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Problem definition Objective Policy outline 
Individual policies and 
programmes for each 
renewable technology, with 
different set of agenda, 
targets and priorities often 
lead to competition within 
the sector and restrict 
mechanisms for harnessing 
the complete RE potential 

A national policy for 
assessment, exploration 
and utilisation of renewable 
energy has been able to 
facilitate the use of most 
viable renewable option for 
a chosen project leading to 
a scenario where a 
substantial share of energy 
demand is met through 
renewable sources 

� Assessing long term goal of concerned ministries and 
department and integrating them in developing an overall 
vision and target for the development of RE sector 

� Ensuring similar investment and effort in all R&D of RETs 
in order to bring them to an equal level of maturity 

� Assessment and capacity building of all important 
stakeholders to facilitate formulation as well as 
implementation of an integrated RE policy 

 

The subsidies/incentives 
granted for promotion of RE 
technologies are unable to 
increase the 
competitiveness of 
renewable markets 

Public-private partnerships 
have found RE to be 
technically and financially 
attractive business 
proposition and are able to 
work effectively 

� Reflecting actual price of fossil fuels in market to make 
policy outlines reflecting RE more economically 
competitive  

� Introducing performance based subsidies 
� Introducing generation linked tax credit 
� Indigenisation of RE technologies keeping social 

acceptance as critical instrument 
� Continued R&D for technology maturity 

Current RET 
implementation 
mechanisms are not 
making an impact on 
poverty reduction because 
they do not incorporate 
livelihood and income 
generation activities at local 
level 

Energisation of villages 
based on RET projects has 
created enormous job 
opportunities for livelihood 
and improved quality of 
living standard of rural 
population  

� Linking of RE service with poverty alleviation 
� Linking rural development schemes with RET 

implementation programmes 
� Capacity building of the local people and NGOs 
� Participation of local population in execution of RE 

projects 
� Availability of upgraded technologies to local craft/ 

industries 
� Creation of market supply network for local craft/ 

industries 
� Awareness creation about the possible opportunities of 

livelihood generation activities associated to electricity 
The sustainability of RET 
projects could not be 
proved due to insufficient 
resource in terms of 
technical manpower, 
institutions and governance 
issues 

Capacity building of all 
levels has resulted in a 
viable and competitive 
environment for promotion 
and success of RETs  

� Empowering a range of decision makers, starting from 
user groups at village level (women self help groups, 
local governance units etc) to planning and program 
implementation bodies at district and state levels to 
understand the wide range of issues related to efficient 
use of RETs.  

� Training of trainers (ToT) and others, using 
prepared/compiled training material and modules 

� Creating a database and atlas of RE resources that can 
be accessed by all stakeholders to plan, prepare and 
implement an RE project 

� Creating market-facilitation and enterprise- development 
organisations for RE 

� Promoting joint R&D by industry and academic/ research 
institutions and technology ventures 

�
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CHAPTER 3 Initial assessment 
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Box #1 Health care delivery in Rural Rajasthan: an indicator of poverty 
The study was carried out to collect information on delivery of health care in rural India. Study area was poor rural area in 
Rajasthan and used a set of interlocking surveys to collect data on health and economic status, as well as the public and 
private provision of health care in 100 hamlets of Udaipur district between January 2002- August 2003. The continuous 
facility survey (CFS) was used for the weekly monitoring of the available facilities. 
The households in the Udaipur survey are poor. In terms of measures of health, 80% of adult women and 27% of the adult 
men have hemoglobin levels below 12 grams per deciliters. Symptoms of disease were wide spread. Few people reported 
difficulty in physical activities that are required to earn a living in agriculture. 
The average visit to medicinal facility is 0.54 times a month. The expenditure share for health care visit is highest for the 
poorest (15% MPCE) and lowest for the richest group (11% MPCE). The average household spends 7% of its budget on 
health. 
Public Health care facilities 
Official policy provides for one subcentre, staffed by one trained nurse for every 3,000 individuals. Primary Health Centres 
(PHCs) and Community Health Centres (CHCs) are supposed to be open six days a week, six hours a day. During the 
survey it was found that 45% of the medical personnel are absent in subcentres and aid post. Centres are closed for 56% of 
the time during regular opening hours. There were clearly better and worst facilities. The public facilities are open 
infrequently and unpredictably, leaving behind people to guess whether it is worth walking for over half an hour to cover the 
1.4 miles that separate the average village from the closest public health facility. 
 
Source: Abijit Banerjee, Augus Deaton and Esther Duflo, Economic and Political Weekly, February 28, 2004, pp  944-949. 
�
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Box #2 Financial status of Rural Poor: A study in Udaipur District 
The objective of the study was to understand the financial flows of the rural poor and to have an insight into their financial 
status. Continuous drought for the past few years have shifted source of income from agriculture to non agriculture 
enterprises. Most of the people go out to Udaipur to work in non farm enterprises. Many a times the income is in kind. It was 
found that poor borrow from local moneylender to meet their requirements while they stash away their savings in earthen 
pots. This was mainly because commercial bank loans are for productive assets compared to social consumption while 
maximum expenditure of rural households were health-related expenses that lead the poor to indebtedness. A combination 
of factors like information about income opportunities, accessible and cheap health care facilities, credit on affordable terms 
and awareness about the unnecessary expenses on social functions would help them in managing their money. 
 
Source: M S Sriram & Smita Parhi, http://ideas.repec.org/p/iim/iimawp/2004-02-01.html 
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Table 3.1  Central finance assistance for the selected RETs1 

Systems General area (GA) Special Area (SA) 
Solar Home System (SHS)2 $188 $338 

SPV power plants (stand-alone) with 

distribution line 

$3155/kW $5680/kW 

Direct drive windmills  $445 $666 (for islands) 

CFA for installation of Aero-

Generators/Hybrid systems for 

community use and Direct use by 

Central/State Govt. Defence and 

paramilitary Forces etc. 

75% of ex-works cost subject to a maximum of 

$4444/kW 

90% of ex-works cost subject to a 

maximum of $5333/kW 

Govt. sector SHP projects (upto 100kW) 90% of the project cost upto $1335/kW for N.E region, 

Sikkim, J&K, Himachal Pradesh& Uttaranchal 

 

60% of the project cost upto $888/kW for hilly regions of 

all other states not considered in special area & Islands 

 

40% of the project cost upto $445/kW for plain &other 

regions of all other states 

 

Biomass gasifier based village 

electrification 

60% of the cost of $33333 for the basic package of 50 

kW project 

90% of the cost of $33333 for the 

basic package of 50 kW project 

1. The CFA for SPV system is based on the cost, which includes supply of system at the site, installation, commissioning and AMC 

(Annual Maintenance Contract) for 2 years including replaceable guarantee for parts and components such as battery, electronics, 

lamps etc. For PV modules, the replaceable guarantee is for 10 years. 

2. CFA for SPV for general areas: 50% of the cost subject to a maximum as mentioned above. 

3. CFA for SPV for special areas (The state of North-East, Sikkim, Special Category states (Jammu & Kashmir, Himachal Pradesh, 

Uttaranchal)& Unelectrified Islands): 90% of the cost subject to a maximum as mentioned above. 

4. CFA for installation of windmills: 50% of ex-works cost of windmills, except for unelectrified Islands for which upto 90% of ex-works cost, 

subject to the upper limits as mentioned above. 

5. 50kW project covers biomass gasifier system, housing and local distribution. Provision of additional $3333 per 50kW plant and AMC for 

a period of 5 years has made in order to ensure regular availability of biomass, provision for collection, processing and storage and 

O&M. 

�

 
1�0%������������!�������2�
2�B��
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Table 3.2 Electrification status of low-income population 
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Type  Rajasthan Meghalaya  

Urban  

Grid connected hhs 

Not connected hhs 

 

1267643 (58%) 

917948 (42%) 

 

46190 (51%) 

44378 (49%) 

Rural communities 

Isolated 

Grid connected hhs 

Not connected hhs 

 

 

3220516 (45 %) 

3936187 (55 %) 

 

 

135168 (41%) 

194510 (59%) 

Rural dispersed NA NA 
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Box#3 Unavailability of clean fuels, women hardship and health impacts in rural Rajasthan 
Rural energy occupies centre stage in rural development issues and cooking energy holds major share in household 
energy consumption. A survey covering 6,403 females and 5,552 males from 1,989 households in 133 villages 
revealed that women undergo a lot of drudgery due to the use of bio-fuels. Almost 99% of households in rural areas 
of Rajasthan use bio-fuels for cooking. The majority 87% use fuel-wood while dung cake and crop residues are used 
in 84% and 27% of households. The daily average energy consumption is about 4.3 kg per household. They walk 
approximately 2.5 km to collect the fuel. About 50 hr per month per household are expended in fuel-wood collection. 
The use of kerosene is negligible in these areas because of unavailability more than un-affordability. The people are 
willing to pay for kerosene, the next clean fuel in the energy ladder. Therefore there is a need to meet the unmet 
demand by addressing market failures. 
 
Source: Vijay Laxmi, Jyoti Parikh, Shyam Karmakar and Pramod Dabrase, Energy for Sustainable Development, Volume 7, no-1, 
2003, pp 50-68. 
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Box#4. SPV water pumping for small farmers 
About 200 solar PV water pumping systems, based on special PV DC-floating system, have been installed in the past seven 
years. The system was developed by Polyene Group of Industries in conjunction with a German firm, Hydrasol to meet the 
water requirements of the small/ marginal farmer from open wells/ canals. A 860 watts (1.15 Hp) PV DC floating pump 
system is capable of giving water discharge of 120,000 litres over the day at a head of 7 metres. System meets the 
requirements of small farmers as the average land holding of small farmers is about 1-1.5 ha. 

�
Source: “Renewable Energy Technologies: applications to industries and agriculture”, Edited by C Palaniappan, Ajit Kumar Kolkar and T M 
Haridasan, Proceedings of the Millenium International conference on renewable energy technologies, 9-11 Feb 2000. 
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Table 3.3  Minimum energy requirements for villages in India  

�

Table 3.4a Energy technologies and requirements for zone – Rajasthan 

Category Requirements Renewable Technologies Compatibility 

with users (*) 

Competing non-

renewable 

Residential Lighting for reading 

Entertainment 

Information dissemination 

Solar PV, Wind, biomass gasifier, 

PV/wind hybrid 

H (PV), L (all others) Kerosene, candles, 

battery 

Productive Water pumping for crop irrigation 

 

Small scale industry 

Wind, Biomass gasifier, solar 

PV(where water table is not very deep)  

Biomass gasifier, PV 

H (PV), L (all others) Diesel generator 

Social/ 

Community 

Services 

Primary health center 

Street lights 

Drinking water 

Light for community hall 

PV, biomass gasifier, hybrid 

 

H (PV), L (all others) Nil 

�

�

�

�

�

�

�

�

                                                                                                                                          
�
1�.�6$�����������I������ �������	����	�2����� �������'�!�����	��!������������
��H�����������������  �������

Category Type of Requirements Energy requirements Group Impact (*) Priority (*) 

Residential Electricity for lighting and 

other domestic 

requirements, particularly 

for entertainment 

 

150 W/hh  

 

All Improving the living 

standard, educational 

status, fostering lighting 

based income generation 

activities etc  

 

High for lighting 

 

Medium for 

entertainment 

Productive Water pumping for crop 

irrigation 

7.00 kW/village1 Rural Increased food production 

with increased income 

High 

 

 Small scale industry 5.0 kW/village All  Increased income 

 

Very High 

Water for drinking  3.75 kW/village All Very High 

Street lighting 0.5 kW/village All Medium 

Social/Community 

Services 

Primary health center 250W All 

Meeting the minimum 

requirement of livelihood, 

safety, social gathering  Very High 
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Table 3.4b Energy technologies and requirements for zone – Meghalaya 
Category Requirements Renewable Technologies Compatibility 

with users (*) 
Competing non-
renewable 

Residential Lightning for reading 
Entertainment 
Information dissemination 

Small hydro 
Biomass  
Solar PV  

H (all others), L 
(biomass)  

Kerosene, candles, 
battery 

Productive Water pumping for crop irrigation 
Small scale industry 

Small hydro 
Biomass 

H (all others), L 
(biomass) 

Diesel generator 

Social/ 
Community 
Services 

Refrigeration for vaccine conservation 
Street lights 
Drinking water 
Light for community hall 

Small hydro 
Biomass  
Solar PV  

H (all others), L 
(biomass) 

Nil 

(*) H = high; M = medium; L = low 

3.3 Technologies  
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Table 3.5 Status of various renewable energy technologies in India 

Technologies 

(from table 3.4a 

and 3.4b) 

Degree of 

maturity 

Degree of 

penetration 

Advantages Disadvantages Minimum 

requirements for 

application 

Cost1in $ 

Small Hydro  High Medium Low cost structure 

(installation and O&M), 

easy maintenance, 

indigenous manufacturing 

of all components, low 

energy cost  

Very less power in lean 

period, most hydro sites 

are inaccessible  

For 1kW, if head 

is 30m then 

minimum flow 

rate should be 

4lit/sec2 

$2500-3000/kW 

Solar PV 

(minigrid) 

High High Negligible O&M cost, easy 

maintenance, environment 

friendly, Easy installation, 

certainty in availability of 

resources 

High initial investment, 

battery replacement in 

interval of around 5 years  

Min 4-4.5 

kWh/sq.m/day of 

solar insolation3 

$7335-7780/ kW 

Biomass gasifier Medium Low Low cost of installation, 

local manufacturing of all 

components, low energy 

cost 

Community mobilization 

is needed, 

1.5-2 kg of 

biomass for 

producing one 

unit of electricity 

$2225-2250/kW 

Wind mills High Medium   Start up wind 

speed of 2.5-3 

m/s 

$2225-2250/kW for 

small aero generator 

�

3.4 Assessment of renewable resources  
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Table 3.6 Renewable energy potential and current achievements 

Technology Unit Potential Achievement4 

A. Power from Renewable 
Wind power MW 45000 2483 

Small hydro power (up to 25 MW) MW 15000 1603 

Biomass power/ cogeneration MW 19500 613 

Biomass gasifiers MW  58 

Energy Recovery from wastes MWe 1700 41.50 

Solar PV MWp 20 mW/ sq. km 3.87 

 
1�1�������������������������:����������������������6��	�����������������	�
� �����!�����!������
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Technology Unit Potential Achievement4 

B. Decentralised energy systems 
Family size biogas plants Lakhs 120 36.5 

CBP/IBP Plants Nos. - 3902* 

Improved chulhas Crores 12 3.39 

Solar PV 

− Solar street lighting 

− Home lighting systems 

− Solar lanterns 

− SPV power plants 

MW/sq km 

Nos 

Nos 

Nos 

KWp 

20  

52102 

307763 

509894* 

1791 

Solar water heating systems (million sq m 

collector 

area) 

140 0.80 

Solar cookers 

−  

Nos 

 

- 555000 

Solar PV pumps Nos - 6414 

Wind Pumps Nos - 854 

Hybrid systems kW - 552.86 
Y�!������������-�
SOU R C E ��CBP: Community biogas Plants, IBP: Institutional Biogas Plants,  
1 Lakh = 100,000, 1 Crore = 10,000,000 
�
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Table 3.7   Renewable resources in selected zones  

Climatic/Phyto-

geographical zones 

Resource 

Zone A): Rajasthan Zone B): Meghalaya 

Solar 

1. Direct  

 

 

 

2. Total (direct+ diffuse)  

 

Minimum direct radiation of 3.7 kWh/ sq.m /day in 

the month of December and January and 

maximum of 5.2 kWh/ sq.m /day in the month of 

April and May 

 

Minimum total   radiation of 4.6 kWh/ sq.m /day in 

the month of December and January and 

maximum of 7.4 kWh/ sq.m /day in the month of 

April and May 

Minimum direct radiation of 2.5  kWh/ sq.m 

/day in the month of December and January 

and maximum of 3.4 kWh/ sq.m /day in the 

month of  April and May 

 

Minimum total radiation of 4.0 kWh/sq.m/day 

in the month of December and January and 

maximum of 5.4 kWh/sq.m/day in the month 

of April and May 

Wind1 Minimum annual wind speed of 20m/s at 30m 

height and minimum wind power density of 

260W/m2 at 50 m height. 

Data is not available. 

Biomass 

 

0.72 million tonnes (Bagasse) 

0.23 million tonnes (rice husk) 

0.19 million tonnes (ground nuts) 

0.09million tonnes (cotton waste) 

20 million tonnes (agro residue) 

Surplus biomass availability for power 

production is about 712 ton/yr 

SO U R C E : ‘Solar radiation over India’ Anna Mani and S Rangarajan, 
www.mnes.nic.in , www.windpowerindia.com 

3.5 Case studies  
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Case-study # 6 Implementation of Solar Home lighting 
Systems in rural India 

1��������
�M�.� Micro credit facility brings light to rural areas�

Table 3.8 Case study selection matrix   

Potential case studies 

Criteria 
Case 

study 1 

Case 

study 2 

Case 

study 3 

Case 

study 4 

Case 

study 5 
Case 

study 6 
Case 

study 7 
Representativeness 

Replicability 

Potential population benefited 

 

High 

200hhs in 

a state 

 

High 

100% in 

two 

islands 

 

High 

100% Rural 

population of 

village 

 

Medium 

6414 pumps 

till march 

2004 

 

High 

 7 villages 

with 100% 

beneficiaries 

 

High 

Over 2533 till 

March 2003 

 

High 

Over 10000 

sold till 

March 2003 

Complexity Low Medium Low Low Medium Low Low 
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Table 3.9 Data Case Study #1 

Category Requirement Energy req. Technology % covered with 

RETs 

Target 

population 

Case study 

context 

Productive Use of 

biomass in for 

large 

cardamom 

drying 

2-2.5 kg/kg of fresh 

cardamom (traditional) 

0.8 kg/kg of fresh 

cardamom (updraft 

gasifier) 

Biomass 

gasifier 

58 MW have 

been installed 

under Govt. 

funding schemes 

till March 2004 

Rural Thermal 

applications 

for rural 

industries in 

humid zone 
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Table 3.10 Data Case Study #2 

Category Requirement Energy req. Technology % covered 

with RETs 

Target 

population 

Case study 

context 

Residential, 

Productive 

and 

community 

Lighting for domestic purpose, 

Small shops, coaching center, 

Water pumping 

 

5 kWh/m2/day 

(by SPV) 

Solar PV Two Islands of 

Sunderbans 

have been fully 

electrified 

Rural 

isolated 

Remote 

village 

electrification  

Residential, 

Productive 

and 

community 

Lighting for residential, 

Small shops and 

Hospital 

1 kg/kWh (by 

biomass gasifier)  

Biomass 

gasifier 

100% (whole 

village)  

Rural 

isolated 

Remote 

village 

electrification  
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Table 3.11  Data Case Study # 3 

Category Requirement Energy req. Technology % covered with 

RETs 

Target 

population 

Case study 

context 

Domestic Institutional framework 

for promotion of SPV 

NA SPV Rural population 

in villages of the 

state  

Rural and 

urban poor 

Dry and arid 
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Table 3.12  Data Case Study # 4 

Category Requirement Energy req. Technology % covered with RETs Target population Case study 

context 

Productive Irrigation 2 Hp SPV 6414 pumps have been 

installed till march 2004 

Rural farmers with 

2-4 ha land holding 

Dry and 

arid zone 
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Table 3.13  Data Case Study # 5 

Category Requirement Energy 

req. 

Technology % covered with RETs Target 

population 

Case study 

context 

Residential lighting for small income 

generation activities carried 

out at household level 

2-8 kW hydro Seven villages with 

100% beneficiaries 

Rural  poor Meghalaya 

(humid 

zone) 
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Table 3.14  Data Case Study # 6 

Category Requirement Energy 

req. 

Technology % covered with RETs Target 

population 

Case study 

context 

Residential Domestic lighting system, 

torch, solar modules for fan 

and other entertainment  

2.5W-50W Solar PV Over 2533 SHS have 

been installed till March 

2003 in the country 

under various programs 

Rural poor Rajasthan 

(Arid, dry 

zones) 
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Table 3.15  Data Case Study # 7�

Category Requirement Energy 

req. 

Technology % covered with RETs Target 

population 

Case study 

context 

Residential Financing 

scheme for 

promotion of 

solar lantern  

NA Solar PV Over 10000 Solar lanterns 

have been sold till March 

2003 in the country under 

various programs 

Rural/ 

urban poor 

Both zones of 

the study 
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Table 3.16  Financing norms of RETs in India 

Sector Capacity Interest rate (%) Repayment Term loan 

Up to 25 MW 11.25 

Mini hydro 11.25 

Hydro Energy 

Small Hydro 11.5-12 

12 yrs Up to 70% of total project cost 

Wind Energy 10 MW 9.5-11 7-10 yrs Up to 70% of total project cost 

Up to 7.5 MW installed capacity with 

63,87 and 100 kg/cm2 pressure 

12-11.25 Biomass Co-

generation 

Above 7.5 MW installed capacity with 

63,87 and 100 kg/cm2 pressure 

11.5-11 
10 yrs Up to 70% of total project cost 

Biomass power 1- 7.5 MW installed capacity with 63,87 

and 100 kg/cm2 pressure 

11.5-10.75 
10 yrs Up to 70% of total project cost 

Industrial waste 11.75 Waste to 

Energy Urban and municipal waste 10.5 up to 3 MW and 

11 from 3-6 MW 

10 yrs Up to 70% of total project cost 

Bio-fuel Ethanol production through biomass and 

bio-diesel production 

10.5 
8 Up to 70% of total project cost 

Fuel Cells Power applications/vehicle applications 10.5 8 Up to 70% of total project cost 
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Table 3.17 Capacity assessment 

Stakeholder Function/Activities Capacity Status / Problems 
Capacity 

Development Measures 

Magnitude of CD 

needs / Priority 

Legislative authorities, 

elected officials 

Set national political priorities; social, economic, and 

environmental goals; legal framework conditions. 

 The members of such bodies are not  fully aware of RE 

development and potential. 

Awareness workshops and site 

visits of MP’s to project sites are 

required.  

Very high 

Government 

macroeconomic and 

development planners 

Define development goals and macro policy; general 

economic policies; cross-cutting issues; subsidies 

and trade policy; sustainable development goals, 

and frameworks. 

Government energy 

authority or ministry 

Set sectoral goals; technology priorities; 

policymaking andstandard-setting functions; legal 

and regulatory framework, incentive systems; 

federal, state, and local level jurisdiction. 

Ministry of Non-conventional Energy Sources (MNES), Ministry 

of Power (MoP), Ministry of Coal (MoC) and State Electricity 

Board’s (SEB) are responsible for energy planning and related 

issues.  There is lack of coordination between them. 

Joint meetings and capacity 

building workshops of the officials 

of various ministries 

Very High 

Energy regulatory 

bodies 

Have monitoring and oversight functions; implement 

the regulatory framework; administer fees and 

incentives. 

Each state ERC follows different approach for tariff setting from 

RETs. Some of these ERCs are not fully familiar with nuances 

of RETs that may have a bearing on their pricing 

ERC’s need capacity building on 

various issues regarding RE 

pricing.  

high 

Market coordination 

agencies 

Dispatch entities; have operational coordination 

functions; interface with industry investors; 

information brokers. 

State nodal agencies of MNES and IREDA are major market 

coordinators and promoters of RE at state level. These 

agencies are aware of RE technologies. 

Further strengthening of technical 

capacity is required. 

medium 

Non-energy 

governmental 

authorities/ministries 

Sector policies; cross-cutting issues; inter-relation 

with energy policies; public sector energy 

consumers; require energy inputs for social services 

provision. 

MoEF, MoI, MoA, MoUD are some of the non-energy 

governmental ministries which are also involved in RE 

promotion and development though indirectly. 

  

Energy supply industry Private companies and public utilities; manage 

energy supply, electricity generation; fuels 

management and transport; finance some R&D. 

Various industrial organizations such as wind energy 

developer’s association, solar energy industries association etc  
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Stakeholder Function/Activities Capacity Status / Problems 
Capacity 

Development Measures 

Magnitude of CD 

needs / Priority 

Entrepreneurs and 

productive industry 

Business development; economic value added; 

employment generation; private sector energy 

consumers. 

Energy equipment and 

end-use equipment 

manufacturers 

Supply equipment for the energy industry and other 

industries, including vehicles and appliances; impact 

energy end-use efficiency; adapt/disseminate 

technology; finance some R&D. 

In many cases though the products are mature, their 

proliferation is constrained by the physical limitation of the 

manufacturer in handling large volumes of business. Good 

numbers of local manufacturers are available in some parts of 

the country. Underdeveloped areas need local manufacturers 

and network of marketing /servicing agencies.  There is a need 

to encourage and develop new manufacturers and 

entrepreneurs for better realisation of the market. 

Education and training of 

entrepreneurs and development 

of industries in rural areas.  

High 

Energy equipment O&M 

services 

Provide O&M. Feedback on performance and 

feasibility 

As such there is no specific organisation which is devoted for 

O&M services. Mostly it is the part of equipment supplier. The 

Energy Supply Companies (ESCOs) need to be motivated to 

enter into renewable energy supply markets. 

Capacity building of ESCOs High 

Credit institutions Financing options for large- and small-scale energy 

generation; capital provision for energy using 

enterprises; financing options for household energy 

consumers. 

IREDA, Banks, non banking financial institutes, and Rural 

Electrification Corporation (REC) etc are providing financial 

assistance to RE Projects. Some of these institutes do not have 

capability to assess the RE projects on technical viability. Few 

have reservations about technologies being used and long term 

viability of RE projects.    

Adequate training in project 

appraisal is required.  

High 

Civil society / NGOs Consumer participation and awareness; oversight 

and monitoring; environmental and social advocacy; 

equity considerations 

Few local, national and international NGO’s are working in 

promotion and implementation of RE projects.   

Capacity strengthening required low 

Users Users of renewable energy systems. Providers of 

feedback and knowledge about resources, cultural 

traits, technology performance, friendliness and 

suitability. 

Commonly used RR systems are solar water heaters, solar 

cookers in urban areas and solar PV home lighting systems, 

solar lanterns, biogas, improved cook stoves etc are commonly 

used in rural areas. These vast diversity in lifestyle and socio 

economic status and cultures / habits. High capital cost is major 

barrier for promotion of RE equipments.  

Development of low cost 

technologies and suitable micro 

credit financing schemes.  

Very high 
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Stakeholder Function/Activities Capacity Status / Problems 
Capacity 

Development Measures 

Magnitude of CD 

needs / Priority 

Energy specialists and 

consultancy firms 

Strategic advice, problem definition and analysis; 

systems development; specialist services delivery; 

options analysis; information sharing. 

Energy specialists and consultants are available in developed 

states. However, there is lack of experts in economically 

underdeveloped areas of the country. 

Training and education of experts 

in RE areas.  

medium 

Academia and research 

organizations 

R&D, knowledge generation, and sharing; formal 

and informal education; technical training; 

technology adaptation, application, and innovation. 

Various universities and institutes are working in R& D. There 

are three national level institutes Solar Energy Centre (SEC), 

Centre for Wind Energy Technologies (C-WET) and National 

Institute of Renewable Energy (NIRE) dedicated for R&D, 

standardisation and certification of RETs and products. Funding 

and comprehensive long term policy/ road map for R & D in RE 

sector is required. 

Policy development and funds 

allocation for R & D. 

high 

Media Awareness raising, advocacy; information sharing; 

journalistic inquiry, watchdog functions; monitoring, 

public transparency. 

Media need to focus on RE and its benefits   low 
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3.7 Identification of Niches with specific proposals 
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Table 3.18 Niches selection matrix 

Potential Niches 

Criteria 

N 1 (Hybrid PV-Wind) N 2 (Lime Kiln) N 3 (milk cake) N 4 (EMT) 

Representativeness     

Replicability High. It depends on the solar 

and wind resource availability 

High. As lime manufacturing is a 

highly wood energy consuming 

activity in Meghalaya 

High. Most of the rural and semi 

urban population of Rajasthan is 

dependent on livestock related 

activities 

High. Most of the rural and semi urban 

population of Rajasthan is dependent on 

livestock related activities and making a 

cooperative will increase the employment. 

Potential population benefited Rural population in Rajasthan 100% lime kiln owners of the state 100% rural population of Rajasthan in 

the business of dairy products 

100% population in the business of dairy in 40 

unelectrified villages of Rajasthan 

Complexity Medium Low Low Low 

Suitability/viability/sustainability 

Affordability 

Effectiveness 

Risk of obsolescence 

Flexibility 

Technological capability 

Suitability and urgency 

Adaptability 

Environmental impacts 

Social acceptance 

CD requirement 

Income generation 

 

Medium 

High 

Medium 

High 

Medium 

Medium 

High 

Low 

Medium 

High 

Medium 

 

High 

High 

Low 

High 

High 

High 

High 

Low 

Medium 

Medium 

High (60-70% of the total input cost of 

fuel) 

 

High 

High 

High 

High 

High 

High 

High 

Low 

High 

Medium 

High ($30/day) 

 

High 

High 

Low 

High 

High 

High 

High 

Low 

High 

Low 

High 

��

�
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Table 3.19  RETs Niche N# 1 
Category Requirement Power 

required 
Technology % covered by 

RETs 
Zones of 
application 

Target 
population 

Equipment 
demand 

Residential Lighting for 
studying 

20 watts/ 
hh/day 

Hybrid PV - Wind Turbine 
Battery Charging System 

20 hhs/100 hhs 
in a village 

All Rural Two lamps per hh 
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Table 3.20  RETs Niche N# 2 

Category Requirement Power 

required 

Technology % covered 

by RETs 

Zones of 

application 

Target 

population 

Equipment 

demand 

Productive Thermal 

energy for 

productive 

use 

710 kg 

wood/ton of 

lime 

processed 

Biomass 

gasifier 

Nil Meghalaya Rural  Approx 300 

units in rural 

areas of 

Meghalaya 
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Table 3.21  RETs Niche N# 3 
Category Requirement Power 

required 

Technology % covered 
by RETs 

Zones of 
application 

Target 
population 

Equipment 
demand 

Productive Thermal 
energy for 
productive use 

6 kg of 
biomass/ kg of 
mawa 

Biomass 
gasifier 

Nil Rajasthan Rural One system 
per household 
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Table 3.22  RETs Niche N# 4 

Category Requirement Power 

required 

Technology % covered 

by RETs 

Zones of 

application 

Target 

population 

Equipment 

demand 

Productive Milk testing  DC power PV - Rajasthan Rural 40 villages of 

Rajasthan 

3.8 Assessment of other experiences 
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Table 3.23 Status of various biomass energy programs 
S.No Program Year of starting Current status 
1. National Program on Biogas Development (NPBD) 1981 Ongoing 

(revamped in 2002) 
2. National Biogas Management Program (NBMP) 2002 Ongoing 
3. National Program on Improved stoves (NPIC) 1986 Terminated in 2002 (transferred 

to state governments) 
4. Integrated Rural Energy Program (IREP) 1985  Ongoing 
5. Rural Energy Entrepreneurship and Institutional 

Development (REEID) 
2000 

(pilot scheme)  
Ongoing 

6. Women and Renewable Energy Development (WRED) 2000 
(pilot scheme)   

Ongoing 

7. Biomass power/ cogeneration program 1992 Ongoing 
8. Biomass Resource Assessment 1997   
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S.No Program Year of starting Current status 
9. Biomass Gasifier Program 1988 Action research projects closed 

in 2002 
10. National Program on Energy Recovery from Urban & 

Industrial Wastes 
1995 Ongoing (with UNDP/GEF co-

funding) 
11. Bio fuels 2003  Ongoing 
12. Biomass briquetting 1981  Ongoing 
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Table 3.24 Assessment of previous experiences 

Experience (E) 
Criteria 

E 1 E 2 E 3 

Description    

Objectives Remote Village Electrification Programme Accelerated Rural Electrification Programme and 

Rural Electricity Supply Technology Mission 

 

R&D programmes of MNES 

 

Goals Electrification of rural villages through RETs Accelerating completion of electrification of all villages 

and households progressively by the year 2007 

through local RE sources and decentralised 

technologies including through the conventional grid.   

To develop the RE technologies for specific applications 

Results obtained 1563 remote villages and 316 remote hamlets are 

being electrified under this programme 

The Mission  was formulated in the year 2002 only Various technologies have been developed in each RE sector.� 

Some of the ongoing R&D projects include development of 

nano and microcrystalline silicon thin films and development of 

pre-paid electronic energy meters for village mini-grids 

Population target Population of 24,500 remote village of India 1,00,000 unelectrified villages (AREP) Urban and rural population 

Weak points Lack of awareness and project assessment  Lack of sufficient R & D funds 

Capacity status 

assessment of the 

project stakeholders 

High for most of RETs. Low for prospective project developers High 

Zones Nation wide Nation wide Nation wide 

Representativeness    

Replicability High as all remote villages can be electrified through 

RETs only 

High as all household have to be electrified by 2007  Each R&D project is expected to go to atleast one pilot 

demonstration in the field 

Potential population 

benefited 
 100% un-electrified population  

Suitability/Viability/Sustainability    

Affordability Low. Government subsidy and finances available Low. Government subsidy and finances available Medium. Government financial support is available 
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Experience (E) 
Criteria 

E 1 E 2 E 3 

Effectiveness High High High and pilot demonstrations builds the confidence in the 

technology 

Risk of obsolescence Low Low Medium 

Flexibility Medium as available resources have to be used for 

electricity generation 

Medium as available resources have to be used for 

electricity generation 

High 

Technological capability High High High 

Suitability and urgency High High High to keep updated with the users requirement and 

technology 

Resilience    

Adaptability High High High as the product is designed keeping users requirements  

Environmental impacts Nil Nil Nil 

Social acceptance High High Some times it is difficult to convince the user due to 

conventional perceptions and habits 

CD requirements High High High 

Income generation High as electrification opens new and innovative job 

opportunities 

High as electrification opens new and innovative job 

opportunities 

High 
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CHAPTER 4 Policy outlines 
 
�

4.1 Objectives and policy outlines 
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Table 4.1 Priority problems and associated objectives 

Problem definition Objective 

Individual policies and programmes for each renewable 

technology, with different set of agenda, targets and priorities 

often lead to competition within the sector and restrict 

mechanisms for harnessing the complete RE potential 

A national policy for assessment, exploration and 

utilisation of renewable energy has been able to 

facilitate the use of most viable renewable option for a 

chosen project leading to a scenario where a 

substantial share of energy demand is met through 

renewable sources 

The subsidies/incentives granted for promotion of RE 

technologies are unable to increase the competitiveness of 

renewable markets 

Public-private partnerships have found RE to be 

technically and financially attractive business 

proposition and are able to work effectively 

Current RET implementation mechanisms are not making an 

impact on poverty reduction because they do not incorporate 

livelihood and income generating activities at local level 

Energisation of villages based on RET projects has 

created enormous job opportunities for livelihood and 

improved quality of living standard of rural population  

The sustainability of RET projects could not be proved due to 

insufficient resource in terms of technical manpower, 

institutions and governance issues 

Capacity building of all levels has resulted in a viable 

and competitive environment for promotion and 

success of RETs  
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Table 4.2 Swot analysis and policy outline for objective 1 

Weakness Strengths  
Objective 
A national policy for assessment, exploration and utilization of 

renewable energy has been able to facilitate the use of most 

viable renewable option for a chosen project leading to a 

scenario where a substantial share of energy demand is met 

through renewable sources 

Internal 
factors On account of limited annual budget for the RE sector, higher 

allocation to one technology results in lower allocation to some 

other 

All RE sectors fall under one 

ministry thereby giving them a 

common vision  (Ministry of Non-

conventional Energy Sources) 

Different sectors already have 

specific budgetary support 

External factors     

Threats Integration of RE sector with other energy 

and developmental sectors may not take 

place, and in an overall national energy 

planning exercise, RETs may be referred to 

in passing only 

  Assessing long-term goals of 

concerned ministries and 

departments and integrating them 

in developing an overall vision 

and target for the development of 

RE sector 

 

Electrification of all un-electrified households 

by  the year 2007 as per National Electricity 

Policy (NEP) 2005 

   Similar investments and 

efforts in R&D of all RETs in 

order to bring them at an 

equal level of maturity 

Opportunities 

The goal of 6.5% GDP growth, necessitating 

diverse sources to meet increasing energy 

demands 

 Assessment and capacity building of all important stakeholders to 

facilitate formulation as well as implementation of an integrated 

RE policy 

  



59 Policy outlines  
 
 

 
T E R I  Report No. 2003RT70 
 

Table 4.3 Swot analysis and policy outline for objective 2 

Weakness   Strengths Objective 
Public-private partnerships have found RE to be 

technically and financially attractive business 

proposition and are able to work effectively 

Internal 
factors Fiscal and 

financial 

incentives are 

not linked to 

performance 

resulting in 

sub-standard 

performance 

Under-developed 

infrastructure and other 

delivery services, 

especially in rural areas 

hamper the 

effectiveness of RE 

businesses 

There is no attempt at 

reducing the costs of RE 

systems, particularly the 

decentralised ones, as 

long as they are 

subsidised 

There exists a large 

portfolio of RE based 

systems/devices for a 

variety of applications 

A well 

developed 

manufacturing 

base exists 

 

Some sort of 

policy framework 

is already in place 

Subsidies 

facilitate users to 

buy RE systems 

providing an 

incentive for 

market growth 

External factors         

Threats In an open and reformed 

electricity market, 

despatchability may be a 

deciding factor for 

supporting or 

discouraging the RE 

electricity 

 

 Introducing 

performance 

based 

subsidies 

 Indigenisation of RE 

technologies keeping 

social acceptance as 

critical instrument 

    

 Externalities of the 

conventional fuels are not 

considered, making their 

prices artificially low 

thereby offering a tough 

competition to RETs 

      Reflecting actual 

price of fossil 

fuels in market to 

make RE more 

economically 

competitive 

 

Opportunities Mandatory share of RE 

as enshrined in the 

Electricity Act 2003 

  Introducing generation 

linked tax credits 
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Weakness   Strengths Objective 
Public-private partnerships have found RE to be 

technically and financially attractive business 

proposition and are able to work effectively 

Internal 
factors Fiscal and 

financial 

incentives are 

not linked to 

performance 

resulting in 

sub-standard 

performance 

Under-developed 

infrastructure and other 

delivery services, 

especially in rural areas 

hamper the 

effectiveness of RE 

businesses 

There is no attempt at 

reducing the costs of RE 

systems, particularly the 

decentralised ones, as 

long as they are 

subsidised 

There exists a large 

portfolio of RE based 

systems/devices for a 

variety of applications 

A well 

developed 

manufacturing 

base exists 

 

Some sort of 

policy framework 

is already in place 

Subsidies 

facilitate users to 

buy RE systems 

providing an 

incentive for 

market growth 

 Volatilities in the 

international oil prices 

     Continued 

R&D for 

technology 

maturation 

  

 Easy financing and 

incentives for the private 

companies for rural 

electrification, as per 

NEP 2005. 
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Table 4.4 Swot analysis and policy outline for objective 3 

Weakness Strengths Objective 
Energisation of villages based on RET projects has 

created enormous job opportunities for livelihood and 

improved quality of living standard of rural population 

Internal 
factors Lack of involvement of 

the local community in 

the project design leads 

to their failure 

Insufficient revenue 

inflows to take care of 

O&M expenditure affect 

the sustainability of the 

project 

Lack of emphasis on 

product 

development, 

standardisation and 

quality assurance 

lead to unreliable 

products and 

services, reducing 

their acceptance by 

the community 

Capacity of 

RETs to 

contribute to 

livelihood 

generation is 

proven 

Upcoming Village 

Energy Security 

Programme of 

MNES targets 

livelihoods  

 

Availability of 

RE resources at 

the local level is 

in abundance 

External factors        

Threats Lack of basic infrastructure in 

many  rural areas, especially in 

the remote villages, making RE 

services low priority as 

compared to other basic 

amenities 

 

 Linkage of RE service 

with poverty alleviation 

   Availability of 

upgraded 

technologies to 

local craft/ 

industries 

 

 Lack of synergy between 

different ministries and 

government departments may 

lead to overlaps in their 

schemes or underutilisation of 

their respective resources 

 

  Linking rural 

development schemes 

with RET implementation 

programmes 

 Capacity 

building of the 

local people 

and NGOs 

Participation of 

local population in 

execution of RE 

projects 
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Weakness Strengths Objective 
Energisation of villages based on RET projects has 

created enormous job opportunities for livelihood and 

improved quality of living standard of rural population 

Internal 
factors Lack of involvement of 

the local community in 

the project design leads 

to their failure 

Insufficient revenue 

inflows to take care of 

O&M expenditure affect 

the sustainability of the 

project 

Lack of emphasis on 

product 

development, 

standardisation and 

quality assurance 

lead to unreliable 

products and 

services, reducing 

their acceptance by 

the community 

Capacity of 

RETs to 

contribute to 

livelihood 

generation is 

proven 

Upcoming Village 

Energy Security 

Programme of 

MNES targets 

livelihoods  

 

Availability of 

RE resources at 

the local level is 

in abundance 

Opportunities National priority to rural 

electrification and its rural 

employment guarantee 

programmes 

 

   Awareness creation 

about the possible 

opportunities of 

livelihood generation 

activities associated 

to electricity 

  Creation of 

market supply 

network for local 

craft/ industries 

�
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Table 4.5 Swot analysis and policy outline for objective 4 

Weakness Strengths Objective 
Capacity building of all levels has resulted in a viable 
and competitive environment for promotion and success 
of RETs  
 

Internal 
factors Issues like capacity 

building at various levels 
and infrastructure 
development do not get 
the due priority 
 
 

There is a lack of coordination and 
interaction among different 
institutions/agencies working in 
this field 
 

Success stories 
and case 
studies for 
awareness 
creation 

A certain setup to 
propagate RETs 
does exist at both, 
central as well as 
at state levels 

The gaps in the existing 

technical and institutional 

capabilities have been identified 
 

External factors       
Threats In-operational RET projects may 

be cited as examples of 
inappropriate and impractical 
technological solutions 

 Create a database and 
atlas of RE resources 
that can be accessed by 
all stakeholders to plan, 
prepare and implement 
an RE project 

To understand the wide range of 
issues related to efficient use of 
RETs 

   
 

In many situations and locations, 
RETs could be the only option 

 Empower a range of 
decision makers, starting 
from user groups at 
village level (women self 
help groups, Panchayats 
etc) to planning and 
program implementation 
bodies at district and 
state levels 

 Training of 
trainers (ToT) 
and others, 
using 
prepared/Comp
iled training 
material and 
modules 

Create market-
facilitation and 
enterprise- 
development 
organisations for 
RE 

 Opportunities 

Many international agencies are 
getting to realise the importance 
of these aspects 

     Promote joint R&D by industry 
and academic/ research 
institutions and technology 
ventures 
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4.2 Stakeholders reaction 
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Table 4.6 Stakeholder reaction for objective 1 

Specific objective A national policy for assessment, exploration and utilisation of renewable energy has been able to 

facilitate the use of most viable renewable option for a chosen project leading to a scenario where a 

substantial share of energy demand is met through renewable sources 

Strategic outlines 
 

 
Stakeholders 

Assessing long-term goals of 

concerned ministries and 

departments and integrating them in 

developing an overall vision and 

target for the development of RE 

sector   

 

Similar investments and efforts in 

R&D of all RETs  in order to bring 

them at an equal level of maturity 

Assessment and capacity 

building of all important 

stakeholders to facilitate 

formulation as well as 

implementation of an 

integrated RE policy 

1. Energy Ministry S S A 

2. Regulatory Agency S  A 

3. Environment  Ministry S S A 

4. Political parties I  I 

5. Local Government I S A 

6. Rural organizations A  A 

7. Indigenous organizations A S A 

8. Industrial enterprises CS  I 

9. Investors CS A A 

10. Multilateral banking I A  

11. Commercial banking I A  

12. Cooperation Agencies I   

13. Project developers CS A S 

14. Power Utilities CS A  

15. Oil companies I A  

16. Professional associations I S S 

17. Transmission companies I  A 

18. Distribution companies A  A 

19. Environmental NGOs A  S 

20. Potential users I I S 

21. R&D institutions A A S 

�(�����!���:�1�(���������������!!���:��(��	�����:�B(��!!����:��(���!!�����
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Table 4.7 Stakeholder reaction for objective 2 

Specific objective Public-private partnerships have found RE to be technically and financially attractive business proposition and are able to work effectively 

Strategic outlines 
 

Stakeholders 

Reflecting actual price of fossil fuels in market 
to make RE more economically competitive 

Introducing performance 
based subsidies 

Introducing 
generation linked 
tax credits 

Indigenisation of RE technologies keeping social 
acceptance as critical instrument 

Continued R&D for technology 
maturation 

1. Energy Ministry S S S S S 
2. Economy Ministry S S S S A 
3. Regulatory Agency  S S S  
4. Environment Ministry CS S S S CS 
5. Political parties O    A 
6. Local Government I A A S A 
7. Rural organizations O   S A 
8. Indigenous organizations    S  
9. Industrial enterprises      
10. Investors  A A A  
11. Multilateral banking  A A   
12. Commercial banking  A A   
13. Cooperation Agencies      
14. Project developers S A A A  
15. Power Utilities      
16. Oil companies O     
17. Professional associations I A A A  
18. Transmission companies I    I 
19. Distribution companies I    I 
20. Environmental NGOs O A A A  
21. Potential users O A A A I 
22. R&D institutions CS A A A A 

�(�����!���:�1�(���������������!!���:��(��	�����:�B(��!!����:��(���!!�����



66 RETs theme 
 

  
 T E R I  Report No. 2003RT70 
 

Table 4.8 Stakeholder reaction for objective 3 

Specific objective Energisation of villages based on RET projects has created enormous job opportunities for livelihood and improved quality of living standard of rural population 

Strategic outlines 
 

Stakeholders 

Linking rural development 
schemes with RET 
implementation programmes 

Capacity building of 
the local people and 
NGOs 

Participation of local 
population in execution 
of RE projects 

Availability of upgraded 
technologies to local 
craft/ industries 

Creation of market supply network 
for local craft/ industries 

Awareness creation about the possible 
opportunities of livelihood generation 
activities associated to electricity 

1. Energy Ministry A S S S A S 
2. Economy Ministry       
3. Regulatory Agency  A    A 
4. Environment Ministry A S    A 
5. Political parties    S A A 
6. Local Government CS   CS CS CS 
7. Rural organizations CS A    A 
8. Industrial enterprises    S   
9. Investors A     A 
10. Multilateral banking  S     
11. Commercial banking       
12. Cooperation Agencies  A CS    
13. Project developers   CS A  S 
14. Power Utilities   CS    
15. Oil companies       
16. Professional associations CS      
17. Transmission companies CS      
18. Distribution companies CS      
19. Climate Change Office       
20. Environmental NGOs A   A  S 
21. Potential users A CS CS A A A 
22. R&D institutions A A A A   

A: accepted, CS: conditioned support, I: ignored, O: opposed, S: support 
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Table 4.9 Stakeholder reaction for objective 4 

Specific objective Capacity building of all levels has resulted in a viable and competitive environment for promotion and success of RETs 

Strategic outlines 
 

 
 
 
Stakeholders 

Empower a range of decision makers, starting 

from user groups at village level to planning 

and program implementation bodies at district 

and state levels to understand the wide range 

of issues related to efficient use of RETs.  

Training of trainers (ToT) 

and others, using 

prepared/Compiled training 

material and modules 

 

Create a database and atlas of 

RE resources that can be 

accessed by all stakeholders to 

plan, prepare and implement an 

RE project 

 

Create market-facilitation 

and enterprise- 

development 

organisations for RE 

Promote joint R&D by industry 

and academic/ research 

institutions and technology 

ventures 

1. Energy Ministry S S S A S 

2. Economy Ministry A  S   

3. Regulatory Agency   S   

4. Environment Ministry S A S   

5. Political parties A   A  

6. Local Government A CS S  CS 

7. Rural organizations A A  A  

8. Indigenous organizations A   S  

9. Industrial enterprises CS     

10. Investors A A    

11. Project developers A  A S I 

12. Professional associations CS     

13. Climate Change Office S     

14. Environmental NGOs  A  S A 

15. Potential users CS     

16. R&D organizations A S S  A 

�(�����!���:�1�(���������������!!���:��(��	�����:�B(��!!����:��(���!!�����
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CHAPTER 5 RETs in Nepal 
 

�

5.1. Characterisation of population and zones 
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Table 5.1 Low income Population 

electrified poor households  624910  

Unelectrified poor households 961384 
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5.2. Needs and energy requirements 
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5.3. Assessment of renewable resources  
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Table 5.2  Stages of Development of RETs 
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Table 5.3 Suitability of Different RETs by Topographical Region  
Topographical Region   

RETs  
Terai  Hill Mountain 
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5.5. Assessment of capacities1  
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CHAPTER 6 Key findings and recommendation with suggestions 
for future actions 
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Appendix-3 

Table-1 Per 1000 distribution of households by MPCE class, and average MPCE 
separately for each primary source of energy used for lighting 

�

Primary source of energy used for lighting No. of HHs 
MPCE Class 

Kerosene 
Other 

oil Gas Candle Electricity Others 
No lighting 

arrangement All 
Estimated 

(00) Sample 
1 2 3 4 5 6 7 8 9 10 11 

Rajasthan rural           
0-225 13 106 - - 2 - 0 8 530 29 
225-255 17 22 - - 3 - 5 10 622 34 
255-300 60 93 - - 16 - 64 38 2444 107 
300-340 61 53 - - 39 - 32 49 3146 142 
340-380 77 108 - - 43 - 70 61 3896 194 
380-420 95 66 - - 72 - 50 83 5281 252 
420-470 128 1 - - 104 - 76 115 7305 333 
470-525 121 160 - - 125 - 68 123 7833 368 
525-615 155 244 - - 155 - 206 156 9912 498 
615-775 159 126 - - 218 - 110 187 11900 601 
775-950 63 21 - - 104 - 222 84 5369 322 
950-more 51 0 - - 119 - 96 85 5418 349 
not recorded 0 0 - - 0 - 0 0 0 0 
all classes 1000 1000 - - 1000 - 1000 1000 63656 3229 
av.MPCE(Rs) 500 408 - - 595 - 580 549 X X 
Estd.No.of hhs 
(00) 31279 392 - - 31230 - 505 63656 X X 
No.of sample 
hhs. 1501 24 - - 1667 - 26 3229 X X 
                      

 

Table 2 Per 1000 distribution of households by MPCE class, and average MPCE 
separately for each primary source of energy used for lighting 

 
Primary source of energy used for lighting No. of HHs 

MPCE Class 
Kerosene Other oil Gas Candle Electricity Others 

No lighting 
arrangement All Estimated (00) Sample 

1 2 3 4 5 6 7 8 9 10 11 
Rajasthan Urban           
0-300 35 - - - 10 - - 12 236 30 
300-350 78 - - - 23 - - 27 543 47 
350-425 142 - - - 54 - - 61 1227 132 
425-500 225 - - - 89 - - 100 2000 175 
500-575 134 - - - 105 - - 108 2173 210 
575-665 155 - - - 125 - - 127 2551 225 
665-775 90 - - - 102 - - 101 2036 224 
775-915 73 - - - 120 - - 116 2330 226 
915-1120 38 - - - 123 - - 116 2330 227 
1120-1500 18 - - - 113 - - 105 2112 210 
1500-1925 13 - - - 79 - - 74 1479 153 
1925-more 0 - - - 58 - - 53 1063 126 
Not recorded 0 - - - 0 - - 0 0 0 
All classes 1000 - - - 1000 - - 1000 20080 1985 
Av.MPCE(Rs.) 521 - - - 818 - - 796 X X 
Estd.no.of his (00) 1610 - - - 18369 - - 20080 X X 
No.of sample hhs 130 - - - 1844 - - 1985 X X 
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Table-3 Per 1000 distribution of households by MPCE class, and average MPCE 
separately for each primary source of energy used for lighting 

Primary source of energy used for lighting No. of HHs 
MPCE Class 

Kerosene 
Other 

oil Gas Candle Electricity Others 
No lighting 

arrangement All 
Estimated 

(00) Sample 
1 2 3 4 5 6 7 8 9 10 11 

Meghalaya 
Rural           
0-225 0 - - - 0 - - 0 0 1 
225-255 0 - - - 0 - - 0 0 0 
255-300 9 - - - 1 - - 5 15 4 
300-340 28 - - - 10 - - 19 55 21 
340-380 53 - - - 32 - - 43 122 45 
380-420 91 - - - 44 - - 68 195 69 
420-470 148 - - - 90 - - 120 345 117 
470-525 154 - - - 156 - - 158 456 151 
525-615 268 - - - 222 - - 245 706 209 
615-775 151 - - - 291 - - 219 630 202 
775-950 65 - - - 63 - - 64 184 54 
950-more 34 - - - 90 - - 60 174 59 
notrecorded 0 - - - 0 - - 0 0 0 
all classes 1000 - - - 1000 - - 1000 2881 932 
av.MPCE(Rs.) 524 - - - 1371 - - 563 x x 
estd.no.of 
hhs(00) 1493 - - - 1371 - - 2881 x x 
no.of sample 
hhs 506 - - - 422 - - 932 x x 

�
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Table 4 Per 1000 distribution of households by MPCE class, and average MPCE 
separately for each primary source of energy used for lighting 

Primary source of energy used for lighting No. of HHs 
MPCE Class 

Kerosene 
Other 

oil Gas Candle Electricity Others 
No lighting 

arrangement All 
Estimated 

(00) Sample 
1 2 3 4 5 6 7 8 9 10 11 

Meghalaya 
Urban           
0-300 - - - - 0 - - 0 0 0 
300-350 - - - - 0 - - 0 0 0 
350-425 - - - - 0 - - 4 3 1 
425-500 - - - - 6 - - 11 8 5 
500-575 - - - - 38 - - 44 31 16 
575-665 - - - - 69 - - 64 46 23 
665-775 - - - - 166 - - 158 114 49 
775-915 - - - - 269 - - 248 179 67 
915-1120 - - - - 144 - - 138 99 66 
1120-1500 - - - - 181 - - 168 122 93 
1500-1925 - - - - 90 - - 85 61 41 
1925-more - - - - 37 - - 82 59 23 
Not recorded - - - - 0 - - 0 0 0 
All classes - - - - 1000 - - 1000 722 384 
Av.MPCE(Rs.) - - - - 697 - - 972 x x 
Estd.no.of his 
(00) - - - - 660 - - 722 x x 
No.of sample 
hhs - - - - 359 - - 384 x x 

 



 

  

Table 5  Distribution of households by source of lighting in Rajasthan 

Source of lighting Total Rural Urban 

Electricity  5,109,018 3,150,556 1,958,462 

Kerosene 4,122,172 3,912,541 209,631 

Solar energy  31,584 29,112 2,472 

Other oil 19,443 17,179 2,264 

Any other 12,720 8,780 3,940 

No Lighting 47,357 38,535 8,822 

Total number of 

households 

9,342,294 7,156,703 2,185,591 

 

Table 6  Distribution of households by source of lighting in Meghalaya 

Source of lighting Total Rural Urban 

Electricity  179,597 99,762 79,835 

Kerosene 234,716 224,878 9,838 

Solar energy  1,114 968 146 

Other oil 991 794 197 

Any other 914 777 137 

No Lighting 2,914 2,499 415 

Total number of 

households  

420,246 329,678 90,568 

 



 

 

Appendix-4 
 

 

Table 7  Land holding in Rajasthan by size 

Type of land holding 
 

# of holdings in 

lakhs 

% of total Area (in lakh 

hectares) 

% of the total 

Marginal holding (up to 1 ha) 16.11 30.1 7.80 3.7 

Small holding (1-2 ha) 10.85 20.2 15.66 7.4 

Small-medium holding (2-4 ha) 11.17 22.8 31.85 15.0 

Medium holding (4-10 ha) 10.64 19.8 66.17 31.1 

Large holdings (more than 10 ha) 4.87 9.1 91.02 42.8 

Source: Government of Rajasthan (1996), “Agriculture Census of Rajasthan 1995-96”. Directorate of Agriculture. Jaipur 



 

  

Appendix-5 
 

Table 8   Distribution of households by type of fuel used for cooking in Rajasthan 

Type of fuel used for 

cooking 

Total Rural Urban 

Total 9,342,294 7156703 2185591 

Firewood 6,121,671 5499961 621710 

Crop residue 969,981 916330 53651 

Cowdung cake 383,830 339682 44148 

Coal, Lignite, Charcoal 9,123 2939 6184 

Kerosene 370,389 85715 284674 

LPG 1,437,023 282926 154097 

Electricity 7,280 5958 1322 

Biogas 19,025 10134 8891 

Any other  5,778 3690 2088 

 

Table 9 Distribution of households by type of fuel used for cooking in Meghalaya 

Type of fuel used for 

cooking 

Total Rural Urban 

Total 420246 329678 90568 

Firewood 338600 310373 28227 

Crop residue 5482 4623 859 

Cowdung cake 254 148 106 

Coal, Lignite, Charcoal 11309 2067 9242 

Kerosene 23114 4194 18920 

LPG 32520 3551 28969 

Electricity 6211 2754 3457 

Biogas 570 392 178 

Any other  501 253 248 
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