation 12) Bringing the 

countries to meet frequently to discuss issues of 

mutual interest, to develop RE resources  through 

collaborative action on the lines delineated in the 

recommendations above will require the 

intermediation of strong competent regional inter-

governmental body devoted to the RE sector 

activities, in which all the SAARC countries are 

represented. Fortunately, there is already such a 

body, namely SAARC Energy Centre (SEC) which 

within a short period has established its credibility 

and competence. The Vision and Mission of SEC 

has already defined its short term and long-term 

goals which seeks to develop the RE resources by 

taking all appropriate measures. The 

recommendations enumerated in this Report are 

only elaborations of some of the measures. In brief 

all countries should unanimously decide to entrust 

the task of implementing these recommendations 

to SEC. While SEC has some of the basic 

requirements to fulfill the new expanded 

responsibility it would require greater support on 

technical and financial issues, from the countries 

of the region and the bilateral and multilateral 

agencies. SAARC Secretariat should provide the 

facilitation for this. 
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1. The extent of utilization of renewable energy 

in the different countries of the region varies, 

though the highest level of utilization is not over 

five percent of the total commercial energy 

consumption in any of the countries. Countries like 

Maldives rely entirely on liquid fossil fuels, while 

the larger countries like Bangladesh, India and 

Pakistan use all the fuels, though their relative 

importance varies widely. Electricity is a 

secondary form of energy which is produced from 

fuels like coal, oil, natural gas and non fuel based 

primary electricity sources such as hydro electric 

potential, nuclear technology as also from 

renewable energy sources such as wind and solar. 

Small, mini and micro Hydro stations normally 

below 25 MW capacities are treated as part of 

renewable energy .        

   (See paras 3.1, 3.2 & 3.3) 

 

Renewable Energy Initiatives 

2. The SAARC countries have all taken up 

energy potential assessment in respect of the 

resources which are in abundance in each of the 

country. The efforts however have not been 

comprehensive or speedy. None of the countries 

can claim to have completed a total assessment of 

the RE potential. Generally in respect of the RE 

sources which are in abundance in the respective 

countries there has been attempts to make a 

comprehensive survey (for Ex. Wind energy in 

India).  

(See para 4.1) 

 

3. Solar energy in fairly abundant quantity is 

available in all the countries of the region , as 

compared to the developed countries which are in 

the temperate zone.  Theoretically it can be 

developed anywhere in the region, except in 

locations where there is high rainfall and long 

winters which lead to many consecutive sun-less 

days in a year.  However, its utilization on a 

commercial scale is not pursued as it is not cost 

effective except for providing medium heat for hot 

water production in households and for industrial 

uses. It is a costly source for power generation, 

whether one follows the photovoltaic or thermal 

route.  All countries have some small solar 

photovoltaic installations and a few have solar-

thermal installations. In India, the “large” 

installations of solar photovoltaic, usually 300 kW 

to 500 kW, have been set up exclusively for power 

generation. Bangladesh and Sri Lanka have added 

small solar photovoltaic of 10 to 50 kW size have 

been set up for rural area electrification which add 

up to 4 to 6 MW in each country. In all the 

countries, a large number of solar lanterns, small 

size solar home lighting systems have been 

established in thousands. 

              (See paras 4.3 &4.5) 

  

4. Technology for conversion of wind energy to 

electricity has been developed to a mature status in 

recent times. The wind power generation 

technology is available today in the commercial 

mode and can be set up with limited use of land.  

India has developed this RE resource to the 

maximum and has become the fourth largest wind 

power generating country in the World.  Spurred 

by the success in power generation in India and the 

technology development, which is steadily leading 

to higher unit size of machines and reducing unit 

cost, wind power is being considered as an 

important option by many countries in the region. 

Some countries are encouraging wind power 

generation in an ad-hoc manner and systematic 

estimation is not even attempted in these countries. 

Of the assessed wind power potential of a little 

over 45,195 MW, India has exploited 8,757 MW.  

Bangladesh has a report on Wind Potential given 

by an expatriate expert, which places it at around 

2,000 MW. The wind power potential is fairly high 

in all the SAARC countries; the assessment has to 

be completed soon, at least in respect of the most 

promising locations.  

(See paras 4.6 &4.7) 

 
5. The region has countries, which are perched 

on the heights of Himalayas like Nepal and Bhutan, 

which have enormous hydropower potential. 

Technically, however, the large power stations 

beyond 25 MW capacities are not included as a 

renewable energy resource.  The mini and micro 

Hydro power stations can be set up even in the 

plains where the rivers flow gently along small 

slopes and can be used for power generation 

through run-of-the river power stations. .  Almost 

all the countries of the region have such potentials, 

but in countries like Bhutan where large Hydro 

stations are developed rapidly and the national grid 

           ANNEXURE - I 
 

  

SECTION WISE CONCLUSION  
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populated, the food grain production has a priority, 

there is need to develop technologies for producing 

fuel plants which can yield a large ratio of oil for 

each acre of land and which can give such yields in 

lands which are not useful for food grain 

production.    

(See paras 4.20) 

 
9. Summing up: Of all the Renewable Energy 

resources, solar is available in abundant quantities 

all over the area.  But, the utilization of solar 

energy has not come to commercial level, except in 

the case of household water heaters.  Technology 

for lowering the cost of solar-based power 

generation is yet to come to a level, which will 

make its use universal.  Depending on the level of 

efficiency of conversion of solar infusion into 

useful energy, this single source may provide 

answer to most of the energy needs.  Wind Power 

is cost effective only in certain locations and with 

the provision of some amount of incentives.  India 

provides an example how this could be done, but 

the total resources can only be a supplement to the 

other resources.  Hydro electric including micro 

Hydro is a highly location specific resource and 

can be relied upon only in certain countries and for 

certain locations.  In South Asia, Bhutan and Nepal 

are countries which can meet all the energy 

resources by developing their Hydro resource and 

the transport fuels can be obtained in exchange for 

the huge excess electricity, that they can produce 

even after meeting their needs.  

(See paras 4.19) 

 

10. In the light of the survey of renewable 

energy scenario in South Asia, the action plan 

should start with a well planned systematic 

exploration on a systematic way in respect of wind 

energy and small hydro plants and a very well 

coordinated research effort should be launched to 

develop appropriate technologies to bring down the 

cost of solar power generation and bio fuel 

production. 

 (See paras 4.21) 

 

11. Renewable energy development has become 

an important issue in energy management and 

economic development in all the countries of the 

region.   Bangladesh renewable energy policy is a 

very comprehensive document, which has set out 

the clear objectives, defined the institutional 

arrangements, and also spelt out physical, financial 

incentives and even the procedural details. This 

policy has been approved very recently in 

November 2008. Pakistan Government had 

approved and issued “Policy for Development of 

Renewable Energy for power generation 2006” in 

January 2007. “National Energy Policy and 

Strategies of Sri Lanka" was released in 2006.   

is extended to cover all areas, the usefulness of 

mini and micro Hydro stations which serve only 

local needs get reduced. . In respect of mini and 

micro hydro potential so far India and Nepal have 

good data. Nepal besides 83,000 MW of large 

hydro potential for large hydro stations has 

potential for small hydro projects over 50 MW. 

India has assessed the potential for SHS to be 

15,000 of what 2,180 MW have been exploited.  In 

other countries there are, as yet, no attempts to 

start a comprehensive survey of SHP resources.  

(See paras 4.8 &4.9) 

 

6. Some industries like sugar industry provide 

an excellent base for co-generation and countries 

like India and Pakistan where sugar cane is 

produced in large quantity co-generation potential 

is high.  

(See para 4.11) 
 

7.  Biomass is still the largest supplier of 

traditional form of energy especially for cooking in 

the rural areas of all the countries of the region. 

The modern method of biomass utilization through 

the gasification route to produce electricity is a 

new development. This technology is actively 

being pursued by all the countries in the region.  

Currently, biomass power generation of 6 MW to 9 

MW capacities is installed by several local 

manufacturers in many countries.   There is 

growing interest and increasing adoption of wood 

gasifier for industrial application. Gasifies to fuel 

the industrial furnaces, driers and small boilers and 

kilns in industries like silk textile, agro processing 

and small chemical units.  Some of the countries 

have well developed gasifier manufacture industry 

within the countries.  Biodegradable waste from all 

sources can be subjected to anaerobic digestion 

and the biogas can be used for all the uses 

discussed above.  

(See Paras 4.12 &4.13) 

 

8. Bio-fuels were welcomed as a much awaited 

answer to high cost mineral hydrocarbons whose 

prices have been shooting up due to economic and 

non-economic reasons.  Enormous efforts are 

being made in countries like India to produce these 

fuels to replace partially the imported 

hydrocarbons.  The results have been to some 

extent disappointing, as the cost of production of 

estrified bio diesel is still higher than the cost of 

imported fuels.  There are also many uncertainties 

about the likely yield of oil seeds from different 

species, which have been held out as very high 

yielding products in some other parts of the world. 

Furthermore, several questions have been raised 

about the wisdom of food grains production being 

given up in favour of fuel production.  In countries 

like India and Bangladesh which are densely 
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installing biogas plants.  With support from various 

external development agencies, they are 

implementing the household size Biogas support 

programme under which it has been possible to set 

up over 1.9 lakh biogas plants. In recent times, 

there is a renewed interest in water mills and 

government is encouraging setting up improved 

version of water mills and to support agro 

processing activities such as grain milling, rice 

husking and oil production. Solar water heaters 

installations are also being encouraged by giving 

loans at concessional interest rate through the 

commercial Banks. For wind energy, there are only 

a few suitable locations. A 10 kW wind turbine 

was set up in Kagbeni as an experimental unit, but 

it is not functioning now due to defects in the 

design.  

(See paras 5.25 & 5.26) 

 

15. Pakistan‟s efforts in developing renewable 

energy resources started early. The Pakistan Sixth 

Five Year Plan (1983-88) provided Rs. 1.28 billion 

for developing renewable energy crops and biogas 

and a feasibility study for solar energy installation.  

The responsibility for promoting renewable energy 

technology was first entrusted to two institutions – 

Pakistan Council of Appropriate Technology 

(PCAT) and National Institute of Silicon 

Technology (NIST).  With this, the pace of 

development has speeded up, but still the 

contribution from renewable energy technologies is 

negligible.  In 2001, Pakistan merged the two 

institutions and formed Pakistan Council for 

Renewable Energy Technologies (PCRET).  It has 

its headquarters in Islamabad and its field officers 

at Karachi, Lahore, Peshawar and Quetta.   These 

centers help to design, install and operate micro 

Hydro power stations of less than 50-kilo watts, 

small biogas plants, and small wind turbines.  They 

helped local industries to manufacture solar 

thermal devices like solar cookers, and biogas 

plants.  In 2003, Pakistan established Alternate 

Energy Development Board (AEDB) as an 

autonomous body to promote, execute and 

implement alternate renewable energy products. 

Pakistan Government had approved and issued 

“Policy for Development of Renewable Energy for 

power generation 2006” in January 2007.   

(See Para 5.27)    

 

16. Sri Lanka‟s policy document titled: 

“National Energy Policy and Strategies of Sri 

Lanka” was released in 2006.   The elements of 

policy relevant to renewable energies are that, full 

support will be given to diversify the sources of 

energy supply and maximize the indigenous energy 

resources, and efforts will be made to minimize the 

adverse environmental and social impact by 

reducing the conventional energy use.  Sri Lanka is 

also considering the levy of a surcharge on the use 

This can be taken as a policy declaration in respect 

of both conventional and renewable energy. India 

has separate policy for the important RE resources 

like Wind and Solar. 

 (See paras 5.1) 

 

12. India probably has the largest number of 

renewable energy programs among the developing 

countries.  Since India has a Ministry exclusively 

devoted to the development of renewable energy, a 

number of specific policies relating to each sub-

sector or specific regions or locations have been 

initiated from time to time and implemented.   Up 

to the end of the Tenth Plan, such policies were for 

the deployment of new and renewable energy 

systems and devices and the incentives focused on 

a mix of subsidy, fiscal incentives, preferential 

tariff, and affirmative action.    In the Eleventh 

Plan, however, all efforts for renewable energy 

development are grouped under five sub-sectors as 

follows: 

 

Sub-sector 1: Grid Interactive and Distributed 

Renewable Power Generation; 

Sub-sector   2:  Renewable     Energy      for   Rural 

  Applications; 

Sub-sector   3: Renewable Energy for Urban, 

Industrial and Commercial 

Applications; 

Sub-sector   4: Research, Design and 

Development for New & 

Renewable Energy; 

Sub-sector 5:    Supporting Programmes. 

 

For each sub-sector, a refined set of policies and 

incentives have been enumerated along with an 

indication of the level of funding required from 

Government.  

(See paras 5.13 & 5.14) 

 

13. Maldives uses only one commercial fuel.  It 

has the highest per capita income in the region, 

most of which comes from tourism and a little 

from fishing industry.   Ad hoc projects have been 

taken up with some external assistance. Solar PV 

and hybrid diesel-solar PV projects of small size 

have been set up in the islands.   Some of the small 

islands which are totally occupied by a single hotel 

or holiday resort are now exploring possibilities of 

setting up renewable energy systems to supply the 

power needs of the hotel/resort and thus preserve 

the ecological endowments.  

(See paras 5.23) 

 

14. In Nepal, Private Sector is encouraged to set 

up small renewable energy projects based on micro 

Hydro, biogas and solar thermal technologies. The 

incentive for establishing such project is in the 

form of by providing bank loans at concessional 

rates. Small farmers are given a cash subsidy for 
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computed on a comparable basis using some 

agreed norms and standards.  Small hydropower 

potential has been indicated in many countries in 

the Reports of Government agencies, but these do 

not provide adequate information regarding the 

potential location of the products and the problems 

of infrastructure provision in such places.  There is 

need to have a comprehensive survey in all 

countries.     In the case of solar and small hydro 

potential, in most countries specialized institutions 

have been set up for studying the resource potential 

and for technology development relating to the 

resource. These institutions could be brought 

together by organizing periodic meetings of their 

experts to share experiences, knowledge, and draw 

plans for mutual cooperation. 

 (See Para 6.3) 

 

21. Similarly standardization and certification 

procedures will have to be evolved for human 

resource development at different levels required to 

widely deploy these RET based small energy 

production units widely in all countries on a 

commercial or subsidized mode. 

 (See Para 6.4) 

 

20. Wind energy potential is available in all 

countries but the currently available technology 

could enable the utilization of wind energy in only 

a few locations in each country where the wind 

velocity is adequate to move the wind energy 

generators and the total wind energy contribution 

in a year would make it economical to justify the 

initial investment. Among the countries of the 

region, India has made the best efforts to map the 

wind energy potential. There is a Regional 

Institution set up with World Bank assistance, 

namely, Centre for Wind Energy technology (C-

WET) which has taken up a regional survey.  This 

has to be put up for discussion among the countries 

of the region and some agreed plan in the respect to 

each country should be drawn up and this co-

ordination could be done by a reputed Regional 

centre like SEC.  In most of the countries in the 

region, this RET cannot attract investors without a 

well designed incentive system. It would be of 

interest if public sector research institutions and 

specially the regional institutes like C-WET 

(Centre for Wind Energy Technology) dedicated to 

the development of wind energy take up a time 

bound programme to design the low cost small size 

wind power generators and make them available at 

reasonable price to the poor communities.   

(See Paras 6.5 & 6.6) 

 

21. A welcome initiative has been taken by 

Grameen Shakti; a well established NGO in 

Bangladesh which has established on a semi 

commercial basis 6, 00,000 solar home lighting 

systems has launched a project for installing 10 

of imported fuel resources for energy production to 

create a fund to subsidize renewable energy 

development. 

                                                        (See Para 5.28) 

 

17. Summing up: The review of renewable 

energy policies of South Asia indicates that while 

only a few  of them have a comprehensive single 

Renewable Energy Act, almost all the countries 

have specific policies in respect of renewable 

energy as a whole or specific policy towards 

certain resources.  The larger countries like India, 

Pakistan, Sri Lanka and Bangladesh have set up 

good institutional arrangements.  Many of them are 

yet to get well established.   Most of the policies 

rely on providing subsidy or tax concessions.  The 

use of feed-in-tariff to encourage the sale of 

electricity through the use of RETs is slowly 

gaining ground.  There are only a few countries 

which have a policy towards very high 

technologies in RET like hydrogen use in 

transport .  It is praiseworthy that all countries are 

conscious of the importance in the future of proper 

RET developments.   

(See Paras 5.30) 

  

R&D Efforts in Renewable Energy  
 

18. The SAARC countries have not given 

adequate emphasis on R & D efforts in the 

renewable energy sector. However, in all countries 

small and big some R&D effort, or pilot plants 

have been taken up by Government agencies, 

academic institutions and even by NGOs to utilize 

the RE resources which are available in relatively 

large quantities. Organized and coordinated R&D 

efforts which could mobilize regional cooperation 

of all or most of the countries should be in areas 

which are of interest to most of the SA countries. 

 (See Paras 6.1) 

 

19.  A few countries are making piece-meal 

attempts to survey the RE resource potential under 

some foreign assistance programmes. No standard 

procedures and measurements are adopted by the 

SAARC countries.  For the long-term development 

of renewable energy resources and bringing about 

cross-country cooperation in developing renewable 

energy resources, the most important need appears 

to be to bring the countries together to evolve and 

adopt common standards for measurement of the 

resource potential.  They have to come to an 

agreement on a time bound programme for the 

assessment of the potential of renewable resources 

and adoption of standards. 

 (See Paras 6.2) 

 

20. Solar energy is available in all the countries 

of the region but the potential has not been 
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 (See Para 6.11) 

 

25. India had launched a programme to use 

ethanol procured from sugar mills to admix with 

petrol to the extent of 10% of petrol used.  The 

sugar factories, however, did not find the price 

offered under the scheme attractive. The cultivation 

of new crops as a feedstock for ethanol production 

has been opposed by many in view of competition 

for land for food production.  There is now greater 

attention being paid for the production of diesel 

type of oil from oil yielding non-edible seeds like 

Jatropha.  But in the late nineties, there was a great 

hype about the Jatropha plant which was found to 

give high yields up to 10 tonnes   of seed per acre 

which has over 30% oil content.  India and other 

countries decided to take up such schemes on a 

large scale, to produce Jatropha oil in thousands of 

tons and subject them to estrification to produce 

transport grade bio diesel. In India a new bio fuel 

policy has recently been endorsed by the Cabinet 

and is awaiting formal notification.   Government 

by now has spent several thousand millions and has 

decided to re-examine the programme.  Several 

countries of the region, including the small ones 

have made some experiments and pilot plants 

studies in the use of Straight Vegetable Oil (SVO) 

for rural applications.  A coordinated effort could 

give quicker results and make a significant 

contribution to all the countries.  

(See paras 6.12, 6.13 & 6.14 ) 

 

26. Hydrogen is considered as a potential to 

reduce fossil fuel consumption.  Currently its uses 

are critically constrained by the high cost of 

hydrogen production. Private and public sector in 

the developed countries on the production and the 

use of hydrogen are making large investments.  It 

may be difficult to mount research efforts on the 

basic aspects of production of hydrogen in 

developing countries, as such basic research is very 

expensive.  But, it is necessary that the countries of 

the region prepare themselves by acquiring some 

knowledge and experience in the use of hydrogen 

in transport, power generation and other 

applications. A broad based research and 

development programme covering different aspects 

of hydrogen energy, including its production, 

storage, transportation, applications and safety 

implications needs to be undertaken by industry in 

conjunction with national laboratories, universities 

and other research organisations.   

 (See Para 6.15) 

 

Successful Renewable Energy Projects 
 

27. Several initiatives have been taken to 

promote renewable energy technologies (RET) and 

new ways of utilizing renewable energy resources 

million improved cooking stoves by 2015.  It 

would be useful if the research and academic 

institutions, NGOs working on these issues and 

government agencies of the region take up a 

collaborative research on this programme.  This 

has become urgent as the so-called modern 

cooking devices use kerosene or LPG or piped gas 

whose supply has become too costly for the 

average middle-income families of South Asian 

Region. 

(See Para 6.7) 

 

22. Electricity supply by extending the grid has 

been undertaken in all the countries of the region. 

But in all countries grid supply has reached only 

the urban consumers and the richer families in the 

rural areas Therefore, home lighting systems 

which involve the use of larger panels which could 

supply all the energy needs have been attempted in 

Bangladesh (Grameen Shakti) and India (several 

commercial agencies).  For example Grameen 

Shakti in Bangladesh has by now established over 

220,000 solar home systems of size 20W to 80W. 

The Government agencies have not devoted 

adequate attention to this issue as it involves very 

large initial investment.  A collaborative effort by 

the Research Institutions of South Asian countries 

with or without partnership with some well 

respected photovoltaic development company/

agency could accelerate the pace of development 

of low cost photovoltaic panels. 

 (See Para 6.8) 

 

23. Small hydro power plants which can make 

use of small drops in the water flowing in canals 

and small streams have potential for producing 

small quantities of electricity.  There is now 

growing interest in making use of all available 

forms of energy, but the cost of the small, efficient, 

micro Hydro plants is the barrier in its wider use.  

Collaborative efforts need to be made involving 

mainly States with very high potential for small 

hydro like Bhutan, Nepal, India and Pakistan.  

(See Para 6.10) 

 

24. The family size bio gas plants have been 

popularized by the Government of India and over 3 

million family size bio gas plants have been 

established already.  But, recent interest is on the 

manufacture of compact bio gas plants of two to 

three cubic meters of gas holding capacity, which 

will use all bio degradable waste from households 

and would occupy small space and this would not 

lead to bad odour or other environmental 

degrading effects.  In view of its wide applicability 

in all countries and the contribution it can make, in 

saving kerosene and LPG now used for domestic 

cooking, the collaborative effort of all the 

countries should be focused on developing a 

popular elegant model of family size bio gas plant. 
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contribution of renewable energy resources to 

power generation (of about 12,400 MW up to 

31-03-08), wind power generation contributes 

8,757 MW.  This constitutes over 70%.  This 

has been achieved without any “cash subsidy” 

as in the case of most RE programmes through 

fiscal incentives. 

 

b. Large Parabolic Solar Cooking System for 

large scale institutional cooking: The project 

which uses a known technology - parabolic 

solar concentration - to produce adequate heat 

to cook food for a large number, up to 15,000 

meals a day under conditions where the 

consumers do not have to expose themselves to 

the hot sun.  This was made possible by the 

efforts of a committed entrepreneur and his 

close collaboration with the beneficiary 

institution. 

 

c. Village Energy Security Scheme in Gujarat: 
This is one of the early projects approved under 

the ambitious Rajiv Gandhi Grameen 

Vidyutikaran Yojana (RGGVY) in 2005, which 

aims at providing electricity to all villages 

including hamlets in four years and providing 

electricity to all rural households. A Delhi 

based Energy Research Organisation – IRADe - 

was awarded two projects as Village Energy 

Security projects by MNRE, Government of 

India.    The projects are implemented in two 

remote hamlets, Vavdi and Vaddithar in Patan 

District in North Gujarat.   

 

d. Mega-watt Size Grid   Interactive Solar 

Photovoltaic Power Plants: Under this 

programme GoI proposes to subsidize the 

production of electricity from solar crystalline 

photovoltaic power plants of minimum one 

MW capacity to the extent of Rs 12 per unit of 

power. 

(See Paras 7.10 to 7.28) 
 

31. In Maldives the most successful project is 

the Laamu Atoll PV project funded by the Japanese 

government grant and implemented by a Japanese 

contractor.  Under this project, solar panels of 2.8 

kW, 4 in number, were installed to produce about 

10 kW power to satisfy the power needs of multi 

purpose building and the island office.  The project 

was commissioned in 2006 and has been 

functioning very efficiently. 

(See Para 7.29) 

 

32. In Nepal the most successful renewable 

energy project has been Rural Energy 

Development Programme (REDP) which promotes 

decentralized energy planning at district level.  It 

establishes community organizations at the village 

(RES) in all countries including the geographically 

small countries in the region like Maldives and 

Bhutan in South Asia. In many small countries 

these initiatives were driven by the support given 

by external agencies - usually the multi lateral 

development-financing agency - like ADB, 

USAID, GTZ, etc. 

(See Para 7.1) 

 

28. Bangladesh has been the recipient of grants 

and technical assistance from a large number of aid 

agencies.  Several international agencies have also 

tried to experiment in Bangladesh, many of the 

ideas of providing energy to the poor through 

decentralized renewable energy systems.  .  Being 

a very flat country, there is very little scope for 

hydropower development.  Solar and wind power 

development have been attempted in different 

ways, by agencies such as ADB, GTZ, World 

Bank, etc. Two Projects were identified as very 

successful and provide insight into the factors that 

contribute to success. One is a large project –

Grameen Shakti which has implemented over 

220,000 solar home lighting systems (SHS) on a 

commercial mode with very little cash subsidy and 

the other project is a small project– a biomass 

gasifier stove for cooking for 700 children in an 

orphanage in Faridpur and reducing drastically the 

tonnes of firewood burnt in traditional wood-

stoves earlier. 

(See Paras 7.2, 7.3 & 7.5) 

 

29. In Bhutan, two tiny Hydro projects are seen 

as very successful. They are: Chendebji at Trongsa 

with a capacity of 70kW and the other one is 

Sengor at Mongar with 100kW capacity installed. 

These two projects have been developed as 

community managed projects with locally trained 

staff for operation and maintenance. Another 

successful project in Bhutan is a small solar power 

installation. The Royal Society for Protection of 

Nature (RSPN) and the Phobjikha Conservation 

Area Programme (PCAP) has mobilized funds 

from Solar Electric Light Fund (SELF) for the 

project.  

 (See Paras 7.7 &7.8) 

 

30. In India, there are a large number of 

renewable energy projects of varying sizes which 

are performing at different levels of success. Four 

successful projects/programmes have been selected 

for the analysis, of factors which contributed to 

their success. These have different technologies 

and diverse organizational and incentive 

management systems.  These are: 

 
a.  Wind Power Generation: Wind Power 

Generation is the most successful of the 

renewable energy programmes. Of the total 
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Renewable Energy for Rural Economic 

Development (ESD/RERED) project targeting off-

grid electricity supply, from solar home systems 

and micro-hydroelectric systems. In the same 

project, funding was provided to develop an 

estimated 126 MW of grid-connected hydroelectric 

power plants9 (some of which are still under 

construction), which may be expected to generate 

an annual average of 419 GWh. This amount of 

energy is presently adequate to serve 500,000 

households (without adjustment for network losses) 

at the present average annual household 

consumption rate of 840kWh/year.  

(See Para 7.38) 

Unsuccessful RE Projects  
 

35. In all the countries in the region there are 

many renewable energy technologies and devices 

of which have not performed as per expectation.  

Some of these projects and programmes have been 

provided with technical and financial assistance by 

external agencies also.  While, many are still 

continued as pilot schemes, some have been 

abandoned.  

(See Para 8.1) 

 

35. In Bangladesh the unsuccessful project is 

wind power. In 1996, an expatriate expert Fulton 

estimated the wind power potential along the coast 

to be about 2,000 MW. Hoping for success, some 

small wind turbines were installed in the late 90s 

and early 2,000s. They all failed within a short 

time. 

 (See Para 8.2) 

 

36. In Bhutan, the failed projects relate to small 

PV solar projects.  The failure to appreciate and 

address the issue of differential cost between PV 

based power and Hydro power from large power 

stations like Tala have led to the consumers 

showing very little interest or enthusiasm for such 

projects.   The lack of trained manpower to provide 

technical support for maintenance and repair has 

also contributed to this.   Though, a few schemes 

like the SELCO supported Solar PV project are 

successful, all other projects are doing very poorly.  

(See Paras 8.4 & 8.5) 

 

37. In India two programmes selected as 

“unsuccessful projects” are (i) Improved cooking 

systems in poor households to replace firewood 

and to reduce the adverse health impact of the 

indoor pollution and (ii) Jatropha cultivation on a 

large scale to launch the bio diesel programme.  

Many enthusiasts of the renewable energy 

technology might object to the classification of 

these schemes as a failure projects. The Improved 

Cooking Systems (ICS) has so far led to the 

introduction of millions of smokeless chulhas in 

level for the operation of micro Hydro plants. The 

programme relies greatly on community 

participation in planning and management of the 

district energy systems. It has been extended to 15 

districts, and is funded by Government of Nepal 

and UNDP.  

(See para 7.30) 

 

33. In Pakistan, The Agha Khan Rural Support 

Programme (AKRSP) is among the most 

successful projects in Pakistan. It has installed over 

180 micro-hydro power units in Chitral District, 

North-West Frontier Province, Pakistan. Initially, 

in 1986, micro-hydro plants (MHPs) were installed 

as research and demonstration units. These 

projects when they became numerous were made 

extended to Village Organisations (VOs) and 

became participatory projects. The entire 

responsibility of implementation is passed on to a 

VO. AKRSP provides the negotiated cost of the 

plant and technical input required during the 

construction period. AKRSP provided most of the 

funding for this programme and also provided 

technical support for the design and construction 

of each project. AKRSP has a standard 

methodology of going through 3 dialogue 

processes with the community and signing a Terms 

of Partnership as a pre-condition of support. After 

construction, AKRSP monitored progress of MHP 

projects as well as other development projects in 

the community. The micro hydropower project 

serves a Cluster of 5 Village Organizations (VOs) 

and 6 Women‟s Organizations (WOs). This project 

is being run under the “Community-based Model” 

and is considered a successful model.  The second 

most successful project is the deployment of solar 

home lighting systems.  AEDB has electrified 

1,762 remote off-grid homes in 31 villages in all 

the four provinces of the country through 

Renewable Energy Technologies (RET). The RE 

technologies used included solar and micro wind 

turbines. The total beneficiary population was 

approximately 12,400. O&M is the responsibility 

of beneficiary populations. For houses electrified 

through Solar Home System (SHS) program each 

individual house has been given its own SHS and 

has been made responsible to operate and maintain 

it. Each household in each village has been 

provided with 80 Watt Solar Panel, Charge 

Controller, Battery, 4 CFL Lamps, 2 LED lights, a 

12 Volt DC fan and a TV socket. Overall objective 

of this program is to electrify 6968 villages in 

Balochistan and 906 villages in Sindh that are 

outside the 20 km radius of the national grid. 

      (See Paras 7.33 & 7.36) 

 

34. In Sri Lanka the most successful programme 

of renewable energy technology that spread 

through the country to reach over 100,000 

households was the Energy Services Delivery/
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under the Ministry of Petroleum and Natural 
Resources started a comprehensive biogas program 
in 1974 and until 1987 commissioned 4,137 biogas 
units throughout the country.   In early 1980s, 
DGNRER installed eighteen imported PV systems 
with an installed capacity of nearly 440 kW in 
different parts of the country for the village 
electrification. The programmes undertaken by 
DGNER did not sustain due various reasons. 

(See Paras  8.18 & 8.19)  

 

41. In Sri Lanka, the example of a failed project 

is one of the earliest attempts to promote a village 

energy system integrating several resources to 

demonstrate that all the village energy needs could 

be met from local renewable energy resources.  

The project, along with two others, one established 

in Africa and the other in Latin America was 

intended to serve as a model for the rest of the 

world.  The project Pattiyapola Rural Energy 

Centre was financed and implemented by UN 

Agency, UNEP.  It must be emphasized that the 

project though classified as a failure, as it was 

unsustainable, had some positive outcomes as well.  

For example, it was able to demonstrate the 

workings of the new solar technology to Sri 

Lankan professionals and make them understand 

its capabilities and limitations. 
 (See Para 8.20) 

 

Factors for  Success of RE Projects 

 

42. The contributing factors to the success of the 

renewable energy projects as seen in different 

countries are as follows: 

 

A. The presence of an approved policy for the 

renewable energy sector as a whole, or sub 

sectoral policies relating to each 

technology or sector.   

B. Availability of reliable resource assessment 

data. 

C. Well-established, efficient, institutional 

arrangements for planning and 

implementation of RE projects/programs. 

D. Provision of Incentives–financial, fiscal, 

and supportive feed-in tariff systems.   

E. Identification and prioritization of RE 

projects with reference to the felt needs of 

the beneficiaries under the policy. 

F. Project financing tied up fully in advance 

for smooth flow of funds for 

implementation. 

G. Standardization of design, technology and 

specifications.   

the villages and over 0.6 million solar cookers 

have been deployed.  The second example chosen 

Jatropha cultivation has several supporters who 

would say that it is a very young project and it is 

too early to pass judgment.  The causes, which 

prompted this choice, need to be explained.  Under 

ICS programmes research is still on after five 

decades of implementing the programme and the 

relative economics of the old model three stone 

devices and the ICS device has not been bridged.  

Jatropha programme has been launched in a hurry 

as knee-jerk reaction to high oil prices. It has been 

criticized on economic, environmental and equity 

considerations. It has been recently been referred 

to an expert committee for review.  

(See Para 8.6) 

 

38. Maldives has taken up some initiatives in 

solar power and wind energy systems with 

technical and funding assistance of international 

organizations.  Many of them are merely 

functioning and cannot be considered as very 

successful in encouraging other people to replicate 

this project.  One project, which led to a lot of 

problems and was abandoned, as a failure is the 

one set up in December 2004 with UNDP 

assistance to explore the possibility of utilizing the 

gases produced from landfill for power generation 

in Thilafushi Island. However, on commissioning 

the project it was found that the burning of the 

waste in open fire produced foul smell, which was 

spreading to the neighboring islands, smoke was 

also reaching Male.  The contamination of sea and 

air attracted strong objections from 

environmentalists and the project was abandoned. 

 (See Para 8.14 

 

39. Nepal has several small initiatives in 

renewable energy; most of them are still running as 

models and pilot schemes only.   The initiative, 

which proved to be a failure from the beginning, 

was related to wind energy utilization; the data on 

wind energy available at the location was not 

carefully assessed. Unevenness of topography 

results in significant variation in the wind 

conditions even within a few meters distance and 

mapping of wind resources is very difficult.  A 

Danish consulting firm identified some locations in 

the valley between Kagbeni and Chusand in 

Mustang District, which had a total potential of 

200 megawatts.  However, in this valley, at 

Kagbeni, a 10-kilowatt wind turbine was set up in 

1989.  However, improper design led to the break 

down of the plant within two months after 

installation. 

 (See Para 8.16) 

 

40. Pakistan has many small projects relating to 

Biogas and Solar PV. Directorate General of New 
and Renewable Energy Resources (DGNRER) 
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supplies in a particular form while designing 

the programme.   

F. Lack of adequate preparation including 

capacity building before launching a large 

RET programme. 

G. Lack of appropriate mechanisms for 

coordinating the segments of the project/

programme to be done by different agencies 

private and public. 

 (See Para 8.21) 

 

Lessons Learnt 

 
44. All countries of South Asia have had several 

successful and some not-so-successful experiments 

and large programmes /projects for utilization of 

RE resources. The Major lessons learnt are: 

 

A. Each country small or large should set up an 

agency to deal exclusively with RE 

resources. 

B. The RE development agency should first 

organize a well designed and time bound 

program for the scientific assessment of the 

RE resource potential of the country 

C. The agency should draft an appropriate 

comprehensive Renewable energy policy for 

the country and work towards obtaining 

enthusiastic support and cooperation from 

all concerned agencies in implementing the 

policy. 

D. For each RE resource like wind power, solar 

and small hydro-power generation etc. at 

least one pilot plant should be got 

established in the public or private sector 

using the-state–of-art technology and 

through reliable contractors. This should 

become a model for other prospective 

investors and for launching a larger program 

by the Government or the Non-Government 

Agencies. 

E. These model projects should serve to 

provide the proof of concept to induce 

external agencies, bilateral and multilateral 

aid agencies and philanthropic organizations 

to take large programs of RET usage. 

F. Procedures for identifying project locations, 

obtaining licenses and permissions and 

clearances by investors in RE projects 

should be simplified and quickened. 

Procedures must include the consultation 

with all stakeholders at all stages of project 

selection, design and implementation. 

G. Fund flow to RE projects in public and 

private sector, whether it be grant or loan 

H. Meticulous and detailed due diligence of the 

needs, locally available capability, and 

resources of the area in advance, before 

locating a project.   

I. The training needs identification and 

provision of capacity building assistance 

ahead of launching a program and 

continuous capacity augmentation support 

throughout the life of the project. 

J. Availability of efficient consultancy 

companies and well-established and reliable 

contracting firms. 

K. Availability of knowledge support from 

reputed academic or technical institutions. 

L. Regional and international cooperation. 

M. Community participation. 

N. Organizational support for special repair 

and maintenance by public sector 

organization. 

O. Local manufacturing and continues supply 

of spare components. 

P. R&D support for improvements and 

innovation in technology. 

Q. Internationalization of environmental cost. 

R. Access for CDM funding to make RE 

projects cost effective. 

 (See Para 9.2) 

 

Factors for Failure of RE Projects 
 

43. The major causes for the failure of 

renewable energy projects in the SAARC countries 

can be summarized as follows: 

 

A. Lack of a comprehensive resource potential 

assessment of the Renewable Energy 

Resources mainly solar, wind and small 

hydro. 

B. Lack of an exclusive Renewable Energy 

Policy Statement or Act and sustained 

interest in implementing the policy. 

C. Inefficient technology selection for the 

project or programme leading to the choice 

of immature technology or unreliable 

implementing agency or machinery 

supplier. 

D. The project plan at the designed stage does 

not anticipate the total impact of the project 

on the local community environment. 

E. The technology development efforts do not 

take into account the consumers‟ traditional 

ways of obtaining that service and 

underlying causes for needing the energy 
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 The financing and organizational support 

could be obtained through bilateral or 

multilateral developing financing institutions. 

 The demonstration projects would serve the 

needs of a large number of the population, 

especially the poor, who under the current 

arrangements are denied access modern 

energy sources. 

 Additionally some project ideas which are 

very promising but have not been tried on a 

convincing scale in any SAARC country.  

 

Based on this criteria, the following projects, have 

been selected for setting up as pilot and 

demonstration projects for the region as a whole: 

 

A. The Projects with Unique Organisational 

Arrangements: 

1.  Grameen Shakti Project in Bangladesh 

2.  Village Energy Security in India 

B. Technology based  

1. Megawatt Size  Grid    Interactive 

Photovoltaic  based Power Plants in India 

C.  Intensive Community Participation 

1.  AKRSP in Pakistan 

  D. New technologies not tried so far. 

1. Straight Vegetable oil based small-scale  

power generation and transport. 

  

 (See Para 11.1 to 11.4) 

 

Future Role of SEC  
 

47. South Asian Association for Regional 

Cooperation Energy Centre is the creation of the 

SAARC (South Asian Association for Regional 

Cooperation).  The member countries – 

Afghanistan, Bangladesh, Bhutan, India, Nepal, 

Pakistan and Sri Lanka to strengthen the bonding 

among the people of the Region and to foster 

greater cooperation among its members, set up 

SAARC in 1985. The Report 2005, the Report was 

considered by SAARC Summit and in the Dhaka 

Declaration accepted the suggestion in the 

Working Group Report of which the major one was 

for the establishment an SAARC Energy Centre in 

Islamabad, to promote development of energy 

resources including hydropower and energy trade 

in the region to develop renewable and alternate 

energy sources and to promote energy efficiency 

and conservation in the Region.  SEC was 

established in 2006. The Centre is envisioned as a 

catalyst for the economic growth and development 

of South Asia region by initiating, coordinating and 

facilitating regional as well as joint and collective 

should be smooth and timely. 

H. Academic and technical Institutions should 

be incentivised to take up research on all 

aspects of RET, its adoption on a wide scale 

in the respective countries. Ample 

opportunities should be created for these 

organizations to participate in the 

discussions on RE issues and to provide 

intellectual and knowledge support to RE 

projects. 

I. Encouragement should be given for setting 

up efficient consulting organizations and 

large number of contracting firms to support 

implementation efforts in RE sector.  

J. Nation-wide campaigns should be launched 

to educate civil society on the need and 

benefits of adopting RE using equipment 

and energy conservation technology. 

(See Para 10.1) 

 

Possible Regional Demonstration RE 

Projects 
 
45. The study on experiences of countries of 

SAARC region in developing renewable energy 

sources is a rich source for identifying projects of 

significance to the energy sector especially for 

serving the   rural energy needs. With the 

knowledge thus gained it is possible to identify the 

RE projects/programmes which have robust 

features and could be replicated in other countries 

of the region and could become successful there 

also. Such projects should be chosen with an 

understanding of projects that serve the interests of 

a large number of the population and a 

comprehensive understanding of the factors which 

lead to success of the projects (and also factors 

which might hinder the success). These would 

serve as Regional Pilot/Demonstration projects. 

The Regional projects should provide access in 

terms of visiting them and studying the operations 

in detail and in terms of getting full and prompt 

information on the developments which the 

institutions are likely to achieve.    

 

46. Each of the successful projects has got 

features in terms of technology, management or 

community involvement of varying degrees.  The 

selection of projects which could be established as 

regional pilot or demonstration project is 

somewhat difficult.  In order to make a fair and 

proper selection, a proper selection scheme should 

be evolved. The main criteria would include –  

 

 The technology or organizational 

arrangements should be new, innovative and 

replicable in other countries.  
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activities on energy.  The Centre provides 

technical inputs to SAARC Working Group and 

other Committee on Energy on which decision are 

taken at SEC will facilitate accelerating the 

integration of energy strategies within the region 

by providing relevant information and state-of-art 

technology and expertise.  It will be a Regional 

Institute of excellence for the initiation, 

coordination and facilitation of SAARC 

Programmes in Energy. 

(See Paras 12.1 & 12.2) 

  

48. The role of SEC in future is to facilitate all 

countries of the region in developing 

comprehensive RE policies and in designing RET 

projects with factors which would lead them to 

success and to help in implementing the policies 

and projects/programmes efficiently. In all the 

work that SEC undertakes it would strive to get the 

countries to actively collaborate and facilitate the 

exchange of experience, men and material on a 

mutually beneficial cooperative mode.  
(See Para 12.13) 
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