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 I 

Abstract 

The availability of abundant renewable resources, lack of fossil fuels and 
difficult geographical terrain for grid line extensions contribute to the 
advantages of renewable based decentralized rural electrification in Ne-
pal. Solar home system (SHS) and micro-hydro are the most commonly 
adopted off-grid renewable energy technologies in the country. This dis-
sertation examines the market of renewable energy based rural electrifi-
cation within prevailing policy and programmes framework. The study 
verifies whether the market has been able to serve the poor in Nepal. It 
also captures the perception of various stakeholders (e.g. private sup-
ply/installation companies, NGOs, financial institutions and the donor‘s 
programme) regarding the business, financing issues and the role of gov-
ernment policy on the market development. In addition, the study dis-
cusses and analyses renewable based rural electrification supply models, 
the economics behind rural electrification, market drivers and market 
distribution in the rural areas of Nepal.  

The financial mix in the off-grid rural electrification is generally charac-
terized by subsidy, equity and credit. The study shows that awareness 
about renewable energy technologies and willingness to pay for electricity 
access has increased considerably. However, there is a huge financial gap 
between the cost of electrification and affordability among the poor. The 
distribution analysis shows there is significant increment in the extensive 
growth but decrease in the intensive growth rate of rural electrification 
thus indicating market expansion with uneven penetration among the ru-
ral people. Solar PV technology is still not in the reach of the economic 
poor. Access to credit and cumbersome subsidy delivery mechanisms 
have been perceived as the major factors affecting the expansion of rural 
electrification by the stakeholders, requiring innovation in the credit and 
subsidy delivery system so that a larger rural population can be given ac-
cess to electrification.  

Keywords: Renewable energy, rural electrification, off-grid, financing, 
subsidy, credit, equity, market, extensive growth, intensive growth 
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Sammanfattning 

Nepals rikedom på förnybara energikällor, brist på inhemsk fossil energi 
samt otillgängliga terräng för utbyggnad av elnäten är bidragande fak-
torer till att satsa på decentraliserad energiproduktion för landsbygdse-
lektrifiering. Solenergiproduktion för hemmabruk (Solar Home System - 
SHS) och mikrovattenkraft är de vanligast använda förnybara teknologi-
erna för decentraliserad energiproduktion i landet. Den här studien un-
dersöker marknaden och de institutionella ramverken som främjar för-
nybar energi och landsbygdselektrifiering i Nepal. Den syftar till att veri-
fiera huruvida marknaden har utvecklats de senaste åren och om utveckl-
ingen har gagnat den fattiga befolkningen. Studien fångar olika intressen-
ters uppfattningar om frågor kring affärs och finansieringsmodeller samt 
rollen av statlig policy för marknadens utveckling (exempel på intressen-
ter är privata företag inom energiproduktion och installation samt in-
tresse, finans och välgörenhetsorganisationer). Studien analyserar även 
modeller för förnybar energitillförsel, de ekonomiska aspekterna av 
landsbygdselektrifiering, samt marknadens drivkrafter och spridning på 
Nepals landsbygd. 

Finansiering av decentraliserad elektrifiering består av bidrag, eget kapital 
och lån. Studien visar att medvetenheten kring förnybara energiprodukt-
ionsteknologier och intresset för att betala för tillgång till elektricitet har 
ökat betydligt. Det finns dock en stor finansieringsklyfta mellan kostna-
den för elektrifiering och de fattigas betalningsförmåga. En spridningsa-
nalys visar en signifikant ökning i elektrifieringstakten i tidigare oelektri-
fierade områden, men en minskning av anslutningstakten i redan elektri-
fierade områden. Alltså är trenden att marknaden expanderar, men med 
ojämn penetration bland landsbygdsbefolkningen. Solcellsteknologi är 
fortfarande inte ekonomiskt försvarbart för den fattigaste landsbygdsbe-
folkningen. Den begränsade tillgången till lån och ett komplicerat bi-
dragssystem uppfattas av intressenterna som de huvudfaktorer som på-
verkar landsbygdselektrifieringen. En ökad elektrifieringstakt fordrar ett 
omstrukturerat bidrags och lånesystem för att kunna nå en större del av 
landsbygdsbefolkningen. 
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1 Introduction –  Basic 
concepts 

 

1 . 1  B a c k g r o u n d  

Electricity has become an indispensable commodity for the development 
of any society, as well as a symbol of civilization. Electricity is instrumen-
tal in productive and economic activities, and for the overall health and 
well-being of communities (Chaurey and Kandpal, 2010a). “We will make 
electricity so cheap that only the rich will burn candles.” - this visionary statement 
by popular scientist Thomas Edison was given more than a century ago 
and has perhaps even become true for affluent countries. Yet 1.44 billion 
of the world‘s population lack electricity, out of which 85% live in the 
rural areas of developing countries (IEA, 2010). There is a clear correla-
tion between poverty and access to electricity (Chaurey et al., 2004; 
Ketlogetswe et al., 2007; Kanagawa and Mogawa, 2008; Dijk and Clancy, 
2010). Access to electricity is important for rural development and the 
improvement of overall conditions in the rural community including 
health, environment and housing.  

Rural electrification is the process of providing access to electrical power 
in the rural community. Based on the recognition that access to electrici-
ty favours sustained economic growth in rural areas, rural electrification 
is now among the priorities in government plans and development poli-
cies. A number of donors also support electricity programmes in devel-
oping countries (Ilskog and Kjellström, 2008).  At the same time, grow-
ing awareness of the availability of affordable technologies, as well as of 
the environmental and health benefits that electrification can bring to the 
village, have contributed to increasing demand for rural electrification in 
recent decades. Rural electrification is, therefore, emerging as a multi-
billion dollar virgin market associated with high risks and a direct correla-
tion between multinational companies and local barefoot traders (Gölz, 
2005).   

Renewable technologies play an important role in meeting the challenges 
of electrification with low environmental impacts.  However, renewable 
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energy technologies may have comparatively high up-front costs which 
add to the challenge of rural electrification, despite the recognized multi-
ple benefits. Therefore, financing in rural energy has always been a chal-
lenge and a central issue in the development of the renewable energy 
market (Waddle and Perlack, 1992; Martinot and Reiche, 2000; Haanyika, 
2006).  In the process of evaluating the market for renewable energy in 
rural electrification, understanding the evolution of the rural electrifica-
tion process and market, charting technological developments, and in-
vestigating the role of institutional support and regulatory frameworks 
are all crucial.  

Regulatory frameworks or policies created by the government may either 
encourage or hinder the development of the market, and sometimes also 
distort the market. For the successful implementation of rural electrifica-
tion, there is a need for clear policy objectives supported by effective 
strategies (Haanyika, 2008). Most large-scale rural energy programmes 
focus on providing development assistance through the supply of elec-
tricity services, but few of these programmes start with an in-depth as-
sessment of the local market conditions together with the needs of the 
people they are meant to serve (Monroy and Hernández, 2005). In any 
case, the impacts of such regulatory or policy interventions are only visi-
ble after a certain number of years of their implementation. The evalua-
tion of policies and programmes is therefore important in the process of 
understanding the inter-relationship between markets and policies, mov-
ing towards new policies and adjusting the implementation strategies.  

In the past, there was strong interest in the role of aid or subsidies in 
promoting development in rural areas. Gradually, the important role of 
business as a driver for economic growth and the alleviation of poverty 
in developing countries has been recognized (Karnani, 2007). The pri-
vate sector (technologies manufacturers, suppliers and/or installers 
which are also known as service providers) generates entrepreneurship, 
creates employment and builds wealth, which eventually benefits the lo-
cal people in multiple ways. However, business has its own specific in-
terests in the market and this has to be understood if we want to retain 
these players in the market. In addition, the intermediary and facilitating 
role of local NGOs is now equally well recognized.  

This dissertation specifically deals with the case study of Nepal. Nepal is 
a landlocked country rich in hydro-electric potential, with more than 
6000 rivers and tributaries crossing favorable landscapes around the 
country. The availability of solar energy is also high, with 300 days of 
sunshine at an average of 4.5 hours of sunshine per day (GEF-CRE, 
2008). The estimated average solar insolation is 3–4 kWh/m2/day 
(Pokharel, 2003). Nepal has no domestic fossil fuel resources and im-
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ports oil for transport and electricity generation. About 39% of the total 
population has access to electricity (Kapali et al., 2003), and 23% of the 
population has access to the electricity grid, mostly in urban areas (Gau-
tam and Karki, 2005). About 80% of the total population lives in rural 
areas.  

Both on-grid and off-grid solutions for rural electrification are promoted 
in Nepal. Nepal Electricity Authority (NEA), the national utility authori-
ty, is responsible for the on-grid rural electrification; whereas off-grid 
electrification is promoted by Alternative Energy Promotion Centre 
(AEPC), the government body formed to promote alternative energy 
(mainly renewable energy) technologies.  Off-grid electrification is fo-
cused on pico, micro and mini hydro plants, as well as solar home sys-
tems (SHS). Small diesel generator sets are also found supplying electrici-
ty in a few communities, but these are not supported by government pol-
icy. These policy conditions have contributed to the attractiveness of 
RE-based electrification in the country.  Realizing the natural advantage 
of renewables over fossil fuels, the government‘s programmes and poli-
cies for rural electrification promote only renewable energy in Nepal. 
Thus, in the context of Nepal, virtually all the drivers for rural electrifica-
tion are also the drivers for the renewable energy technology market.  

This dissertation examines the renewable energy based rural electrifica-
tion market in Nepal, under the prevailing energy policy and pro-
grammes. The research has been built up in an analytical framework, fo-
cused on the case study. It also captured the perception of the private 
supply/installation companies, NGOs and financial institutions and do-
nors programmes on the renewable energy market through a survey. The 
research provides insights into the development of the renewable energy 
based rural electrification markets in Nepal and serves as an input into 
policy evaluation, review and improvement.  

1 . 2  O b j e c t i v e  

The overall objective of this research is to analyse the market of RE-
based off-grid rural electrification evolving in Nepal, mainly from the 
private sector perspective, and to verify if the process has served the ru-
ral poor. The role of policy and programmes in the electrification pro-
cess has also been investigated. This analysis provides insights into the 
development of the renewable technology market in rural electrification 
and provides valuable inputs for policy evaluation and review. 

The specific objectives of the research are: 

 To analyze the influence of existing energy policy and pro-
grammes in the growth of the rural electrification market.  
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 To understand the market situation of renewable energy based 
rural electrification and evaluate the drivers behind its growth. 

 To analyze market opportunities and risks that are correlated 
with evolving renewable energy based rural electrification. 

1 . 3  T h e  S t a t e  o f  C u r r e n t  R e s e a r c h  

The use of renewable energy technology in electrification is rapidly grow-
ing in the developing world. The climate change agenda and the assumed 
responsibility of developing nations to provide access to clean energy 
services to deprived populations living in the rural areas have widened 
the market for renewable energy technologies. Providing electricity ac-
cess to 1.44 billion people of the world at affordable prices, and meeting 
the rapidly increasing demand for electricity in developing states in a sus-
tainable way is one of the biggest challenges of this world. Research into 
dissemination models, financing models and the review of policies and 
their implication for markets are equally as crucial as research into the 
technology itself in the effort to create a sustainable renewable energy so-
lution for rural areas.  

Various research and studies have been done on the use of renewable 
energy technologies in rural electrification. There is also abundant litera-
ture in the field of rural electrification in general. Some of it is focused 
on the market and finance for rural electrification and renewable energy. 
Waddle and Perlack (1992) have discussed some successful case studies 
for financing rural electrification. Martinot et al. (2001) reviewed the ap-
proach of World Bank funded off-grid solar PV projects implemented in 
various developing countries and identified credit risk as one of the most 
serious concerns of both financiers and dealers. Nieuwenhout et al. 
(2001), Reinmüller and Adib (2002) have discussed various market based 
energy supply models that exist in developing countries. Monroy and 
Hernández (2005) analyzed the points of view of experts on financing 
for rural electrification.  Bekker et al. (2008) have given an overview of 
policy, institutional, financing and technological developments and inno-
vations that have played a significant role in the electrification of South 
Africa. Lemaire (2009) discussed the use of fee for service as a way of 
improving affordability and electricity access in Zambia. Liming (2009) 
made a comparative analysis framework for financing renewable energy 
in rural areas of China and India. Chaurey and Kandpal (2010a) reviewed 
the scientific literature covering the barriers and challenges to the mar-
keting and dissemination of renewables, as well as institutional and fi-
nancing approaches towards decentralized rural electrification using solar 
PV. Studies have been also carried out on innovations that have helped 
to create rural markets, thus increasing electricity access among the rural 
poor in developing countries (Kumar et al., 2010; Dawar and Chatto-
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padhyay, 2002; Karnani, 2007; Seelos and Mair, 2005; Spielman et al., 
2009).   

In addition, there is also specific scientific research literature available on 
renewable energy and rural electrification in Nepal. Cromwell (1992) dis-
cussed the importance of the suitable mechanisms and institutional de-
velopment in the process of sustainable transfer of energy technology in 
rural areas. Rijal (1999) identified the compatibility of technology with 
local conditions, the active participation of the private sector in the de-
velopment of renewables and its affordability by communities as critical 
factors in the financial viability of renewable energy technology in moun-
tainous regions including Nepal. Pokharel (2003) discussed barriers to 
the promotion of alternative energy technologies in rural Nepal. Bastako-
ti (2003) stressed the productive end uses of the electricity for the im-
provement of people's welfare through livelihood diversification. Mahat 
(2004) and Zahnd and Kimber (2009) described the impacts of electrifi-
cation on the livelihood of remote villages. Yadoo and Cruickshank 
(2010) discussed the role of cooperatives in the process of rural electrifi-
cation.  

However, further insights are needed into the evolution of markets and 
the penetration of renewable energy into poor rural areas, in connection 
with policies, programmes and emerging technologies. This study casts 
new light on the formation of RE-markets in one of the least developed 
countries, Nepal. RE-based rural electrification markets are examined 
within the given policy and programmes framework. In addition, the re-
search takes into account the perceptions of various stakeholders operat-
ing within the market. The findings of the research are particularly useful 
to policy makers as they define the objectives of electrification pro-
grammes and design specific policies for that purpose, and are also of in-
terest to private sectors to better understand the interrelationship be-
tween policy and the market. In this respect, this study provides a useful 
contribution to the available literature.  

1 . 4  R e s e a r c h  q u e s t i o n s  a n d  
h y p o t h e s e s  

This research analyses the influence of policy and development pro-
grammes on the expansion of RE-markets, and whether the market is 
serving the poorer section of the population. The study focuses on the 
following empirical questions:     

1. How is the market of renewable energy based rural electrification 
evolving and what are the driving forces behind its expansion? 
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2. What is the role of different sources of finance for the rural elec-
trification process? 

3. How have national policies and diverse electrification programmes 
affected the formation and distribution of the market?  

4. Has the market been able to reach the poorest segment of the 
population? 

 
This dissertation has analysed these questions from a broad market per-
spective in developing countries, and has specifically looked for answers 
in the context of Nepal. The following hypotheses were defined based 
on the available literature, and serve to improve the analysis of the em-
pirical case of Nepal. The three hypotheses are:  

 The renewable energy based rural electrification market is mainly 
driven by economic and social drivers rather than environmental 
drivers. 

 The lack of access to easy finance is a chronic hurdle in the rural 
electrification market that needs to be overcome in order to 
guarantee the success of policy objectives. 

 Infrastructure, institutional capacity and, prevailing policies and 
programmes do have significant role in the formation and de-
velopment of RE-market. 

1 . 5  R e s e a r c h  c o n t e x t  a n d  
m e t h o d o l o g y  

Sekaran (1992) defined research as a systematically organized scientific 
investigation into a particular problem aimed at finding solutions to it. 
The understanding of theory and investigation techniques is important 
for any scientific research. Scientific research is mainly characterised by 
objectivity (the ability to perceive the thing as it is), quantification (con-
verting the qualitative aspects of the subject matter into measurable 
quantities), theoretical orientation (linking facts with ideas and fitting the 
outlines to a viable theoretical framework) and universalism (looking at 
the applicability of the result in a broader context or in other parts of the 
world) (Singh, 2002). 

The analytical framework of this research has been developed as a com-
bination of literature review and case study approaches. The limitations 
of the case study approach as a research method are known. Case studies 
provide only a limited basis for scientific generalization and may some-
times be too situation specific (Weick, 1979; Yin, 1994).  However, 
Weick (1979) argued that case studies can be a good approach and sug-
gested enhancing case study research with theoretical discussion to give 
some intellectual flavour to the research work. Case studies can better 



 7 

demonstrate the interaction between the occurrence in the actual field 
and its context.  Dubois and Gadde (2002) have suggested to systematic 
combine an abductive approach with the case research.  This is basically 
a systematic way of moving between theory and reality or observation in 
the development of an analytical framework. This research has adopted a 
similar approach. The methodological flow chart adopted is shown in 
Figure 1. 

 

 

Figure 1: Rural Electrification Market Framework. 

The case study comprises an analysis of statistical data collected from 
various organizations and the questionnaire survey carried out among 
various stakeholders in the renewable energy sector of Nepal. The survey 
has helped gather evidence of the results of energy policies in the field, as 
well as the perceptions of the stakeholders regarding the evolution of the 
RE-market. The results obtained were compared with international prac-
tice. 
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This research focuses on renewable energy based off-grid rural electrifi-
cation using pico-hydro, micro-hydro and solar photo-voltaic. To look at 
the cost trend and financial mix of micro-hydro projects, 54 projects 
were randomly sampled from the central database (MIS-database) of the 
Alternative Energy Promotion Centre (AEPC) of Nepal. The sampled 
projects were between 4 kW and 95 kW in size and represent about 42% 
of all projects implemented in the period 2001/02 to 2007/08 and sub-
ject to the subsidy policy defined in 2000. Information on project con-
struction costs, the amount of subsidy, loan and equity from community 
or private investors, the contribution of local government (District De-
velopment Committee/Village Development Committee) towards the 
project, the size of the projects, the project‘s accessibility and the num-
ber of households electrified was collected. An analysis of the financial 
mix was also carried out for the solar home system using data available 
from Rural Energy Fund of the AEPC and the Agriculture Development 
Bank. The results and discussion have been presented in Chapter 4 and 
Paper I (Mainali and Silveira, 2011).  

The relationship between electrification with HDI was also analyzed for 
all 75 districts of Nepal to understand the linkage between social welfare 
and the electricity. This research studied renewable energy based rural 
electrification market penetration and distribution in Nepal over time. 
Quantitative and qualitative data were collected from various organiza-
tions including the Community Awareness Development Centre 
(CADEC), the Alternative Energy Promotion Centre of the government 
of Nepal, the Human Development Report of UNDP-2004 and District 
Profiles-2008. 

Nepal has five development regions which are further divided into 14 
administrative zones and 75 districts. Five districts (one from every de-
velopment region of the country) were sampled for the distributional 
analysis of off-grid rural electrification. Each district, depending on its 
size and its stage of development, is further divided into various munici-
palities and village development committees (VDCs). This analysis fo-
cused on electrification at the VDC level. Data were collected on in-
stalled kW capacity and the number of households electrified by pico-
hydro, micro-hydro (1972 to 2006) and Solar PV (1991-2006) from 
Community Awareness Development Centre (CADEC) and AEPC. Fur-
thermore, the total number of households in each VDC, population 
growth rates, the average household population and other socio-
economic indexes were collected for each VDC level from various offi-
cial publications (District profiles, 2008; UNDP, 2004). Key information 
regarding the size, population and socio-economic details of the sampled 
districts is shown in Table 1.  
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Table 1: Socio economic information on the sampled districts of 
Nepal. 

District 
Number 
of VDCs 

Total Rural 
Population 
2006 

HDI 
Index  

Per 
Capita 
income 
in US$ 

Per capita  
(PPP)  
Purchase 
Power Pari-
ty (US$) 

Bajhang 46 200,971 0.331 152 825 
Bhojpur 62 205,056 0.472 184 1002 

Gorkha 65 305,676 0.454 224 1219 

Humla 26 44,820 0.367 186 1014 

Sindhupal-
chowk 

79 333,176 0.414 219 1194 

 

 (Source: District Profile, 2008; UNDP, 2004) 

The details of the analysis and discussion are presented in Chapter 4 and 
also in Paper II (Mainali and Silveira, 2010).  

The questionnaire survey was an important part of this case study. The 
survey was performed in Nepal in 2008 with key stakeholders operating 
in the renewable energy sector, i.e. private sector manufacturers, installa-
tion and supply companies for various renewable energy technologies, 
local non-governmental organizations involved in the sector, financing 
institutions and the national level off-grid rural electrification pro-
grammes. The questionnaire survey aimed to enhance the understanding 
of the renewable energy market in Nepal in questions related to the level 
of penetration and distribution of renewable energy technologies, busi-
ness volume and employment generation and the role of subsidy and 
credit in the market. The idea was to capture not only specific facts 
about the market, but also the perception of stakeholders regarding the 
market dynamics for renewable energy based rural electrification. Sepa-
rate sets of semi-structured questionnaires were designed for private 
companies, NGOs and financing institutions respectively based on issues 
identified in the literature reviewed and preliminary country studies. A 
checklist was prepared and used when interviewing the officials from the 
renewable energy based electrification programmes. The questionnaires 
were sent and collected personally or by email, post or fax. Most of the 
respondents were interviewed directly; face to face or by telephone. The 
results and analysis of the survey are presented in papers I and II. The 
response rate of the questionnaire is shown in Table 2. Discussion and 
results are also summarized in Chapter 4.  
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Table 2: Questionnaire survey among stakeholders operating within re-
newable energy for rural electrification in Nepal 

1 . 6  S t r u c t u r e  o f  t h e  T h e s i s  

The thesis has been prepared keeping a broad range of readers in mind. 
This dissertation should be useful for researchers looking into the finan-
cial and market aspects of renewable energy technologies in developing 
countries, energy policy makers and programme managers and planners. 
Moreover, this work should be useful for governments, donors, entre-
preneurs and financing institutions. This dissertation basically binds the 
two journal papers (Paper I and Paper II) and elaborates on the context 
under which the research has been carried out. Furthermore, this disser-
tation provides an overview of energy policies in Nepal and the modali-
ties used in various donors‘ programmes to promote electrification in the 
country. 

Sector Number of 
questionnaires 
distributed  

Number of  
respondents 

Remarks  

Private 
Companies 
(installation 
and supply 
companies) 

60 44 Companies surveyed have 
been pre-qualified (PQ) by 
the Government of Nepal 
to work with subsidy pro-
grammes in the RE sector. 
The private companies were 
randomly sampled (50%) 
from the PQ list.  

NGOs  20 12 NGOs surveyed are work-
ing with renewable energy 
at central and regional lev-
els. They were randomly 
sampled (40%). 

Financing 
Institutions 

22 13 Commercial, development 
bank and microfinance in-
stitutions which are work-
ing or planning to work in 
the renewable energy sector 
were sampled (12% of the 
institutions appointed by 
Nepal Rastra Bank (Central 
Bank) and Alternative En-
ergy Promotion Centre).  

National 
Programmes 

4 4 All four national off-grid 
electrification programmes 
operating in Nepal.  
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Chapter 2 defines rural electrification and provides the theoretical frame-
work needed for understanding the renewable energy market and rural 
electrification in the context of Nepal. The project costs of rural electrifi-
cation and the financial mix (subsidy, credit and private investment/ lo-
cal equity) of the projects are discussed. The discussion is enriched with 
an analysis of the optimal level of capital subsidy, and the potential con-
sequences of the level of the subsidy defined.        

Chapter 3 reviews the policies and renewable energy based off-grid rural 
electrification programmes under donors‘ support that have been im-
plemented or are in the process of implementations in Nepal. Based on 
the interaction with the sector and the available literature, institutional 
mapping has been carried out for the off-grid rural electrification sector 
in order to better understand the implementation modalities, their 
strengths and existing flaws within the approach. The donors‘ perspec-
tive on the energy policy in the implementation of various rural electrifi-
cation programmes in Nepal and their roles in the market development 
are also discussed. 

Chapter 4 presents the results and discussion of the research. The analy-
sis of the statistical data collected from various organizations and the re-
sults of the questionnaire survey that has been performed for the case 
study of Nepal are presented under this section. The analysis also looks 
at international practice. 

Chapter 5 presents the major conclusions of the research work and indi-
cate the future direction of the research work towards a PhD. 
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2 Understanding the 
rural  market 
framework  

O v e r v i e w  

In this section, the concept of rural electrification and the key elements of 
the renewable energy market are defined. The different financial sources 
for rural electrification such as energy subsidy, credit financing, private 
investment and local equity and their various types and roles in rural 
electrification are discussed. The vicious circle that hinders the develop-
ment of rural electrification is presented together with a discussion on 
the need for intervention to break this circle. This includes an analytical 
discussion on the optimal level of subsidy, which is important for the ef-
fective use of the limited funds available for electrification in Nepal, and 
system approach in the credit finance.  

2 . 1  D e f i n i n g  r u r a l  e l e c t r i f i c a t i o n  
a n d  t h e  r e n e w a b l e  e n e r g y  
m a r k e t  f r a m e w o r k   

 

(a) Rural Electrification 

Rural electrification is the process of providing access to electrical power 
to rural households and communities. However, the definition of rural 
electrification is not strict and usually varies from country to country. 
The government of Nepal considers the provision of electric light as 
electrification and, accordingly, policies to promote electrification focus 
on access to light at household level, despite of the multiple uses of elec-
tricity. Therefore, even lighting a household with a 12 Wp solar home 
system is considered as electrification.  In India, according to a definition 
introduced in 2004 by the government, the focus is on the community. A 
village is only considered electrified if the village has basic infrastructure, 
such as distribution transformers and transmission lines; if public institu-
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tions such as schools, health centres, and community centres are electri-
fied; and at least 10% of households in the community are connected. 
Isolated technologies, such as solar home systems, mainly aimed at 
providing light are considered as an interim solution until the grid option 
arrives (MOP, 2006).  In this dissertation, the definition used by the gov-
ernment of Nepal has been adopted implicitly, as the analysis of market 
penetration is based on the incentives and subsidies being provided by 
national policies. However, off-grid electrification can also bring new 
opportunities for the development of local industries and the provision 
of community services, which are essential for rural development.  

(b) Conceptual framework of renewable energy market 

The understanding of conceptual and behavioural aspects of markets is 
important in the debate on market development. Porteous (2004) has de-
fined the market as an institutional framework that exists to facilitate ex-
change, and which is basically intended to reduce the cost of transactions 
between suppliers and consumers.  Buyers and sellers are obviously core 
and necessary components of markets. Conventionally, it was believed 
that the market could function with only a buyer and a seller, but it has 
gradually been realized that for proper functioning, the market also 
needs related infrastructure and services, institutional support, and regu-
latory frameworks. The consumers or buyers create demand for products 
or services, which is fairly related to their income level. Their needs are 
met by the sellers, producers or service providers (here after referred as 
the seller).  

The infrastructure and services provide physical support to the market 
players. For example: access to transport infrastructure influences the 
formation of the market in rural areas. Some rural places in Nepal are lo-
cated at a distance of more than 7 days walk from the nearest road head. 
In these remote places, the costs of renewable energy project installa-
tions are relatively high and economically unattractive. Acknowledging 
this fact, the government of Nepal provides additional subsidies for 
transportation, apart from the subsidy delivered for the RE technology 
itself (micro-hydro and Solar PV). Nevertheless, market penetration is 
likely to be difficult in these areas as they are not very attractive to the es-
tablishment of industries. A study conducted on end uses following the 
installation of micro-hydro projects in Nepal revealed that the power 
plants located in remote locations had been running at a low plant factor 
because of low demand for productive end uses. One of the factors in-
fluencing this was the distance from transport infrastructure (ESAP-
CATN, 2006).  
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Dijk and Clancy (2010) highlighted transport as a determining factor for 
the existence of most types of rural enterprise in case studies carried out 
in Bolivia and Cambodia.  Kuyvenhoven (2004) was also of the view that 
investments in infrastructure provision (roads and communication) are 
needed to facilitate the socio-economic integration of the least favoured 
areas into the national economy. Finance is one of the service elements 
in the market structure. Institutions and regulatory frameworks also pro-
vide support to the formation of markets by making transactions more 
transparent and efficient. Buyers/users associations, manufactur-
ing/installation companies and their dealers‘ network, credit providers as 
well as designated government agencies are important institutions for 
market development. Market regulations that promote competitive mar-
kets and maintain the quality of products are needed in the rural market.  

  

Figure 2: Rural Electrification Market Framework. 

The market framework for rural electrification is represented in Figure 2, 
where services and infrastructure along with institutional support and the 
necessary regulations provide the foundations for a well-functioning 
market, while the buyers and sellers are the pillars on which market 
stands. The shape, size and role of these components may vary depend-
ing upon the type of market in question, and the stage of market devel-
opment.  

Rural markets have specific features. Joffe and Jones (2004) highlighted 3 
major areas of constraint that make the private sector reluctant to invest 
in rural businesses: (a) low demand, high service delivery cost, geograph-
ically scattered customers; (b) high risks due to the lack of proper mech-
anisms to manage risk in the sector i.e. insurance and guarantees; and (c) 
poor access to available credit and equity, needed to enhance market 
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demand. Therefore, promoting renewable energy technologies in remote 
areas where there is a low level of economic activity, low financial re-
source availability, poor access to finance and other service infrastruc-
ture, and a low level of technological know-how is a challenging task. 
ADB-DFID (2005) provided an introductory conceptual framework 
showing how markets can work better for the poor. This can be 
achieved by reshaping the market structure with maximum participation 
of the poor themselves in processes designed for their benefit, while still 
considering the behaviour of the private sector. WBCSD (2004) collected 
the views of its member companies with regards to doing business with 
the poor, and their experiences support this point.   

(c) Vicious Circle and degree of intervention in the rural electrifica-
tion market 

Figure 3 illustrates the vicious circle that hinders the development of the 
rural electrification market. Access to electricity is vital for the rural 
economy and rural development process. Without electricity, there will 
be limited growth in economic activities in rural areas. Limited market 
growth results in poor per capita income which keeps demand low. 
There is always high risk associated with investments in such areas.  In 
the context of limited demand for energy services, the unit delivery cost 
increases, making access to electricity more expensive. 

 

Figure 3: Vicious circle of rural electrification markets 

In the context of low demand, both the costs of electrification and the 
risks are higher still. There will be fewer private funds available for in-
vestments and almost no credit because of the investment risks. This 
limits electricity access, which ultimately hinders the development pro-
cess and thus, the cycle continues. To break this vicious cycle, interven-
tions are deemed necessary. However, interventions may also distort the 
market. The most neutral intervention is the removal of existing market 
barriers. Neutral interventions to enhance both supply and demand for 
electricity are, for example, awareness campaigns, improved information 
and improved institutional measures to reduce the transaction costs as-
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sociated with accessing electricity. However, this may not be enough to 
trigger supply and demand. The creation of an enabling environment, to 
promote electrification, often includes a package of measures. The provi-
sion of financial support and some form of subsidy is a widely used in-
tervention to promote rural electrification in most developing countries. 
This form of intervention has a direct impact on the costs and final pric-
es for consumers. If the subsidy scheme is not designed appropriately, 
and if it is maintained for a long period of time, not only it may result in 
high costs to the government but it may also distort the market. 

2 . 2  T h e  r o l e s  t h a t  e l e c t r i c i t y  c a n  p l a y   

The characteristics and the role of electricity in a market may vary de-
pending on the country‘s socio-economic background. Electricity mar-
kets in affluent countries are characterised by universal access to electric-
ity, both in urban and rural areas, reliable and standardized power sup-
plies, low transmission and distribution losses, well defined buyer and 
sellers, institutional structures and adequate financing (Urban et al., 
2007). However, electricity markets in developing countries are often 
characterized by poor quality of supply with a huge gap between supply 
and demand followed by blackouts, load shedding, low access to electric-
ity, high line losses, high business risk and low investment (Urban et al., 
2007; Zomers, 2001). Rural areas in developing countries are usually 
characterized by low population densities with scattered clusters usually 
inhabited by poor communities (Haanyika, 2008). Ranganathan (1993) 
defined four possible roles for electricity in the rural context, suggesting 
that  electricity can be (i) a commodity for consumption, (ii) a production 
input, (iii) a social good or basic need fulfiller and/or (iv) part of a devel-
opment infrastructure.  

Electricity can be viewed as a commodity (Nakamura et al, 2006; Berrie 
and Hoyle, 1985). Like other commodities, electricity is also for con-
sumption. According to this view, income is the most important deter-
minant for electricity demand (the higher the income, the higher the de-
mand for electricity will be). However, electricity differs from other 
commodities and even other types of energy resources as it cannot be 
stored easily and once delivered, often needs to be consumed immediate-
ly (Yi-Chong, 2005).  In addition, power transmission and distribution 
imply specific conditions, not least due to the creation of natural mo-
nopolies (Labys and Lesourd, 1988). From this commodity perspective, 
the poor rural areas may have to wait for electricity until their income is 
boosted by other rural development programmes so that they can afford 
electricity (Ranganathan, 1993). Adopting this view may exclude the poor 
from having access to electricity for a long time.       
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Electricity can also be viewed as a production input in rural areas. In this 
context, the provision and use of electricity results in productive applica-
tions including irrigation, milling of agricultural products, chilling and the 
manufacture of dairy products, etc. In such cases, the role of rural elec-
trification can be characterized as income generating rather than income 
dependent. Electrification in isolation, without any promotional or sup-
portive mechanisms, will be difficult to sustain in the long run (Bastakoti, 
2003; Peters et al., 2009). Understanding the important role of the pro-
ductive end uses of electricity in the rural economy, the government of 
Nepal sets a minimum 10% of productive end uses as one of the eligibil-
ity criteria when appraising micro-hydro projects for subsidies. However,  
a study evaluating the end uses situation in various part of the country 
has shown that the target set has not been realised in practice (ESAP-
CATN, 2006; Bastakoti, 2003). The harmonization of rural policies and 
coordination among rural development agencies is necessary for the 
productive use of power in the context of overall rural development.  

In India, a tangible progress has been made in rural electrification after 
1961, when government policy shifted to energise the agricultural pump 
sets used for irrigation in villages in order to enhance food security in the 
country. The focus of the rural electrification programme was the agri-
cultural sector and rural industry, rather than the electrification of 
households. This is the reason why the rate of village electrification was 
86.7%, whereas the household electrification rate was only 44% in 2001 
(Srivastava and Rehman, 2006). Thus, focusing on the electricity as a 
production input may help to increase rural productivity (agricultural 
productivity due to the availability of irrigation in this case) but this still 
does not guarantee the households‘ access to electricity. Addressing this 
fact, the government of India has redefined its policy on village electrifi-
cation in 2004, focusing on both household connection and end use ap-
plications (MOP, 2006).      

Thirdly, electricity can be viewed as a basic need, and access to electricity 
as a citizen‘s right. Access to electricity has been recognised as a basic 
human right in many international conventions and accords viz.: The 
Elimination of All Forms of Discrimination Against Women (CEDAW) 
under article 14(2) (h) and The International Covenant on Economic, 
Social and Cultural Rights (ICESCR) under article 11(1) (Tully, 2007). 
Rochlin (2002) is of the view that electricity does not have to be treated 
as a basic need. If entry barriers to the market are minimized, then elec-
tricity can instead be treated as a commodity. Yet this argument may still 
not apply in reality to the poor and vulnerable groups or communities in 
the rural areas of developing countries. Actually, many least developed 
countries have realized that electrification is one of the basic elements 
necessary for human development, and thus access to electricity has in-
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creasingly received the attention of governments. However, it is im-
portant to understand the hierarchy of needs. Electrification hardly 
compares with other more important basic needs such as food, water 
and shelter. In Karnali region, one of the poorest regions of Nepal, small 
solar home systems (SSHS) were distributed with a 90% subsidy back in 
2007/2008. As a result, some people sold the PV panels in order to buy 
other more basic needs, such as food and clothing. Similar cases have 
been reported in a village in Peru where the solar PV technology was dis-
tributed with a100% subsidy (Barnes and Halpern, 2001).    

Finally, electricity can be viewed as one of the components of infrastruc-
tural development. Investment in rural electrification is an investment in 
rural infrastructural for development which entails many socio-economic 
benefits. Therefore, this kind of infrastructural investment has to be 
judged by looking at its multi-dimensional and long term benefits. The 
return may not always be seen in an individual project or within one sec-
tor (Pearce and Webb, 1987). The meaning of different types of infra-
structure may differ according to the stage of development. The concept 
of infrastructure covers both economic and social infrastructure. In the 
rural context, irrigation, electricity, transportation and telecommunica-
tions serve not only as a prerequisite for economic infrastructure, but al-
so for social infrastructure in the form of education, drinking water, and 
basic health care services. Electricity, along with other economic and so-
cial infrastructure, will help to boost economic activities in the rural areas 
(Haanyika, 2008). 

Therefore, the way a nation defines rural electrification and how it envisages 
the role of electricity in rural development determines both the pace and 
the path of the rural electrification process (Chambouleyron, 1996; 
Haanyika, 2008). The government of Nepal has realised the importance 
of access to electricity in rural economic development and has prioritised 
rural electrification programmes in recent years. This has resulted in pol-
icies which try to define a model or a path for rural electrification. Yet 
the government has not clearly defined the role that electricity is ex-
pected to play and this could perhaps affect the pace of the process. 
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2 . 3  F i n a n c i a l  S o u r c e s  f o r  R u r a l  
E l e c t r i f i c a t i o n  

The consumers of rural electrification are the poor residents of remote 
rural areas. These people occupy the larger bottom section of the eco-
nomic pyramid and are economically vulnerable. Usually, people living in 
urban areas, where the grid exists, only pay for the connection charge 
and the monthly fee which depends on their electricity consumption. 
People living in rural areas often have to buy and own (either individually 
or jointly) the electrification equipment if they want to have electricity. 
Therefore, most of these people cannot afford electricity if they have to 
bear the full costs. 

 
Figure 4: Rural electrification financing ladder 

 

As illustrated in Figure 4, the financial gap between the cost of rural elec-
trification and its affordability by the rural people is very high. Therefore, 
a funding mix is often needed to cover the cost of rural electrification. 
This is generally composed of community equity or private developer in-
vestment, government subsidies and credit from a financing institution. 
Equity, subsidies and access to credit are the steps of the financing lad-
der needed to meet the upfront cost of rural electrification. Besides, the 
operational and maintenance cost, the credit portion of the funding mix 
has to be paid back with interest to the financing institution within a time 
span agreed by the users. Therefore, even after access to electricity is 
achieved, sustaining electrification projects is a crucial issue.  

2 . 3 . 1   S u b s i d y  

What constitutes a subsidy that best suits electrification for sustainable 
development? This question has no simple or straightforward answer. 
The format, size and type of subsidy will vary, depending on the specific 
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conditions of the country or region in question, its natural and financial 
resources or the geo-political scenario. There is no consensus on the def-
inition of subsidy and subsidies are always the subject of debate (Bad-
cock and Lenzen, 2010). The most commonly understood definition of 
an energy subsidy is a direct incentive provided by a government to en-
ergy producers or consumers.      

International Energy Agency (IEA, 1999) defined energy subsidies as any 
government action that concerns primarily the energy sector and that 
lowers the cost of energy production, provides fair incentive to energy 
producers or lowers the price paid by the consumers. Nepal (2001) put 
his view on energy subsidies in the context of developing countries and 
argued that an energy subsidy is a fiscal instrument used by the govern-
ment to bridge the financial gap between the cost of clean energy (tech-
nology or fuel) and its affordability by poor people. This justifies the dis-
tribution of national resources in favour of a particular region/sub re-
gion of a country or a particular section/sub-section of the population. A 
subsidy is also a tool for minimizing the gap between ―have‖ and ―have 
not‖ with respect to access to clean energy. Subsidies should improve the 
poor‘s access to technology without seriously distorting energy markets 
(Barnes and Halpern, 2001). 

Types of Energy Subsidies 

Various types and forms of energy subsidy exist in the market. Basically, 
subsidies may be of direct type through financial intervention or an indi-
rect type, through administrative intervention. Financial transfer grants 
and favoured tax treatments are two broad categories of direct interven-
tions. Trade instruments such as quotas, trade restrictions, the provision 
of energy services at low costs by direct investment in energy infrastruc-
ture, and the enforcement of various regulatory instruments favouring 
the promotion of particular energy types are the broad categories which 
fall under indirect intervention. The various types of energy subsidy 
which are common in practice and their implication to the market are 
summarised in Table 3.  
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Table 3: Overview of Energy Subsidy Types 

Types of Inter-
vention 

Description Implication in the market 

1. Direct Intervention ( Capital Subsidy) 

 
 
 
 
 
 
1.1 Financial 
Transfer Grants 

Grant for producer Keep the production cost low 
thereby increasing revenues, 
which is intended to keep 
marginal producers in business 

Grant for consumer Reduces the up-front price to 
the consumers 

Preferential loan/soft loan Reduces the cost of produc-
tion 

 
1.2 Favoured 
Tax Treatment 

Waiving or rebate on  roy-
alties, sales duties, levies 

Reduces the cost of produc-
tion 

2. Indirect Interventions (Administrative) 

2.1 Trade  
Instrument 

Quotas, trade restrictions Protects the local market or 
local producers but may in-
crease the production cost 

2.2 Government 
support on en-
ergy related ser-
vices with the 
aim to bring 
down the pro-
duction cost 

Direct investment on en-
ergy infrastructure 

Reduces the cost of produc-
tion 
 

Public research and devel-
opment 

Reduces the cost of produc-
tion 

2.3 Regulatory 
Instrument 

Creating a favourable en-
vironment using various 
regulations in the energy 
and environmental sector 
including demand guaran-
tees, environment regula-
tion, technical standards, 
licensing and certifications 

Supports one particular tech-
nology, can reduce the cost of 
production as well as the cost 
for consumer 

 

Source: (Saunders and Schneider, 2000); (Pershing and Mackenzie, 2004); 
(UNEP-IEA, 2001); (Reidy and Diesendorf, 2003)   

It makes sense to argue that any externality, such as environmental dam-
age, which is not fully accounted for, is an implied or hidden subsidy. 
Renewable energy technologies will have difficulty to compete with fos-
sil-fuel based generation until such externalities are taken into account or 
a special subsidy is provided to support renewables. However, defining 
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and quantifying such externalities is a challenging task (IEA, 1999). Hid-
den subsidies may also play a role in technological choices. In Nepal, 
subsidies are provided for diesel but this has not have a large impact on 
the generation of the electricity due to the great availability of renewable 
resources. However, if the subsidy for renewable are phased out, a con-
tinuation of the diesel subsidy could lead to the use of diesel for electrifi-
cation purposes in easy to access rural areas.  

The discussion of energy subsidies in the developed countries is usually 
more focused on environmental issues and security of supply, whereas in 
developing countries, especially in terms of the rural electrification, it is 
more related to providing access to large numbers of poor people, and 
bridging the cost gap between the upfront cost of the technology and its 
affordability. Rural electrification is now understood to be a key compo-
nent of rural development, and financial subsidies are seen as necessary 
for the success of electrification programs. If we review the historic de-
velopment of rural electrification, not many countries in the world have 
been successful in achieving significant levels of rural electrification 
without subsidies from the government at some point during the rural 
electrification process (Maddigan et al., 1984; Barnes and Halpern, 2001; 
Yadoo and Cruickshank, 2010). Subsidies seem necessary in order to ac-
celerate the electrification process although subsidies alone cannot guar-
antee successful outcomes. The success of the electrification process is 
also associated with monitoring and accountability, which can be signifi-
cant administrative challenges for governments in the developing world 
(Tomkins, 2001). Government of Nepal has direct capital subsidy on the 
off-grid rural electrification for the installation of micro-hydro power 
plants and solar home systems. Besides, the government of Nepal has al-
so exempted import duties and value added tax (VAT) on the renewable 
energy technologies, such as solar panels, hydro turbines and generator 
sets. Similar measures have been implemented in the neighbouring coun-
tries India and China (Liming, 2009). The historic development of the 
capital subsidy for off-grid rural electrification in Nepal is discussed and 
compared with other countries in paper I (Mainali and Silveira, 2011). 

Concepts on optimal level of capital subsidy 

This section will now discuss the theoretical concept for the optimal lev-
el of capital subsidy for the off-grid rural electrification. The budget for 
subsidies is usually limited in any one country and, in the case of LDCs, 
there is also strong dependency on donor agencies‘ support. Setting an 
appropriate subsidy level is very important for maximising the access rate 
and making optimal use of scarce financial resources. Subsidy rates 
which are either too low or too high can have reverse impact on the ac-
cess rate.  
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Figure 5: Subsidy supply and demand curve and optimal subsidy al-
location for off-grid electrification  

(Adapted from Mostert et al., 1999) 
 

Figure 5 shows how the subsidy level is related to the demand and sup-
ply curves for off-grid rural electrification. Capital subsidies are provided 
in order to alleviate the high upfront cost of rural electrification.  The 
demand curve ‗DC‘, represents the level of subsidy (expressed as a cer-
tain amount per Watt or a certain amount per household) needed to in-
duce an increasing number of households with access to a local mini grid 
or a solar home system in an isolated place.  

This demand curve ‗DC‘ is the function of (a) the paying capacity of the 
consumer which is also the function of their income level, (b) the exist-
ing subsidy level, (c) the quality and cost of the products, (d) marketing 
techniques and the network of suppliers or producers and (e) access to 
the credit market (Mostert et al., 1999). For a given period of time, the 
total subsidy budget allocated for electrification is usually fixed. There is 
a relationship between the level of subsidy and the number of house-
holds that can receive the subsidy, before the supply of funds is exhaust-
ed. This has been represented by supply curve ‗SC‘ in Figure 5. The 
point of intersection between demand curve ‗DC‘ and supply curve ‗SC‘ 
gives the optimal level of subsidy (S0). In principle, with other circum-
stances remaining equal, this level of subsidy allows the maximum num-
ber of households ‗H0‘ to participate in the subsidy programme and get 
access to electricity.    

If the subsidy is fixed at a higher level, say for example, S1, the number 
of households that can be supplied with the allocated subsidy budget is 
reduced to H1. However, if there is an increase in the amount of subsidy 
provided to each household, the number of households demanding elec-
trification services may rise to ‗H4‘, leading to a mismatch between the 
demand and the supply of the subsidy, and an unattended group equal to 
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H4-H1. If the level of subsidy is set at a lower level than S0, say for exam-
ple S2, then the subsidy fund can cover more households. However, at 
the same time, because the subsidy is lowered, more equity is required 
from the household, and thus the number of poor households demand-
ing the subsidy will decrease to ‗H3‘ resulting in underutilised subsidy 
funds, which would otherwise be sufficient for more households (H2-
H3). Underutilization and scarcity of subsidy are both undesirable in the 
market expansion of any technology.  

The relationship between optimum subsidy and access to electricity is 
not completely static. The curve in Figure 5 provides an analysis of the 
optimum subsidy at a particular time. Yet the level of optimum subsidy 
may change over time. For example, increments in household income, 
reductions in equipment costs because of learning rates or improved 
credit availability can shift the demand curve ‗DC‘ to the right, repre-
sented by DC1 as shown in Figure 6. Besides these factors, efforts from 
the government, donor supported programme and the private sector viz: 
awareness campaigning, identification of feasible areas for the technolo-
gies, the demonstration effect or the word to mouth effect of technology 
diffusion (Kalish and Lilien, 1983) are also likely to help shift the subsidy 
demand curve towards the right and shift the optimal subsidy level to S01, 
which allow more households (H01) to get electricity at lower subsidy 
level (S01<S0). Thus, during the introductory phase of the technology, the 
subsidy may need to be high, but it should decline over the time and 
should be phase-out in a long run (Kalish and Lilien, 1983).  

In the same manner, government and/or donor may increase the total 
budget for subsidies giving this sector a higher priority, then  this will 
shift the subsidy supply curve ‗SC‘ towards the right represented by SC1. 
Obviously, increment in the electrification rate of households can be 
achieved through increase in the optimum subsidy level along with in-
crease in the total amount of subsidies. This is represented by the in-
creased subsidy level ‗S10‘ and number of households H10 corresponding 
to a new subsidy supply curve ‗SC1‘ as shown in Figure 6. Now, if the 
subsidy level is kept the same as the previous optimum level ‗S0‘, the in-
crease in the overall subsidy budget will not necessarily guarantee an in-
creased number of household electrification. The measures for boosting 
demand may still be needed. If interventions are made on both the de-
mand side and supply side, then more households H11 can be served at a 
new optimum subsidy level of S11 which is less than S0. Therefore, it is 
also important to allocate the fund appropriately within the direct capital 
subsidy as well as making indirect interventions to increase demand, so 
that the rural electrification access rate can be maximised. 
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Figure 6: Impact of shifts in the demand and supply curve in the 
household electrification  

Intervention to address the needs of the poor makes sense provided that 
these interventions do not distort markets and ‗crowd out‘ the private 
sector (ADB-DFID, 2005). In this context, the problems with electricity 
subsidies have been well discussed in USAID-SARI (2004). Subsidies, if 
kept for a long period of time, may hinder the development process of a 
healthy commercial market.  For example, in the early eighties, the gov-
ernment of India protected its domestic PV production market by im-
posing a high import tax on imported PV technology and procuring PV 
modules and systems from domestic producers only. As the government 
became the main buyer of PV devices for rural electrification programs, 
the local industry hardly made any effort to develop market infrastruc-
ture in rural areas (Miller and Hope, 2000). If subsidy is tied up with one 
particular type of technology or product, the private sector could be dis-
couraged from investing in innovation. Thus, while rural electrification in 
many developing countries is not possible without some initial govern-
ment intervention, it is important to keep the functioning of markets in 
mind in order to guarantee continuous innovation and market develop-
ment.  
 
Subsidies are neither necessarily useful nor faulty. Their effectiveness de-
pends on how they are designed and implemented (Morduch, 2005). 
This brings us to the concept of designing smart subsidies.  In principle, 
smart subsidies should maximize social benefits while minimizing market 
distortions and risks of missing the target. In order to realize the smart 
subsidy, it is worthwhile to understand the theory of an ―access gap‖ and 
―market efficiency gap‖, mainly in terms of sequencing smart subsidy 
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schemes and market liberalization. Most of the time, these two gaps are 
misunderstood as one and the same gap. Navas et al. (2002) analysed 
these gaps in sequencing the subsidy projects and market liberalization 
programmes of rural telecoms. However, the argument is equally valid 
for any rural market including rural electrification. 

 

Figure 7: Market efficiency gap and Access gap 
Source: (Navas et al., 2002). 

Figure 7 shows how the market access situation looks like when poverty 
is plotted against geographical isolation. The access of the technology 
becomes more difficult both as a result of moving towards poorer 
groups or geographically more remote locations. The area under ‗1‘ rep-
resents comparatively better-off people, living close to market places. In 
market ‗1‘, both private and public projects are feasible and may function 
well because of their affordability and the market opportunities for vari-
ous end uses. As we move towards market ‗2‘, we reach a dysfunctional 
market segment which can be made functional with corrective interven-
tions to minimise or bridge the existing gap, known as the market efficiency 
gap. The market efficiency gap can be understood as the gap between 
what markets have actually achieved under existing conditions and what 
they could achieve if market hurdles were removed. This gap can be 
bridged by creating a competitive environment with the provision of ser-
vices, and market-based policies and regulations. The provision of easy 
access to credit and some other market infrastructure facilities may help 
to address this market gap. In contrast, an access gap exists between the 
market and the very poor and/or those who live in remote, isolated geo-
graphical regions represented by area ‗3‘ in Figure 7. They are beyond the 
reach of the market due to low income levels or geographical isolation. 
Bridging this gap requires intervention not least in the form of subsidies 
to encourage service providers to enter these areas.  
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Thus, because of the market efficiency gap and the access gap, both efficient 
market mechanisms as well as some sort of subsidy intervention are 
needed in order to bring electrification to remote areas. Subsidy interven-
tion is neither simple nor straightforward as many regulations and policy 
complexities need to be considered. There is no ideal prescribed se-
quence of implementation needed to bridge the gaps described above. 
Many experts have argued that it is better to bridge the market efficiency 
gap before trying to bridge the access gap. Addressing the access gap just 
by increasing the subsidy amount without bridging the market efficiency 
gap may distort the market and may also lead to the ―free-rider-effect‖.  
However, policy makers are understandably sensitive to political and so-
cial demands and cannot wait until fully functional markets are in place 
before they start implementing policies that address the access gap. Thus, 
maintaining a policy balance is often necessary.  

2 . 3 . 2  C r e d i t  m o d a l i t i e s  

Most of the rural population in the developing world cannot afford ac-
cess to electricity based on its full costs. At the same time, subsidies are 
not meant to cover the total access cost for reasons discussed above. 
Therefore, access to credit is important so that rural people can access 
electricity. The development of a viable financial sector is vital for both 
rural economic growth and poverty reduction (World Bank, 2004; DFID, 
2004a). Meanwhile, the rural financial market is often fragmented in the 
LDCs and particularly unprepared to meet the credit demand of the rural 
population in major sectors such as agriculture and electrification be-
cause of many flaws within the sector (Braverman and Guasch, 1986; 
Yaron and Benjamin, 1997; Basu, 1997; World Bank, 2004). Financial in-
stitutions always look for risk-reducing measures such as loan security 
which basically translates into some kind of collateral against the loans 
(Feder et al., 1988). However, a lack of collateral is a common constraint 
among the rural poor, not least because of poorly defined property mar-
kets in rural areas.  

 
Financial institutions commonly use creditworthiness criteria and credit 
rationing policies (limiting the supply of loans) for screening the poten-
tial borrowers and to avoid default risk (Stiglitz and Weiss, 1981). Most 
rural villagers live in poverty. Most of them have irregular and seasonal 
incomes, and limited opportunities for risk diversification. This leads to 
an information gap and high uncertainty regarding affordability among 
borrowers and their capacity to meet future credit obligations. Therefore, 
rationing is often done on such cases when the institution is unable to 
clearly distinguish among risky borrowers, or when the financial institu-
tion expects low rates of return to capital investments.  This further re-
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stricts resource availability to the rural people and their possibility to ac-
cess electrification. Weak legal enforcement of contracts, limited number 
of branch offices and networks in rural areas, and difficult physical ac-
cess in general add to the isolation and difficulties to be faced by the 
poor. Higher opportunity cost of capital to invest in the other sectors 
makes electrification unattractive to many financial institutions. In fact, 
the formal banking processes themselves have been identified as a barri-
er for poor illiterate villagers, for example as they need to prepare all 
documentation required. Finally, corruption and lack of transparency in 
loan approval processes, and lack of accountability within the institutions 
have also constrained the availability of credit to the poor (World Bank, 
2003).  
 
Both formal and informal credit modalities exist in the rural energy mar-
ket.  The credit modalities that exist in the rural energy market, flaws in 
the rural credit financing, innovations and system approach in the rural 
financing require some attention here. The credit market can be broadly 
categorised as consumer finance (credit directly linked to the consumer) 
and non-consumer finance (credit provided to a local financial institution 
to serve rural customers). The consumer finance can be further catego-
rised as formal and informal depending on its legal set up. The commer-
cial banks, development banks and microfinance institutions are the ones 
which lend through formal credit. The borrower takes a loan from these 
institutions at the time of buying or installing the energy technology. 
Such loans are provided against some form of collateral, although local 
and microfinance companies may sanction small loans under personal 
guarantee in some cases. The Agriculture Development Bank and Nepal 
Commercial Bank are two major banks that provide loans for the instal-
lation of micro-hydro and solar home systems in Nepal. The details of 
the bank credit situation in Nepal have been discussed in paper I 
(Mainali and Silveira, 2011). Various models exist within micro financing. 
The Grameen model of Bangladesh, the Self-help group model of India, 
micro-credit model of Bank for Agriculture and Cooperatives (BAAC) in 
Thailand are some of the most successful models (Rao et al., 2009; 
Biswas et al., 2004; Ahlin and Jiang, 2008).  
 
Informal credit is also practised in rural areas. Interpersonal lending 
(loans from relatives or neighbours) is common for small loans. This 
type of lending may have a nominal interest rate or be interest free. An-
other practice in the rural areas is to borrow from moneylenders (profes-
sional or nonprofessional money brokers), paying high interest rates, 
which is commonly found in the rural areas of many developing coun-
tries including India, China and Nepal (Tsai, 2004; Haugen, 2005). Rural 
cooperatives and social organizations (like mothers groups, youth clubs 
and associations) also lend money to community projects or individuals. 



 30 

This kind of informal credit finance is common practice in Nepal for fi-
nancing community based micro-hydro schemes.  
 
Informal credit markets are fragmented and often perceived as being a 
market dominated by moneylenders who exploit the poor by charging 
high interest rates and, therefore, playing a negative role in the rural 
economy.  However, there is another school of thought who argues that 
informal credit markets have very low transaction costs because of their 
relative advantage in information acquirement and lower administrative 
costs (Mohieldin and Wright, 1994). The persistence and popularity of 
informal credit in rural areas, despite many efforts by governments to 
discourage informal lending, confirm a real need among the poor 
(Mohieldin and Wright, 1994; Basu, 1997; Tsai, 2004; Haugen, 2005). 
The incorporation of some of the inherent advantages of informal credit 
may be needed before it can be substituted by the formal credit market. 
The main hurdle in serving the rural market is to manage several small 
loans, often without collateral, against loan defaults. However, innovative 
approaches are now being practised in the rural financial market of many 
poor countries. 
 
A lease purchase or lease service is one of the innovative practices in the 
credit market of renewable energy. This could be either finance leasing 
i.e. hire purchase of the technology/product from companies (supplier 
or dealers) or operate leasing i.e. renting the services. This kind of fi-
nancing is common with solar home systems and reduces the burden of 
up-front costs as well as operational and maintenance costs to the user. 
However, this demands a large and effective after sales service network 
for SHS. This kind of financing is not common in Nepal and it is also ra-
re in India (Chaurey and Kandpal, 2010b). 

Dealer financing is another innovation in the non-consumer credit fi-
nance, which is basically tied up with financing through the dealers. This 
is the shift of credit from the direct consumer to the local dealers. While 
banks get rid of small loans, local dealers create a good package to intro-
duce their product onto the market which includes a financing scheme. 
Another way of disseminating the technology is through credit funds 
made available through local NGOs. The National Renewable Energy 
Laboratory (NREL) successfully demonstrated this in collaboration with 
local NGOs in India in the late nineties, when 300 rural households ac-
quired solar home systems to be paid through an easy instalment 
scheme. The NGOs took responsibility for the regular maintenance and 
collection of instalments (Stone et al., 1998). Since local dealers and local 
NGOs have better information on the credit worthiness of the custom-
ers, they are likely to have better control over market potential. Loan as-
sistance can also be provided to local financial institutions (e.g. micro-
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finance institutions, cooperatives), to target household investment in re-
newable energy for electrification.  

The conventional rural credit finance approach of governments and do-
nors in many developing countries until the late seventies was mainly to 
supply interest-subsidised loans to the rural people through rural devel-
opment banks or other state owned agencies or cooperatives. This ap-
proach was supply driven and actions were designed with a focus on 
credit disbursements (World Bank, 2004). As previously discussed, this 
approach proved to be financially unsustainable and inefficient in terms 
of loan delivery, leading to the emergence of new forms of finance (Tsai, 
2004). Yaron and Benjamin (1997) reported that the financial system ap-
proach was adopted during the eighties after realising the failure of con-
ventional approaches. The financial system approach addressed the pre-
vious shortcomings by capacity building among local financial institu-
tions while retaining the commercial value to penetrate the local financial 
market. The major shift was actually in principle, acknowledging that the 
rural poor can also earn money, borrow, save and repay while operating 
in a commercial market (World Bank, 2003). Figure 8 represents the 
basic difference between the two approaches. In the conventional ap-
proach, the focus was on the credit disbursements to the consumer and 
little attention was given to modalities for facilitating the pay back of 
loans. The financial system approach went beyond credit and looked for 
financial system solutions for the rural market which better assured the 
repayment of loans and improved the financial environment for the fu-
ture investments. 

 

Figure 8: Rural Finance-Conventional and System Approach 

Normally, rural areas lack coherent programs for mobilizing savings. 
Consequently, people have less saving habits and tend to rely on in-kind 
savings. This might also force them to look upon informal financial in-
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termediaries as a way of the saving. All these informal options offer nei-
ther convenience nor a positive economic return to the rural people 
(Elser et al., 1999). The development of savings schemes is useful to help 
the poor to be creditworthy and to reduce their future credit needs.  It is 
also important for the sustainability of financing institutions. It helps in-
crease their outreach to a significant number of clients and reduces their 
dependency on donor funds.  Crucial factors within the financial system 
approach are the link between credit schemes and income generating ac-
tivities, to further facilitate the pay back process, and capacity building 
among both local financial institutions and consumers. Donor agencies, 
NGOs and government institutions can play significant roles in 
strengthening the financial system approach.  

The shift from the conventional approach to the financial system ap-
proach will result in significant growth in the rural Micro financing insti-
tutions (MFIs) in many developing countries. In fact, the concept of mi-
crofinance institutions evolved after successful experiments with product 
design, credit programmes, delivery methods and institutional structures, 
performed by practitioners in the developing world (Rao et al., 2009). 
Muhammad Yunus‘s Grameen Bank of Bangladesh has become a source 
of inspiration to micro-credit movements all over the world, and the 
model has spread to 65 developing countries reaching 17 million cus-
tomers (Seelos and Mair, 2005). Grameen Shakti, a sister organization 
within the Grameen group, has been successful in disseminating Solar 
PV technology in rural Bangladesh. Its unique micro-credit approach 
supporting solar PV with income generation activities such as mobile 
charging stations, lighting for rural grocery shops and tailor shop etc., 
has been highly appreciated by the international community (Barua, 
2001; Islam et al., 2006). One of the key success factors of the approach 
was the involvement of relevant local stakeholders (local entrepreneurs, 
end-users and local investors) from the very beginning (Mondal et al., 
2010). 

In Nepal, HELP (Home Employment and Light Programme) has been 
run by Himalayan Light Foundation, a non-profit making NGO, since 
1999, and has helped disseminate SHS among the poor using an innova-
tive instalment mechanism. The programme has combined the dissemi-
nation and use of SHS with income-generating activities. Those who 
cannot pay cash, can choose to pay in kind. For that, local people were 
trained in knitting, weaving, and handmade paper production, which 
helped them to pay their instalments. The programme also helped to de-
velop the market for these local products. The SHS opens the possibility 
of working extra hours at home and this, in turn, makes electricity af-
fordable. The RE companies and local NGOs can replicate such experi-
ences. 
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The renewable energy sector is also a potential portfolio for micro fi-
nancing institutions. This will enhance the economic opportunities avail-
able to the poor. However, the renewable energy technologies them-
selves do not necessarily create the direct income. Loan payback is al-
ways important in any credit financing. So, to make this portfolio attrac-
tive to micro financing, there is a need to intervene both on the supply 
and demand sides. Building the capacity of stakeholders, including the 
various financing institutions and renewable energy companies, as well as 
facilitating the flow of financial resources from wholesalers to the micro 
financing institutions and technology suppliers are some examples of 
supply side interventions. Raising understanding on technology and fi-
nancing options, encouraging productive uses of energy to uplift the ru-
ral economy and reducing the risk of financial transactions are examples 
of demand side interventions. The implementation of the financial sys-
tem approach has been partly successful to improve the financial envi-
ronment in rural areas. Yet most of the efforts are still focussed on sup-
ply side interventions and more focus is deemed necessary on the de-
mand side interventions. More recently, micro financing institutions have 
started working with solar home systems in Nepal. AEPC has also start-
ed disseminating solar home systems through micro financing since late 
2009. 

2 . 3 . 3  P r i v a t e  I n v e s t m e n t s  a n d  L o c a l  
E q u i t y  

It is a paradox that urban populations, which are usually better off, only 
pay for the connection charge, while the rural poor, living in isolated vil-
lages, have to invest in the power generation system itself. Thus, the de-
velopment of financial schemes for facilitating the electrification process 
has distributional and thus also very political connotations. Whatever the 
financial scheme, locals contribute a significant share of the total invest-
ment in rural electrification. The local equity may be private (for an indi-
vidual home system) or community-based (collected from every house-
hold participating in the project for a community owned electrification 
scheme). There are also examples of private investments from utility 
companies, concessionaires or groups of local people in rural electrifica-
tion projects. However, rural electrification is generally not a financially 
attractive business for private investors looking for investment maximi-
sation (Holland et al., 2001). The energy companies and concessionaires 
in many developing countries are less interested in serving the remote ru-
ral regions because of high investment risks and low financial gains (Te-
ferra, 2002; Pereira et al., 2010).  

On the other hand, the involvement of the private sector is a must for 
the long term sustainability of rural electrification. One way of address-



 34 

ing this is through public-private partnerships (PPP) to promote rural 
electrification. Public-Private Partnership is basically a collaboration or 
contract between a government or public institution and a private indi-
vidual or company for implementing a specific business venture. The 
cases from Zambia and Rwanda have demonstrated that a well-
articulated PPP model can increase the access to electricity in a cost ef-
fective way (Pigaht, 2009; Lemaire, 2009). PPP-models offer a wide 
range of possibilities in which the role and participation of the private 
sector varies. The modalities could vary and include management con-
tracts, turnkey projects, leases, concessions and different terms of asset 
ownership. The PPP-model has been in practice in Nepal in the power 
sector since 1993. Nepal Electricity Authority (NEA) has leased its 11 
small hydro power plants, operating in the rural areas of Nepal, for oper-
ation and maintenance for 20 years. Besides, some micro-hydro power 
plants have also been constructed under the PPP-model in the recent 
years. However, the concept is still not as common in the off-grid rural 
electrification of Nepal. Most of the off-grid rural electrification projects 
built in Nepal are either private or community based.  

This dissertation focuses particularly on the local equity contribution 
made by the locals towards the off-grid rural electrification in Nepal. In 
case of constructing a rural micro-hydro, the equity contribution can be 
made in two ways. One way is to collect cash from each household, and 
another is through an in-kind contribution which basically requires a 
contribution in the form of local labour for the transportation and instal-
lation of equipment, civil construction and/or the collection of local ma-
terials (sand, stone, wood and wooden poles etc). About 30% to 40% of 
the local equity is normally covered by in-kind contributions. The beauty 
of the micro-hydro rural electrification project is its community partici-
patory nature, which opens the door for poor households to participate 
in the project, by contributing labour. A rich community can invest more 
than a poor community and is thus less dependent on loans from finan-
cial institutions to develop a project. The investment is obviously income 
dependent. The income of rural households relies mostly on agriculture, 
often based on traditional methods. This income is seasonal and vulner-
able to unpredictable weather conditions. This partly explains the reluc-
tance of financing institutions to invest in rural areas (Hess, 2003).  

However, if we look closely at the rural economy in the recent years, 
households‘ economies are improved by family remittances in remote 
settlements. A remittance is basically the income (in terms of money or 
goods) sent by migrants to their home country. This has significantly af-
fected the household income, local resource use and investment deci-
sions (Kramer et al., 2009; UNCTAD, 2007; World Bank, 2004). There 
has been a remarkable increase in the global remittances in recent years 
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(90 billion USD in 2003 and 167 billion USD in 2005) according to the 
World Bank estimates (UNCTAD, 2007; World Bank, 2004). In Nepal 
itself, the total remittances received were estimated to be 50 billon Nepa-
lese rupees (NRs) ( 0.68 billion USD) in the fiscal 2001/02 and 100 bil-
lion NRs (1.35 billion USD) in 2005/06 (Gaudel, 2006). The statistical 
data collected from Nepal Central Bank shows that the remittance con-
tribution as part of the GDP has increased from 10% (2001/02) to 17% 
(2007/08). These remittances contribute to the rural economic activities 
and investments, such as the rural electrification process. The issue is 
further analysed in Paper I (Mainali and Silveira, 2011).  
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3 Electrif ication: 
Perspective,  Policy 
and Prog rammes in 
Nepal 

O v e r v i e w  

In this chapter, the overall energy scenario of Nepal is presented and the 
contribution of renewable energy towards electrification is discussed. 
The government plans and policies which have direct or indirect implica-
tions for the rural electrification sector are reviewed. Various off-grid ru-
ral electrification programs that are in operation in Nepal such as REDP, 
ESAP and REP are described and the objectives, working modalities 
and, strengths and weaknesses of these programs are discussed. Institu-
tional mapping of the off-grid rural electrification program under AEPC 
and its linkages with the main stakeholders are presented. Overall, this 
chapter provides the framework against which the major analysis of the 
thesis is carried out. 

3 . 1  E l e c t r i f i c a t i o n  p r o c e s s  

Nepal is largely dependent on traditional non-commercial fuels such as 
fuel wood, agricultural residues and animal dung to fulfil its energy de-
mand. Figure 9 shows the total primary energy supply mix in the past 30 
years (1975 to 2005). The change in the fuel mix has been marginal since 
1975, going from 89.2% to 87.7% in 2005, while most of the increase in 
energy demand has been met with traditional biomass. The hydroelec-
tricity share in the total supply energy in Nepal increased from 1.2 % to 
1.8% over the period (Shrestha, 1981; WECS, 2006). The electricity gen-
eration from off-grid technologies (solar PV and micro-hydro) was 1% 
of the total electricity generation in 2005.  
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Figure 9: Total primary energy supply mix over the last 30 years 
in Nepal (1975 to 2005). 

(Source: Shrestha, 1981; WECS, 2006) 

Of the total energy use in Nepal, 90% was used in the residential sector, 
followed by transport (3.78%), industry (3.48%) and the commercial sec-
tor (1.45%). The uses of electricity in these sectors are shown in Table 4. 

Table 4: Use of electricity in various sectors in Nepal, in GWh, 2008. 

Description Residential Commercial 
and public 
services 

Industry Agriculture 
/Forestry and 
others 

Electricity 
in GWh 

931  301 901   263 

(Source:  IEA, 2008) 

Nepal‘s electricity market is still small. However, the demand for electric-
ity from the grid has more than doubled within the last decade, from 317 
MW in 1998 to 722 MW in 2008 (NEA, 1998; NEA, 2008). Nepal Elec-
tricity Authority (NEA) has been facing a major challenge to meet the 
increasing demand for electricity in the country. Nepal‘s total installed 
capacity was 617 MW in 2008, out of which NEA has installed 461 MW 
(408 MW from Hydro and 53 MW from thermal and others) and the rest 
156 MW (from hydro) has been installed by independent power produc-
ers (IPP) (NEA, 2008). Meeting the peak demand has become a great 
challenge even when all the power plants are operate at full capacity. Al-
most all the hydropower plants in Nepal are run of river types, except 
for two reservoir plants (Kulekhani I- 60 MW and Kulekhani II-32 MW). 
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This has led to a severe power crisis, imposing up to 12 hours of black-
outs in the dry season (Mainali, 2009) which still persists.  

In many cases, off-grid electrification from renewable energy is a more 
attractive option compared to the extension of grid lines, particularly in 
rural areas with a scattered population. At present, 90% of the rural 
households connected to the gridline consume less than 20 kWh per 
month (ADB-NEA, 2004). Thus, in the present context, the extension of 
grid line into the rural areas is less attractive from both the technical and 
financial perspectives. Therefore, the government of Nepal has promot-
ed off-grid technologies in the form of solar PV and micro-hydro sys-
tems for the electrification of remote rural areas.  

 

Figure 10: Share of power capacity in Nepal based on installed 
capacity, 2008. 

(Data source NEA, 2008, AEPC, 2009)    

 
Until 2008, a total capacity of 12.3 MW had been installed through vari-
ous micro-hydro and pico-hydro projects in isolated mode. About 3.8 
MW solar home systems have been installed in individual households. 
Figure 10 shows the share of installed electricity capacity in Nepal in-
cluding both on-grid and off-grid technologies. The coverage by NEA 
and IPP is basically the hydropower plants which are connected to the 
gridlines. 
 
Kapali et al. (2003) reported that only 39% of the total population of 
Nepal had access to electricity. The recent IEA report stated that this 
value has gone up to 43.6% in recent years; the electrification access rate 
is 89.7% in the urban areas and 34% in the rural areas (IEA, 2008).  Fig-
ure 11 shows the rate of electrification in various least developing coun-
tries with respect to the per capita income in 2008/2009. The electrifica-
tion rate in Nepal is relatively better than in most of the LDCs with simi-
lar or slightly higher per capita incomes. The figure also indicates that 
electrification does not come automatically as a result of higher per capi-
ta income. The prevailing electrification policies and programmes, and 
the institutional framework also have a great influence over the electrifi-
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cation market growth rate of a country (Chambouleyron, 1996; Haanyi-
ka, 2008).  

 
Figure 11: Per capita income and electrification rates in LDCs for 
year 2008/2009. 

(Source: IEA, 2008; World Bank, 2010) 

3 . 2  P o l i c i e s  f o r  R u r a l  
E l e c t r i f i c a t i o n     

Rural electrification is among the priority areas of government policies 
and donor programmes. The first Five-year economic plan was an-
nounced in Nepal in 1956 after the democratization of the country. En-
ergy issues have been addressed since the fifth Five- year- plan (1975-80). 
Back then, the government planned to use subsidy and credit funds for 
rural electrification using micro-hydro technology. The funds were dis-
bursed through the state-owned Agricultural Development Bank of Ne-
pal (ADB/N) from 1981. In 1984, the licensing requirement for micro- 
hydro plants producing less than 100 kW was waived (Devkota, 2002; 
Pokharel, 2003). This reduced the procedural hurdles that micro-hydro 
developers had been facing. In the seventh Five-year-plan (1985-1990), 
the government addressed the importance of alternative energy technol-
ogies for socio-economic development (Mahat, 2004). The seventh Five-
year-plan emphasised increasing production and the expansion of em-
ployment opportunities as well as the provision of basic needs for the 
whole population. Decentralised economic management, maximum utili-
zation of national local resources and the promotion of agro related pro-
duction were some of the policy strategies adopted to achieve the stated 
objectives (Cromwell, 1992). These strategies were also translated into 
sectoral development policies, including the energy sector. The seventh 
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plan encouraged the development of rural electrification using renewable 
energy resources (micro-hydro and solar home systems), and with active 
participation of the private sector. By waiving the provision of licensing 
for power plants up to 100 kW and deregulating electricity tariffs, the 
government aimed at attracting the local private interest to invest in rural 
electrification. Public funds were allocated and increased to promote the 
rural electrification, and subsidies were well defined and targeted after 
1989. The historic development of subsidy in renewable energy is further 
discussed in paper I (Mainali and Silveira, 2011).  

The eighth Five-year-plan (1992-97) included separate policies on energy. 
By this time, the government had realised that the state owned bank 
alone was not sufficient for the expansion of the energy sector. The en-
ergy policy envisaged the need to set up a government body to coordi-
nate and facilitate energy related activities and support the private sector 
so that it could play an active role in the development and promotion of 
alternative energy solutions in rural areas. As a result, Alternative Energy 
Promotion Centre (AEPC) was established in 1996 under the Ministry of 
Science and Technology. Subsidies for the installation of solar PV in ru-
ral communities were also introduced during this five year plan period. 
As a result, rural electrification through solar PV systems, uses of solar 
PV for rural telecommunications, gained momentum. Also solar PV for 
pumping water for drinking and irrigation were initiated.   

The implementation of appropriate programmes, in order to bring about 
changes in the usage of energy, along with rural electrification and tying 
up rural electrification with the economic activities was the main remark-
able feature proposed in the ninth Five-year-plan (1997-2002) (NPC, 
1998). So with this objective in mind, two major programmes were in-
troduced during this period; which were the UNDP supported Rural 
Energy Development Programme (REDP) and the DANIDA supported 
Energy Sector Assistance Programme (ESAP).  The subsidy policy was 
reviewed and the new renewable energy subsidy policy-2000 and its de-
livery mechanism were formulated and implemented during this plan pe-
riod. This policy had been prepared with the wider consultation of the 
stakeholders.   Paper I discussed about the policy and looked at the im-
pact of the subsidy policy 2000 in the rural electrification (Mainali and 
Silveira, 2011). Along with the subsidy policy 2000, an Interim Rural En-
ergy Fund (IREF) was also established under the AEPC to administer 
subsidies for the development of off-grid rural electrification and better 
coordination of rural energy fund. Before then, the subsidies were chan-
nelled through the ADB/N and later the role of ADB/N was more fo-
cused on dispersing the loans.   
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The main objective of the tenth Five-year-plan (2002-2007) was to 
achieve a considerable and sustainable reduction in the level of poverty 
(from 38% to 30% of the population) within the plan period. Various re-
forms within the energy sector, public administration sector, and finance 
sector with a policy of decentralised governance, were envisaged in order 
to achieve this objective. The plan recognised the importance of rural 
energy systems in accelerating economic development and, improving 
the living standards of rural people. The revised subsidy policy 2006 was 
implemented during this period with an emphasis on increasing house-
hold connection rates making the policy more inclusive. Subsidies were 
then designed with the household in mind. Furthermore, Rural Energy 
Policy 2006 was also formulated during this period. This policy was the 
first specific policy on rural energy and focussed on providing access to 
modern energy (including electricity) to rural areas at least cost by creat-
ing a suitable environment and setting up decentralized institutional 
mechanisms (RuEP, 2006). The policy made the necessary arrangements 
for power purchase agreements in order to connect the micro-hydro or 
small hydro developed at a local level, to the national grid where appro-
priate. This encouraged private developers to invest in micro-hydro and 
small hydro plants.  

Recently, the country has been in the process of restructuring the state 
and formulating a new constitution, after dismantling the 230 year old 
centralised monarchy system and entering into a new era as a federal re-
public. Therefore, the government of Nepal only introduced a 3 years in-
terim plan (2008-2010) for the transition period. The interim plan 
acknowledge that the target set during the previous planning period had 
not been fully accomplished and therefore proposed corrective policy 
measures. The interim plan stressed the development and promotion of 
environmentally friendly technology using locally available resources and 
integrating this development agenda with social and economic activities, 
which will ultimately contribute towards poverty alleviation and an im-
provement to people‘s livelihoods. The quantitative target for off-grid 
electrification set within this plan is to increase access to electricity to an 
additional 5% of the population within the planning period by installing 
11.5 MW of micro-hydro and small hydro systems in 55 hilly districts 
and 90000 solar home systems in all 75 districts. The plan has also set an 
ambitious target of electrifying 58.5% of the population within this plan 
period through both off-grid and on-grid measures (NPC, 2008). More-
over, acts and regulations viz.: The Electricity Act (1992), The Water Re-
source Act (1993), The Hydropower Development Policy (1992), Elec-
tricity Rules (1993), and Community Electrification Rules (2003) have an 
impact on the electricity markets and this also have direct or indirect im-
pact including both the on-grid and off-grid rural electrification process.  
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It is important to mention that the subsidy policy was revised again in 
2009, with a substantial increment in the capital subsidy.  It is too early 
to evaluate the effectiveness of this revised subsidy policy but in any 
case, it contradicts article 5.2 and 5.9 of the Rural Energy Policy 2006.  
The rural energy policy 2006 envisaged a gradual reduction in the subsidy 
and was also in favour of discouraging subsidies in solar PV technology 
where micro-hydro projects are potentially viable.  In practice, this has 
never been realised. As in many other developing countries (Mulder and 
Tembe, 2008), the effective implementation of policy is also a big chal-
lenge in Nepal for various socio-political reasons. The rural energy sub-
sidy policies in Nepal are still focused on technology rather than its wel-
fare and are supply driven rather than demand driven (Mahat, 2004). 
This may limit innovation and the possible growth of other competitive 
energy technologies. 

Rural electrification is related to rural development. Along with 192 oth-
er countries and 23 international organizations, Nepal is committed to 
achieving Millennium Development goals (MDG) by the year 2015. This 
has therefore been reflected in government plans, policies and pro-
grammes. The MDGs themselves do not have indicators directly related 
to energy. However, as pointed out by the World Summit on Sustainable 
Development (WSSD)-2002, the promotion of renewable energy solu-
tions in rural areas is an essential input to the MDGs, as well as on a 
larger scale, and this is a key action for building the infrastructures which 
are vital for ensuring further development of the rural energy market as a 
self-propelling mechanism (Vleuten et al., 2007). Both rural electrifica-
tion programmes (ESAP and REDP) have a direct or indirect link to the 
MDGs. These programmes have defined their objectives in relation to 
poverty reduction and, improving living standards, in terms of health, 
education and income generation activities, which are related to the 
MDGs. Thus, these linkages can be seen at the programme design level. 
How successful these programmes are at achieving these objectives at 
the implementation level is another question, subject to further analysis.     

Development planning is a rather complex process in the developing 
world because of socio-economic and political conditions. The com-
plexities are often hidden within loosely defined objectives and vague 
targets. Silveira (2004) argued that in any planning process, prevailing 
ideologies define the strategies, including specific objectives that are to 
be met, and the pathways to be followed to achieve them. These strate-
gies are then translated into policies and are realised through the projects 
or programmes. However, most of the developmental projects and pro-
grammes in LDCs like Nepal are started with support from the bilateral 
and multilateral donors, without long term strategies. They are started 
without any specific policies or framework in place and policies are 
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drafted during the process when their needs are felt as the programme 
moves ahead. The strategies and policies are often drafted with the sup-
port of such development programmes. This has been instrumental in 
many development projects. The policies thus formulated should be effi-
cient and implementable as they have emerged through the development 
process.  

However, there is risk as well. This process of building strategies and 
implementing policies with the support of donors may not always be in 
the optimum interest and priority of the nation and there is a high possi-
bility of policies being donor driven or biased towards specific pro-
grammes. For example, the Rural Energy Policy 2006 was initiated by 
REDP during its drafting process. Therefore, the flavor of the REDP 
model can be perceived within the policy. This point has also been raised 
by various renewable energy programmes when they were interviewed as 
part of the field survey within this study. However, REDP argued that its 
model had a large influence on the government's rural energy policy be-
cause of the strength and success of the model. Another example is the 
subsidy policy itself. The subsidy policy in Nepal is technology specific 
and provides subsidies for Solar PV and micro/mini hydro only, while 
the donors‘ programmes are the only other channels for supporting the-
se two technologies for rural electrification. In this context, it can be ar-
gued that the subsidy policy in Nepal is a donor driven policy (Pokharel, 
2003).  The availability of subsidies had an impact on the formation of 
the markets for these two technologies while other potential options 
have not been considered. Nepal has significant biomass potential and 
the utilization of biofuel in generating electricity could be another attrac-
tive option in some places if similar subsidy schemes were in place. 
Therefore, an optimization energy model, which considers all the availa-
ble resources and demands and suggests various scenarios in search of 
the least-cost option for meeting the electricity needs given various con-
straints, may help policy makers address other opportunities.  

3 . 3  O f f - G r i d  R u r a l  E l e c t r i f i c a t i o n  
P r o g r a m m e s  i n  N e p a l  

There are three off-grid electrification programmes in operation in Ne-
pal. They are: (i) Rural Energy Development Programme (REDP), (ii) 
Energy Sector Assistance Programme (ESAP) and (iii) Renewable Ener-
gy Project (REP). ESAP has two sub programmes on rural electrification 
named Mini Grid Rural Electrification Support (MGRES) and Solar En-
ergy Support (SES). The three programmes fall under the umbrella of 
the government institution AEPC. This section discusses the objectives, 
modalities and specific characteristics of each of these programmes and 
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their respective strengths and weaknesses. The specific characteristics of 
each of the programmes are summarized in Table 5. 

 

Rural Energy Development Programme (REDP) 

The REDP was created as a joint programme between the Government 
of Nepal (GoN) and the United Nations Development Programme 
(UNDP) for the years 1996-2003. The World Bank joined the pro-
gramme in its second-phase (2003-2007) and third-phase (2007-to date). 
The objective of the programme is to improve rural livelihoods by pro-
moting rural energy systems for sustainable development and poverty al-
leviation. It considers micro-hydro as an entry point in its holistic ap-
proach to rural development. The programme which started in 15 hilly 
districts, has now expanded to 40 districts. REDP supports only com-
munity based micro-hydro projects. The REDP has a bottom-up ap-
proach with a gender equality strategy. It actively supports the creation 
of community organizations (COs) in each settlement in order to initiate 
the development work by means of self-help. Subsequently, a micro-
hydro functional group (MHFG) is formed for the planning, implemen-
tation, mobilization of resources and operation and maintenance of the 
micro-hydro plants. The programme is strongly tied to local govern-
ments and thus all the REDP supported projects are included in the an-
nual local plan. The local government (DDC/VDC) invests 5% to 10% 
of the energy project cost as equity.  

The strength of the REDP modality is its social mobilization at the local 
level. This is important for the successful implementation of the energy 
project. Another good aspect is the regular project monitoring carried 
out by the local committees (DDC and VDC).  Moreover, REDP fol-
lows a decentralized approach to project implementation as its local of-
fices are operated within DDC and have been gradually endorsed by lo-
cal government organizational structures. This ensures the sustainability 
of the programme even after REDP is pulled out from the programme. 
However, this programme modality has the risk of political intervention 
in its activities as it works in close cooperation with the local govern-
ment. Since the programme is confined to selected VDCs, the program 
cannot entertain demand from non-program VDCs.  

Energy Sector Assistance Programme (ESAP) 

ESAP was initiated as a joint programme between the Government of 
Nepal (GoN), Danish International Development Assistance (DANI-
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DA) and the Norwegian Agency for Development Cooperation (NOR-
AD) in its first-phase (1999-2007). The partners continued their collabo-
ration in the second-phase (2007-2011). The objective of the programme 
is to increase the access and use of electricity and make it sustainable. 
ESAP supports the government in developing coherent policies, market 
development, and harmonization of on-grid and off-grid programmes at 
local and national level. The program supports both private and com-
munity based micro-hydro projects and solar home systems.  ESAP is 
demand driven and mainly supports the implementation of projects 
where demand can be identified immediately. The programme is imple-
mented in all the 75 districts, supporting both micro/mini hydro 
schemes and solar home systems. The programme is supported in the 
district by local NGOs which are known as Regional Renewable Energy 
Service Centers (RRESC). ESAP, along with RRESC, provides technical 
support for installation companies from the design phase to the commis-
sioning process. 

The strength of this programme is its sectoral approach as opposed to 
project implementation only. As a result, the programme has helped de-
velop the energy sector as a whole. Recently, Kreditanstalt für Wied-
eraufbau (KfW) and the Netherland Development Organization (SNV) 
have agreed to support rural energy in Nepal under ESAP modality with 
a joint basket fund. ESAP‘s role has been strong on capacity building 
among the local partners, which is an important aspect for the develop-
ment of market infrastructure. ESAP‘s various publications such as 
technical standards, feasibility guidelines, tariff setting guidelines, power 
verification guidelines in the micro-hydro sector and Nepal Photovoltaic 
Quality Assurance (NPQA) in the solar sectors have helped to raise the 
overall quality of the rural electrification sector. 

The projects developed within the ESAP have relatively weak linkages 
with local government. The local partner organization RRESC is an 
NGO, and its role is rather limited in the district planning process. Pro-
jects identified under this model may not be reflected in district devel-
opment plans and thus may not be a priority for local government. It is 
not very clear how these projects will be linked with local government 
(DDC) planning processes in the future. The social mobilization process 
is so far rather weak as communities are only mobilized for micro-hydro 
installations and the electrification process is planned in isolation from 
other development activities. The sustainability of projects largely de-
pends on the operation, maintenance and management of the energy 
project itself and the productive utilization of the electricity. Therefore, 
the ESAP programme would benefit from a holistic approach and 
stronger social mobilization. 
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Renewable Energy Project (REP) 

The REP was initiated in 2003 as a joint programme between the Gov-
ernment of Nepal (GoN) and the European Union (EU).  The objective 
of the programme is to establish renewable energy infrastructure in rural 
places which helps income generation, sustainable growth and the deliv-
ery of social services, ultimately alleviating poverty. The programme is 
implemented in 22 districts along with selected VDCs supporting solar 
PV systems for public institutions, water users group for irrigation, and 
small enterprises. The programme works with the Community Energy 
Service Provider (CESP). REP works according to the Energy Service 
Company (ESCO) model, but the concept is unique and not the same as 
the usual market based ESCO models. It promotes institutional solar 
photovoltaic systems in rural areas. REP appoints an existing community 
organization (CO) which is willing to work as Community Energy Ser-
vice Provider (CESP). With some capacity building support from REP, 
those COs are registered as legal entities. REP provides the Solar PV 
equipment sets to the COs free of charge. They then own and operate 
the equipment and sell energy on a nonprofit basis to collective users 
such as water users groups, schools, health clinics, and with some degree 
of profit to local small scale enterprises. 

This programme selects the CESP from interested COs which are al-
ready functioning and have experience from other productive activities, 
such as forestry groups. In this way, the investment of time and resource 
into the formation of COs is avoided. Since the CESP  is not a utility 
company, it does not need to serve all households with energy services 
but rather provide a range of services to public institutions and local en-
terprises. This makes the collection of tariff relatively more secure. The 
program is only implemented in some VDCs selected from 22 districts. 
This model is not a market-based model and the sustainability of the 
project is always in question after the withdrawal of the support pro-
gramme. As the technology is distributed 100% free to a particular CO, 
this may reduce the feeling of ownership of the project. 
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3 . 4  I n s t i t u t i o n a l  m a p  o f  O f f - g r i d  
R u r a l  E l e c t r i f i c a t i o n  
P r o g r a m m e  

In Nepal, rural electrification has been carried out using both grid-
extension (on-grid) and isolated systems (off-grid). On-grid rural electri-
fication is under the mandate of the Ministry of Energy and the Depart-
ment of Electricity Development (DoED). The Nepal Electricity Au-
thority (NEA) is the most important implementation agency for on-grid 
programmes. Off-grid electrification is under the mandate of the Minis-
try of Environment and is implemented through the Alternate Energy 
Promotion Centre (AEPC). The institutional map of off-grid rural elec-
trification programmes under AEPC and their linkages with the main 
stakeholders at national, central, regional /district and local levels is 
shown in Figure 12. This institutional map has been prepared with input 
from different stakeholders (private companies, NGOs, financing insti-
tutions and representatives of the various programmes) during the time 
of field survey, carried out in 2008, in addition to various programme 
documents (ESAP, 2007; REP, 2008; REDP, 2009) 

 

Figure 12: Institutional mapping of off-grid rural electrification 
in Nepal, 2008.          
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Figure 12 shows the involvement of various stakeholders at national, re-
gional and district or local levels. Both ESAP and REDP are under the 
same umbrella organization, AEPC. However, there are some differ-
ences in operation at the regional or district level. ESAP is working with 
area based modality, linking its work with regional NGOs known as Re-
gional Renewable Energy Service Centre (RRESC). The working modali-
ty of these service centres is activity/output based, which is a result-
oriented contract. REDP works with the District Energy and Environ-
ment Section (DEES), a unit within the DDC (local government). Both 
programmes are meant to increase access to electricity in rural areas. 
Credit institutions work at the central level, and also work at the regional 
or district level. The users association, manufacturing/installation com-
panies and their dealers‘ network, and the presence of local NGOs and 
community organizations (COs) for social mobilization have given tan-
gible shape to the off-grid rural electrification market. 

REP works with a completely different modality and is meant for institu-
tional photovoltaic systems in rural areas serving social institutions such 
as schools, health posts, water user groups for irrigation and small rural 
enterprises. The model works using already established COs as a partner 
organization, then developing this into a Community Energy Service 
Provider (CESP), which gets the technology including all of the equip-
ment and installation, free of charge. The solar PV equipment is pro-
cured by single international bidding for the whole programme limiting 
the role of domestic market.  

Various rural electrification programmes are operational at the moment 
and the differences between the working modalities have been narrowed 
down in the recent days. Efforts are being made to standardize rural 
electrification projects where there is common ground, for example in 
the form of common technical standards, or one door appraisal process 
with a joint technical review committee (TRC). Despite that, the ap-
proaches to rural electrification still contain some flaws and there are still 
differences in their management modalities, for example in relation to 
how funds are channelled at a local level.  

3 . 5   T h e  d o n o r s ‘  p e r s p e c t i v e  

Donors play an important role in the development of rural electrification 
in Nepal. Therefore, this study has tried to capture the perception of do-
nors‘ regarding the country‘s rural energy policy and the donors‘ role in 
the formulation and promotion of market infrastructure. Programme 
managers and advisors for the four renewable energy based rural electri-
fication programmes in Nepal have been interviewed as part of this pro-
cess. The programmes contacted for interviews are:  (i) the Rural       
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Energy Development Programme (REDP), (ii) Mini Grid Rural Electri-
fication Support (MGRES) and (iii) Solar Energy Support (SES) (i.e. the 
two sub programmes of the Energy Sector Assistance Programme) and 
(iv) the Renewable Energy Project (REP). The following section of the 
discussion is based on those interactions. 

How do you evaluate the current rural energy policy (RuEP 2006)? Does it serve well 
as a basis for the implementation of energy programmes? 

All respondents viewed the first specific rural energy policy 2006 as a 
step forward in the development of rural energy. The policy was viewed 
positively as it has been able to promote renewable energy solutions. The 
emphasis on a decentralised approach to the dissemination of rural ener-
gy technologies was considered as strength of the policy. However, there 
was confusion when it came to the roles played by the private sector, 
NGOs, local community based organizations (CBOs) and district and 
village development committees (DDCs and VDCs).  

Some respondents showed a certain amount of discontent with the poli-
cy as it was more skewed towards the modality of promoting micro-
hydro through social mobilisation modality, spearheaded by one particu-
lar programme (REDP), which had undermined the other programme 
modalities, such as the promotion of solar PV for individual households. 
They warned that a single modality may not fulfil all needs. In the case of 
individual household systems, the role of district government agencies 
bared minimum limit to promotion, the creation of inter-linkages, coor-
dination, mobilisation of local resources for additional support, etc. They 
further argued that defining the role of local government to put a target 
for supporting a certain number of biogas plants or solar home systems 
in a particular year and in a particular location rather goes against the na-
tional policy of working on the market using a demand driven approach. 
Nevertheless, they all accepted that the role of local government should 
be enhanced at district and village levels. They should have an active role 
in creating inter-linkages with microfinance institutions, local community 
based organizations and other line agencies. 

What is the role of donor supported programme in promoting the renewable energy 
market? 

How successful are the donor supported renewable energy programmes 
in creating an enabling environment for the renewable energy market? 
There are very few references which address this question. Barnett 
(1993) reviewed the literature on donors support policies towards the 
performance of the electricity sector in developing nations from the 70‘s 
to the early 90‘s. Apparently, bilateral and multilateral donors have had 
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an influential role when identifying needs and, in many cases, they have 
had a huge impact on the development policy of the country. On the 
other hand, there is a risk of putting greater emphasis on the national 
level while overlooking local needs. Barnett (1993) and Silveira (2004) ar-
gued that ideas and procedures which have been successful in the North 
may not necessary be well suited for replication in the very different con-
texts of the South. Kozloff (1995) also suggests that the diversity of re-
newable technologies, their availability in terms of resources and applica-
tions, as well as the needs of individual countries and the development 
stage of their markets make broad policy generalizations for developing 
countries difficult. Thus, the policies and policy instruments need to be 
reformulated to fit country specific situations while stories of success 
and failure from other countries are taken as lessons to learn from.  

The donor supported programmes were asked how they perceived their 
role in promoting renewable energy markets. As anticipated, all agreed 
that the donor programmes do have an influence over the formation and 
growth of the renewable energy market. All programmes had strategies 
for the effective support of the market. The efforts of ESAP were well 
acknowledged by all the others in terms of the support it offers for ca-
pacity building among the stakeholders, initiating the idea of pre-
qualification of the suppliers and installation companies and creating in-
ter-linkages with micro-credit organizations. The development of quality 
standards, guidelines for product design and monitoring systems have 
enhanced the reliability of the technology in the market.  

Do you agree with the statement "Subsidy dependency should gradually be reduced and 
access to easy credit should be increased for a sustainable market”? How do you relate 
the current situation with what should be achieved? 

All agreed with the above statement except for one who had some reser-
vations about reducing subsidies. Most of them believed that achieve-
ments could have been much higher in terms of commercialization. The 
efforts made to put infrastructure in place for the implementation of the 
programmes should allow scaled-up national programmes for enhanced 
commercialisation and sustainability. The respondents were of the view 
that the same infrastructure base could be well used for making the pro-
gramme more pro-poor and socially or regionally inclusive with a focus 
on the diversification of pro-poor oriented products. Some of them were 
in the favour of gradual scale down of subsidies with the increasing 
availability of easy and soft credit at a local level. The respondent who 
had some reservations about reducing subsidies argued that the philoso-
phy of reducing subsidies for RE technology in isolation could further 
complicate the energy situation and contribute towards the degradation 
of environment. Subsidies should be provided, especially for remote are-
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as and for the poorest, in order to enable access to electricity and other 
forms of clean energy. Dependency on subsidies can only be reduced 
when there is a sufficient base for rural industries, with various end uses 
and economic opportunities. In addition, it was highlighted that the poli-
cies on large hydropower and fossil fuels have significant implications 
for the plans and policies of the renewable energy sector in Nepal.  Thus, 
reducing the level of subsidy for renewable energy in isolation without 
looking at the fossils fuel policy, which has been directly or indirectly 
subsidized for decades, cannot help in addressing rural energy issues.  An 
integrated approach to energy policy is needed along with a long term 
energy strategy at the national level. 
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4 Results and 
Discussion 

O v e r v i e w  

In this chapter, the results of the questionnaire survey conducted among 
the private installation companies, NGOs and financial institutions are 
discussed and analyzed. The models used to deliver renewable technolo-
gy to the rural people, and the drivers behind renewable energy based ru-
ral electrification in Nepal are reviewed. The growth trend in off-grid ru-
ral electrification over the past decade and its distribution in rural areas 
are critically analyzed in light of the efforts made.  

4 . 1  R e n e w a b l e  e n e r g y  s u p p l y  
m o d e l s  a p p l i e d  i n  N e p a l  

In Nepal, renewable energy supply models for off-grid electrification can 
be broadly categorised into three models: cash, credit and mixed finance. 
These models try to capture how renewable technologies (products) are 
transferred from suppliers to customers. These models were identified 
based on interviews with the private sector companies. The finance 
model, technology type, ownership and the market characteristics within 
these models are summarized in Figure 13.   

Cash Model is the simplest and most common market model for small 
home hydro systems (pico-hydro, sometimes also called family hydro) 
and also for solar home systems in which the customer buys the product 
at full cost. This type of market model is characterized by comparatively 
low installation costs, quick delivery, and varied (high, medium and low) 
quality of product. The owners of such systems are mostly private indi-
viduals and, in some cases, communities and public organizations. This 
model tends to exclude the poor inhabitants of many villages, who usual-
ly have limited amount of cash. 
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Figure 13: RE supply model in Nepal 

Credit Model is another model normally used for the installation of solar 
home systems. Under this model, the product is sold to the rural client 
on credit, against nominal collateral or under personal guarantees from 
the local dealers, and payment is made in installments. The installation 
costs are normally high under this model due to the high risk associated 
with the credit transaction; both at local dealer and consumer level, and 
the products are often high or medium quality. Inability to provide col-
lateral keeps the poor away from this model.  

Mixed Finance Model is a widely used model in which the government 
provides fixed amounts of subsidy and the balance needs to be borne by 
the villagers, in the form of equity and/or credit from the bank. This 
model is applicable to all types of technology from pico (family hydro) 
and mini hydro to solar home systems, and the ownership is either in the 
hands of private individuals or the community. This market model is 
characterized by high installation costs (additional costs associated with 
lengthy procedures and the quality assurance system). However, the 
grant/subsidy guarantees affordability to larger groups, and high equip-
ment quality contributes to the sustainability of this solution.  

Wide-ranging literature is available on market-based renewable energy 
supply models which are in practice in developing countries (Nieuwen-
hout et al., 2001; Reinmüller and Adib, 2002). The fee for service model, in 
which the product is owned, operated and maintained by the supplying 
company, with the customer paying regular fees to the company for an 
electricity service was successfully implemented in Zambia  with solar 
PV for rural electrification (Lemaire, 2009), and also in Bangladesh for 
small rural shop owners (Ibrahim et al., 2002). This is not in common 
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practice in Nepal but could be an interesting option to explore. A dona-
tion model, in which the technology is transferred to the community as a 
gift, is hardly in practice in Nepal or in most other developing countries 
these days. This study shows that the companies interviewed have a 
preference to sell under the cash model because of its simplicity com-
pared to the mixed finance model. In addition, there is procedural com-
plexity and a delay in getting the subsidy. However, the mixed finance 
model is the most widely used model as a result of the consumer prefer-
ence.  

In addition to these three supply modalities, the European Union sup-
ported REP, has come up with a completely different modality to dis-
tribute the solar PV equipments to the institutional rural clients including 
schools, health clinics and water irrigation groups (see section 3.3). Un-
der this modality, local community-based organizations (COs) get the so-
lar PV equipment from the programme free of charge and they operate, 
manage and sell the electricity service to institutional clients at a nominal 
price. This modality is not discussed in the above diagram because it is 
not meant for household rural electrification, and is not a market-based 
model. 

4 . 2  D r i v e r s  f o r  t h e  r e n e w a b l e  
e n e r g y  b a s e d  r u r a l  
e l e c t r i f i c a t i o n  m a r k e t     

In general, the drivers behind renewable energy based rural electrification 
can be broadly classified into three categories: (i) economic drivers, (ii) 
social drivers, and (iii) environmental drivers. This section addresses 
what each of these drivers mean in the context of the rural electrifica-
tion.   

Economic Drivers  

Economic constraints and the security of supply are strong incentives 
which drive off-grid RE-markets in Nepal. Off-grid electrification using 
RE is a more viable and attractive option compared to the extension of 
grid lines, particularly in rural areas with scattered populations, difficult 
geographical terrain and low energy demand. The extension of the grid 
to remote areas has been found to be financially unattractive in Nepal 
(ADB-NEA, 2004). On the other hand, no major investments have been 
made to increase power generation in the national grid in many years 
(586 MW in 2002 and 689 MW in 2009) despite increasing demand 
(NEA, 2002; NEA, 2009). Thus, in the existing situation, extension of 
the grid lines into rural areas is less attractive from both technical and fi-
nancial perspectives.  
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If we make an economic comparison, the average cost of electrification 
per household is US$ 264 using micro-hydro, and US$ 432 using PV 
(Mainali and Silveira, 2011). Meanwhile, the average cost of extending of 
the gridline itself (i.e. excluding the cost of generation) is US$ 300 per 
household (estimating that averages of 16 households are served by each 
Km of extended grid line) (Thapa, 2010). Grubb and Vigotti, (1997) have 
estimated that off-grid technology is a better option than grid extension 
for electrification in developing countries if there are less than 100 clients 
per Km of gridline. For the government of Nepal, off-grid technologies 
have been an attractive option for promoting electrification, whereby 
government investments are used to complement investments by house-
holds and other sources, thus bridging economic constraints both at 
government and household levels. Government investments, in the form 
of subsidies, amount to 55% of the total investments made in micro-
hydro and 27% of investments made in SHS (Mainali and Silveira, 2011). 
In the case of grid extension, the government has to bear 100% of the 
costs for the extension of the transmission line and 80% of the total cost 
of expanding the rural distribution network, while the remaining 20% 
has to be borne by the local community or cooperatives (NEA, 2007).  
 
Social Drivers  

Access to electricity brings improvements in social welfare, particularly if 
other development instruments are in place.The importance of access to 
modern energy (including electricity) for development has been dis-
cussed by various authors (Goldemberg et al., 2004; Gomez and Silveira, 
2010; Jones and Thompson, 1996; Martinez and Ebenhack, 2007; Zahnd 
and Kimber, 2009).  

 
Figure 14: Human development and electrification 

(Source: UNDP, 2004) 
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This study also aimed to look at the co-relationship between electrifica-
tion indexes1 and social welfare in the case of Nepal. Figure 14 shows the 
relationship between access to electricity and the human development 
index2 in all seventy five districts of Nepal. It indicates that as access to 
electricity increases, there is a significant improvement in the human de-
velopment index, which is one of the motives behind the expansion of 
electrification in rural areas. 

Environmental Driver  

Climate change has become a global agenda and this has favoured the 
use of renewable and the creation of carbon markets in many developing 
countries, including Nepal. Nepal ratified the Kyoto protocol in Septem-
ber 2005. So far, two small scales bundled CDM projects using biogas 
technologies have been registered and are in operation. Small scale CDM 
projects with bundled micro /mini hydro have also been initiated in 2003 
by AEPC, but the project has not been implemented so far.  Hence,  the 
effects of the CDM scheme on the promotion of the market for renewa-
ble are limited. The same can be said about CDM projects in low income 
countries in general looking at the projects‘ share among the CDM pro-
jects registered at UNFCCC. Nevertheless, the global agenda on climate 
change is gradually affecting the views of bi-lateral and multi-lateral 
agencies and this is likely to continue. The Global Environment Facility, 
the World Bank (WB) and UNDP have been instrumental in promoting 
the development of RE-markets in developing countries (Kozloff, 1995).  
Bilateral agencies operating in Nepal, such as DANIDA and NORAD, 
have specifically highlighted the climate change and environmental agen-
das in their energy programmes, including the support they provide to 
CDM projects (ESAP, 2007). In addition, increased awareness among 
rural people about the risks and impacts of indoor air pollution and the 
health hazards from using kerosene lamps for lighting, have also served 
to motivate off-grid RE electrification in rural areas.  
  

                                                      

1
 The electrification index is the ratio of the percentage of the population electrified  in a 

particular d istrict to maximum percentage of the population of the electrified  d istrict. 

Kathmandu is the reference d istrict with a maximum electrification percentage of 96.8% 

and  thus, there, the electrification index is 1. 
2
HDI is a composite index that measures a location’s average value of human well being 

primarily taking into consideration three ind icators: longevity, education, and  standard  

of living (http:/ / hdr.undp.org/ en/ humandev/ ). 
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4 . 3  M a r k e t  g r o w t h  a n d  
d i s t r i b u t i o n a l  a n a l y s i s  o f  o f f -
g r i d  r u r a l  e l e c t r i f i c a t i o n  

How is the off-grid rural electrification market growing in Nepal? How 
deep is the penetration of different technologies into rural areas? How is 
the market for these technologies operating? These are some of the re-
search questions of interest to this study. As mentioned earlier, the two 
main sources of off-grid technology for rural electrification in Nepal are 
micro-hydro and solar home systems. Officially, installations of micro- 
hydro and solar home systems have been recorded since 1962 and 1992 
respectively. However, only after 1998, there has been a significant 
growth in renewable energy based rural electrification, as shown in Fig-
ure 15. 

 

Figure 15: Cumulative installation of micro-hydro and solar PV in Nepal, 
1992-2006.  

(Data Source:  CADEC and AEPC, 2008) 
 

This can be correlated with the implementation of a number of policies 
(subsidy policy 2000 with its delivery mechanism, decentralized govern-
ance policy, and VAT and import tax exemption for RE technology) and 
the establishment of institutional set-ups in the sector, for example the 
Alternative Energy Promotion Centre, a government institution designed 
to promote alternative energy in Nepal, which was established in 1996. 
The initiation of support programmes such as REDP (1996) and ESAP 
(1998) are also some of the key elements behind the above expansion. 

The expansion of electrification can be understood in different ways 
when it comes to the increase in electricity coverage. Further investiga-
tion is necessary to understand the market penetration of the technology 
in rural areas. The expansion can result in intensive growth of electrification 
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on the one hand, which is basically an increase in the number of house-
holds served with electricity within electrified communities or densifica-
tion of electricity provision at the community level. On the other hand, 
the expansion can result in extensive growth which is the physical or geo-
graphical expansion of electricity coverage reaching communities that 
were not previously electrified at all (World Bank, 2008). The rural elec-
trification rate is the product of the two growth factors, which can be 
expressed mathematically as: 
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Let us look at the distribution rate of off-grid rural electrification in Ne-

pal. The first term ( Pe/ Pvdce) on the right-hand side of the equation 1 
shows the intensity of electrification within the electrified communities 

(VDCs in this case) and the second term ( Pvdce/ Pvdc) shows the popu-
lation of the electrified VDCs in summation of population of all VDCs. 
As previously described in the methodology section, five districts (one 
from each development region) were sampled. The three ratios above 
were calculated for the five sample districts for years 1991 and 2006. The 
year 1991 was taken as a reference year for two reasons. Firstly, use of 
solar home systems started (with official recording) after 1991 and, sec-
ondly, Nepal entered the democratic era with the introduction of a par-
liamentary system in the same year.  

The analysis shows that there was a huge increase in the extensive 

growth ratio ( Pvdce/ Pvdc) in all districts in the year 2006 compared 
to 1991, which means that the physical expansion of the electrified 
communities had increased significantly in 2006,  when compared to 
1991. Some of the districts were even approaching full coverage (in 
terms of an expansion in the numbers of electrified VDCs) which corre-
sponds to a ratio of one in Figure 16. 
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Figure 16: Intensive and extensive rural electrification growth in the five districts 
of Nepal  
(Data Source: District profiles, 2008; CADEC and AEPC, 2008). 
 

 

Figure 17: Household electrified with micro-hydro and solar PV 
in the five districts of Nepal.  

          (Data Source: CADEC and AEPC, 2008) 
 

Figure 17 shows the cumulative number of households electrified with 
micro-hydro and solar home systems during the specified years in each 
of the five districts. The solar electrification that was started after 1991 
led to a revolutionary jump in the extensive growth and has also taken a 
significant share of off-grid electrification within a short time span. The 
new technology has been helpful to minimize the existing limitations to 
the expansion of on-grid rural electrification, which depended on high 
transmission and distribution costs in scattered villages with low per cap-
ita electricity consumption amongst the poor.  
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Compared to 1991, the intensive growth ( Pe/ Pvdce) within electrified 
communities decreased in 2006 in almost all analyzed districts. The pos-
sible reason for this could be that micro-hydro, which was previously the 
only off-grid electrification technology used, normally covers a relatively 
wider economic class within the population of the village because of its 
size, nature and community-based implementation modalities. With the 
introduction of solar PV business in 1992/93, many un-electrified com-
munities/VDCs could finally be served, which mainly raised the exten-
sive growth, but only the better-off rural populations were served with 
the technology and many poor households were excluded because of af-
fordability constraints. This indicates one of the obvious drawbacks of 
solar PV technology, which is that, Solar PV is still not within the reach 
of the economic poor. The poor are often excluded due to high initial 
connection charges (in the case of on-grid) or high upfront technology 
costs (in the case of off-grid). Thus, the poor do not always get immedi-
ate benefits from electrification coming to their villages.  

Nevertheless, once there is an increase in extensive growth (i.e. electrifi-
cation expands into the non-electrified areas), intensive growth (i.e. 
household connection or distribution within electrified communities) al-
so increases in the long run. The social drivers and the demonstration ef-
fect of social change play a vital role in this growth. An analysis done by 
the World Bank (2008) in 5 countries (Bangladesh, Nepal, Ghana, Peru 
and Philippines) showed that the share of poorest households among the 
total number of electrified households and increased over time, along 
with the intensive growth rate in four countries, although not in Nepal. 
This is in line with our findings.  

4 . 4  P r o j e c t  c o s t  a n d  f i n a n c i a l  
s t r u c t u r e  

Project cost and financing structure are important parameters determin-
ing the feasibility of any technology. Financing is an important aspect of 
the market expansion. This study also intends to look at the project cost 
and financial mix of rural electrification schemes. What factors are signif-
icant in determining the cost of rural electrification technology? How has 
the cost varied over time? What is the financial mix of the project financ-
ing in rural electrification? These are the questions which this disserta-
tion has looked upon. 

(a) Micro-hydro projects 

The installation cost of micro-hydro projects is a function of (i) some 
site specific parameters such as head, flow, canal length and transmis-
sion/distribution length, (ii) accessibility from the road head and (iii) the 
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size of the individual project. The relationship becomes complex when 
all the parameters are taken into account.  

 

Figure 18: Cost per kW and Subsidy per kW in MH installation 

This analysis focused on the accessibility and size of projects while site 
specific technical issues were not addressed. All the costs associated with 
projects installed in different fiscal years (from 2001/02 to 2007/08) 
were normalized for 2008 values, taking into consideration the inflation 
rate. The analysis showed that installation costs per kW varied from US$ 
1850 to US$ 3455 (Figure 18). Observations indicated that the cost per 
kW tends to decrease as the size of the project increases. Thus, as ex-
pected, economies of scale (in terms of plant size) matter. The main rea-
son behind the lower cost per kW in larger projects is the cost of certain 
components of the projects, such as the construction of the powerhouse, 
land acquisition, civil structures, installation, supervision and even the 
cost of the generators and turbines, which do not increase proportion-
ately as the size of the plant increases.  

If we look at the historic cost trend for the micro-hydro in Nepal, the 
average cost per kW went from less than US$ 1000 in the early 80s‘ to 
above US$ 2000 for the plants installed in the late 90s‘ (Rijal, 2000) and 
an average cost of US$2500 per kW for the early 2000. In spite of high 
inflation rates, political insurgency and instability in the country, the in-
crement in costs per kW is not as significant in the projects implemented 
under the subsidy policy 2000. The reasons behind this could be (i) an 
increase in the economic scale of the renewable energy business in recent 
years; (ii) the subsidy policy, with a fixed amount of subsidy per kW; and 
(iii) the enforcement of a maximum project cost ceiling, by the govern-
ment, as an eligibility criterion for subsidy approval. Other possible rea-
sons could be improvements in technological and project management 
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efficiency, achieved through gaining experience along the learning curve 
(Zwaan and Rabl, 2004; Isoard and Soriab, 2001). 

The cost per kW for decentralized and remote MH projects in India was 
in the range of US$ 2670 to US$ 5010 in the early 2000s (Nouni et al., 
2006). There is a wide variation in cost per kW in India, depending on 
the size of the project, and the quality and origin of the equipment 
(Bhattacharya and Jana, 2009). The differences in per kW cost, in the 
case of Nepal and India, could also possibly be explained by variable 
physical conditions, the size and quality of projects and policy or market 
factors which cannot be further analyzed within the scope of this study. 
Moreover, the costs of MH in remote areas of Nepal seem to be in a 
lower range than in the case of India. 

How the financial-mix pattern i.e. the proportions of subsidy, equity and 
loan contribution in the micro-hydro projects has changed overtime is 
another important observation. To examine this, the weighted average 
contributions (in terms of percentage of the total project cost) of subsi-
dy, equity, credit and DDCs/VDCs support for the MH projects in-
stalled in each fiscal year (from 2001/02 to 2007/08) are shown in Fig-
ure 19.  

 

Figure 19: Financial mix pattern over time for MH projects in 
Nepal. (2001/02-2007/08) 

The analysis revealed that community contributions towards MH pro-
jects have increased significantly over time, which is an indication that 
the rural electrification market is moving towards becoming a sustainable 
business. The communities are willing to pay more, which is also related 
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to affordability. In this context, remittances may have played an essential 
role in the rural economy. Household economies in rural areas are often 
greatly influenced by family remittances. This will exert considerable af-
fect on household income, local resource use and investment decisions 
(Kramer et al., 2009). In recent years, the tendency of youth migration 
from villages to abroad has increased in Nepal. Statistics also show that 
the contribution of remittances towards GDP has increased from 10% 
to 17 % since 2001. Thus, remittances could be providing important 
contributions towards raising community equity in MH projects. The re-
lationship between the real GDP growth rate, contribution of remittanc-
es towards GDP (data collected from Nepal Rastra Bank) and equity 
share in MH projects during the study period are shown in Figure 20.   

 

Figure 20: GDP, remittance and equity share in MH project. 

The contribution of subsidies towards the total project cost had de-
creased as the total project cost had increased over the period because of 
market inflation and subsidy per kW being the same over the period. The 
development of the credit component share in the project is not encour-
aging. Either people are not looking for credit or the credit providers are 
not interested in this type of business. Given that the investment in rural 
electrification is significant for small villages and households, it could be 
expected that credit would be more widely used if it were easily available 
on attractive terms. It was observed that some of the projects (about 
25% of the subsidy approved projects) could not be implemented or 
were delayed because they were not eligible for credit. Therefore, easy 
access to credit facilities could probably help to further increase the rate 
of electrification. The outlook for the financial sector with regard to this 
issue is discussed later in this chapter.  
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(b) Solar home systems 

The costs for different sizes of solar home systems (SHS), from two ma-
jor companies were compared. The cost varied from US$ 244 for a 12 
watts peak system to US$ 880 for a system of 75 watts peak (AEPC-
ESAP, 2003). As seen in Figure 21, the cost of the system varied from 
US$ 12 to US$ 20 per watt peak. Solar home system components‘ prices 
are marginally falling in the international market.  

 

Figure 21: Cost of Solar Home System 

 

Currency devaluation and other inflationary factors, including political 
insurgency, have pushed up the cost of the solar PV systems in the do-
mestic market. Despite that, the price of solar home system has re-
mained fairly stable in Nepal. This can be explained by competition in 
the market and increased economies of scale (Rai, 2004). The financial 
mix data for solar home systems were not available at individual project 
level. Therefore, based on data available from Rural Energy Fund (REF) 
and Agriculture Development Bank-Nepal (ADBN) relating to the total 
amount of subsidy granted, the total number of systems, the system cost 
and the total amount of loan disbursement, estimation was made. It was 
found that loans were used to cover 55% of the costs, followed by 27% 
covered by subsidies and 18% by owners' equity.  The credit mechanisms 
and the companies‘ networks were comparatively better established for 
Solar PV businesses than for MH. 
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The official data collected from AEPC and CADEC indicated that be-
fore the implementation of subsidy policy 2000, the average installation 
of micro-hydro and solar PV per year was 540 kW and 110 kW respec-
tively. After the implementation of the subsidy policy 2000, the average 
installation per year increased significantly for both micro-hydro (760 
kW) and Solar PV (400 kW). An ambitious subsidy programme was put 
forth by the government, aiming to electrify three hundred thousand 
households between 2007 and 2011 using micro-hydro and solar PV. 
There is a real challenge ahead as a huge amount of community partici-
pation, in terms of equity and credit facilities, is needed for the successful 
implementation of this electrification target. 

4 . 5  R e s u l t s  o f  t h e  s u r v e y  w i t h  
s t a k e h o l d e r s  o f  t h e  r e n e w a b l e  
e n e r g y  m a r k e t  i n  N e p a l  

This section covers the analysis of the questionnaire survey that was car-
ried out with the key stakeholders operating in the RE sector, i.e. private 
installation and supply companies, NGOs and financing institutions. The 
questionnaire survey aimed to enhance the understanding about the re-
newable energy market in Nepal in questions related to its sustainability, 
the roles of subsidy and credit in the market, business volumes and em-
ployment generation. The survey has not only captured specific facts 
about the market, but also reflects the perception of stakeholders with 
regard to the market dynamics of renewable energy based rural electrifi-
cation. Some of the most important results are presented in the follow-
ing section. 

(a) How do you evaluate current renewable energy business in the 
rural electrification sector? 

Renewable energy business in rural areas comprises a huge market, with 
the poor acting as major clients and business with the poor always being 
a challenging task. The respondents from the private (sup-
ply/installation) companies and NGOs were asked about their views on 
existing business in relation to subsidies. Sustainable livelihood business 
is a framework where both the poor and the supplying companies get 
benefits from the business transaction. Meanwhile, the subsidy helps the 
poor to have access to the modern technology. However, the effect of 
subsidy policies may vary when it comes to promoting a sustainable 
growth of the market.  
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The following four alternatives responses were given to the respondents: 

a. Purely subsidy lifted: Market fully dependent on subsidies which 
means that business may collapse after the subsidy is withdrawn.  

b. Leaning towards subsidy-lifted: Market largely dependent on subsi-
dies, i.e. market size and players are increasing virtually because 
of subsidies; some players may disappear if subsidies are cut.  

c. Leaning towards sustainable livelihoods: Business volumes may have 
been accelerated by subsidies but the market can sustain itself 
even with decreasing subsidies for renewable energy. 

d. Sustainable -livelihoods: Business can fully sustain itself without 
government subsidy.  

 

Figure 22: Companies‘ and NGOs‘ views on market for micro- 
hydro and solar PV, 2008.       

As can be seen in Figure 22, about 58 % of the respondents viewed the 
existing micro-hydro sector business as leaning towards subsidy lifted 
business,  27% said that it was a solely subsidy driven business, and 15% 
believed that the business as leaning towards sustainable livelihoods. In 
the case of solar PV systems, 42% viewed the business as leaning to-
wards sustainable livelihoods, 29% thought the business as leaning to-
wards subsidy lifted, and 25% viewed it as purely subsidy driven. Very 
few (about 4%) viewed the business as a fully sustainable livelihood 
business.  

The above perspective survey indicates that subsidies are still very im-
portant for both micro-hydro and solar home systems, but the renewable 
energy market seems to be taking off after all. The market scenario is rel-
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atively better for solar PV than for micro-hydro. In fact, the clients of 
individual solar home systems tend to be relatively better off rural peo-
ple. To some extent, the suppliers‘ networks, the clients‘ purchasing 
power and the availability of micro-credit facilities at a local level have 
made the solar business scenario relatively better. 

(b) Is the existing subsidy a smart policy? 

To understand how the sector has perceived the effectiveness of the 
subsidy policy, the respondents from private companies and NGO‘s 
were asked for their view on the smartness of the existing subsidy policy, 
with the options ―yes‖, ―partially‖ and ―no‖. The respondents were also 
asked to give their opinions on the strengths and weaknesses of the sub-
sidy policy.  

66% of the private sector respondents and 67% of NGOs responded 
that the policy is partially smart. However, significant portions of the or-
ganizations surveyed (32% of the private companies and 25% of NGOs) 
did not see the policy as smart at all. Only the small fractions (2% of the 
private sectors and 8% of NGOs) were of the view that the subsidy poli-
cy is a smart policy (See Figure 23). 

 

Figure 23: Perception on smartness of the Subsidy Policy (―is the 
subsidy policy smart?‖) 

The cumbersome subsidy delivery process was the reason for dissatisfac-
tion among the respondents.  The respondents pointed out procedural 
issues which they felt could be simplified without violating the objective 
of the subsidy policy, for example the decentralization of the subsidy de-
livery process. During the interview, many respondents argued that the 
subsidy policy was not guided by the rural energy policy 2006, which 
strongly advocates the decentralization of authority and decision making 
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to the local level. Some respondents argued that the handover of respon-
sibility and authority to local institutions would make the process more 
efficient. 

The requirement for projects to have at least 10% productive end uses 
and to limit maximum demand of 120 watts per household as eligibility 
criteria for subsidy approval were seen as contradictory and detached 
from local realities. For example, livestock-based industry is an im-
portant activity for many households in rural areas. These households 
would benefit greatly from electric power for the refrigeration of dairy 
products and poultry farming, but this also means that household energy 
demand would go beyond the maximum household load in average pro-
ject calculations. A lack of understanding of such peculiarities in the local 
economies affects the design and approval of large-enough projects for 
some communities. A fixed subsidy amount based on per kW generated 
capacity, and the quality assurance systems within the subsidy delivery 
process are to be as major strengths of the subsidy policy perceived by 
the respondents.  

(c) How available is access to credit? 

Credit plays a very important role in the process of rural electrification, 
in order to minimize the financial gap. In this context, the role of Agri-
culture Development Bank of Nepal (ADB/N) has been highly instru-
mental. This study also aimed to look at how the credit sector is re-
sponding to renewable energy demand in the rural areas. In the begin-
ning, 22 financial institutions were approached, but only 13 institutions 
responded. Out of the 13 financial institutions surveyed, 3 were com-
mercial banks, 3 development banks, 5 cooperatives, 1 micro-credit or-
ganization and 1 NGO with a small credit programme. Those institu-
tions investing in the RE sector or showing interest in future investments 
in the sector, entertained the questionnaire. 

The loan exposure was highest towards wholesale and retail lending 
(33.6%), followed by industry and production (23.3%), agriculture 
(10.3%), construction industry (5.4%), hire purchase (4.3%), and others 
(22.6%). The smallest share, or less than 1%, was dedicated to renewable 
energy. Thus, renewable energy does not currently constitute an im-
portant share of the banks‘ lending portfolio (see Figure 24). The interest 
rate for the energy portfolio varies from 10% to 16% for different credit 
institutions. The government banks had lower interest rates than the mi-
cro-credit and finance companies. Private credit companies were found 
to be least interested in the sector due to higher investment risks. Coop-
eratives and microfinance institutions, operating at local and district lev-
el, showed their interest to enter the business, provided they get some 
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soft loan facilities in order to mobilize credit for renewable energy sector. 
Some of them were already working within the sector in small opera-
tions.  

 

Figure 24: Loan exposure of financing organizations in 2006/07 

The loan exposure within the renewable energy segment was further ana-
lyzed in the study. The small hydro projects above 1 MW had the highest 
(62%) loan exposure followed by solar PV systems (21%), biogas (13%) 
and micro-hydro (4%). Out of these, Agriculture Development Bank, 
Nepal- ADB/N and Rastriya Banijya Bank-NBB (National Commercial 
Bank) had the major loan exposure to the renewable energy sector. The-
se two banks were responsible for 37% of total loans in renewable ener-
gy sector and 98% of the loans in micro/mini hydro, solar PV and bio-
gas (excluding only small hydro loans). These government-owned banks 
had a fairly extensive network all over the country. The credit exposure 
in renewable energy and non-performing assets (NPA) in the fiscal year 
2006/2007 were further studied and summarized in figure 25. 
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Figure 25: Loan Exposure and NPA level for Development Bank 
and Commercial Bank 

The Agriculture Development Bank has been investing in rural energy 
since 1981, and its level of accumulated non-performing assets (NPA) is 
high. The situation looks better for the National Commercial Bank as it 
has a comparatively short history of investment in rural electrification. 

During the interaction, both banks showed their discontent with the lev-
el of non-performing assets (NPA) in renewable energy, which had 
forced them to rethink their investment policy in rural electrification. 
Although both banks had a large national network, they were not able to 
build up effective follow-up and recovery mechanisms for rural electrifi-
cation projects.  The projects have to be made bankable in order to 
boost the investment from financial institutions. Some essential factors 
to promote investment in this sector are to minimize the risk of invest-
ment and implement a number of policy incentives on the sector. The 
development of investment guarantee mechanism could be one possible 
solution, which needs to be further explored within the local context. 

(d) How do you see the new entries in the market? 

The number of installation/manufacturing companies working in the re-
newable energy sector has doubled in the past 10 years. Is this expansion 
in the market natural? How have private companies working in this sec-
tor perceived the entry of new companies into the market? The options 
of choice inquired whether they saw this as a healthy competition, a 
threat, or a must in the context of increasing demand. 



 74 

 

Figure 26: Perception of private sector on new entrants in the 
RE- market, 2008 

As shown in Figure 26, 50% of the respondents saw it as healthy compe-
tition, 23% of them took it as a threat of distorting the market, and 20% 
considered the entry of new players essential to meet the growing market 
demands. The rest 7% of the respondents preferred not to give any 
comments on this question. Thus, the majority of existing market players 
did not see new entries and increasing competition as an immediate risk 
for their business. This was probably due to the on-going expansion of 
the market, for as long as subsidies are available in the sector. In reality, 
they were more worried about the possible interruption of subsidies 
supporting the electrification programme in the future, which could seri-
ously affect demand for their services and, ultimately, the future of their 
business.  

(e) Perception survey using rank graph methods 

Two questions in the survey, which aimed at investigating the perception 
of the respondents (private companies and NGOs) in relation to (i) the 
driving forces behind the RE-market (ii) elements affecting the expan-
sion of the current renewable energy market, were of ranking type. The 
rank graph method proposed by Yasumasa (1986), was used to analyze 
the preferences of the respondents according to their ranking of these 
two questions. The graph plotting method is briefly described in Appen-
dix 1. 

 Which are the prime drivers for RE-markets? 
 
The drivers behind the renewable energy based rural electrification have 
been discussed in the section 4.2. Which drivers are of prime importance 
for the renewable based rural electrification in Nepal? In order to find 
this out, the respondents from private companies and NGO‘s were 
asked to rank economic, social and environmental drivers according to 
their importance. The results are presented in Figure 27, where each 
driver has been plotted as an item vector. The economic driver was 
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ranked as the most important, with an average ranking of 1.46, followed 
by the social driver (1.83) and the environmental driver (2.65). The con-
cordances (represented by the length of the item vectors) among all three 
items are relatively similar. 

 

Figure 27: The importance of different drivers for shifting markets to 
RE in Nepal, 2008 

Depending upon the stage of market development and other local condi-
tions, the priority and significance of market drivers may vary. In the 
context of Nepal, providing access to electricity at a low-cost in remote 
areas and increasing energy supply security are the prime concerns. Thus, 
this is the prime driver behind RE-based rural electrification. The envi-
ronmental drivers therefore have a lower priority in Nepal. 

 Which are the prime elements affecting the expansion of re-
newable energy market? 

 
In the process of understanding the renewable energy market, the fol-
lowing factors have been identified as elements which negatively affect 
the expansion of the current renewable energy market in Nepal: insuffi-
cient subsidy (low subsidy); cumbersome subsidy delivery mechanisms 
(subsidy delivery); lack of trained human resource at the local level (lack 
of HR) and appropriate research and development for doing business 
with the poor; high unit cost of technology transfer (High Tech Cost); 
weak institutional set up to reach consumers (Institutional Setup); diffi-
cult geographical terrain (Diff Geo Terrain); high level of risk with no in-
surance (High Risk) and a lack of environment tax policy (Env. Tax Poli-
cy). The respondents from private companies and NGOs were asked to 
select just 4 items from the above list of identified elements, which they 
considered to be most important for the development of the market, and 
to rank them from 1 to 4, with 1 for the most important. The results of 
the survey are presented in Figure 28. 
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Figure 28: Elements that affect the expansion of the current RE-Market 
in Nepal, 2008 

(Note: The phrase in brackets indicated in the text is also used in the graphical 
representation). 

This study confirmed that easy access to credit was considered the most 
important issue receiving an average ranking of 1.67, followed by insuffi-
ciency of subsidy support (2.0), high technological cost (2.15) and subsi-
dy delivery mechanism (2.27). However there was less concordance on 
the issue of insufficiency of subsidy and the cost of the technology. Ele-
ments such as a lack of institutional set-ups to reach the rural consumer 
(2.42), high per unit delivery cost (2.64) and difficult geographical terrain 
(3.30) were also mentioned in the survey. Other issues were seen to be 
less noteworthy, as observed in the ranking and concordance, so they are 
not included in this graph.  

Innovation in credit options, in order to improve affordability by the ru-
ral poor and the decentralization of the subsidy delivery process, at least 
to the regional level, were two remarkable points suggested by many of 
the respondents during the survey. The decentralization of the process 
would save huge amounts of money and time spent on transport, which 
is usually needed in order for the poor to comply with the logistics of the 
centralised process and to meet a cumbersome delivery process. 
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5 Conclusions and 
way forward 

The government of Nepal has given rural electrification a high priority. 
The pace of electrification has increased significantly since 1998, along 
with the introduction of specific support institutions, programmes and 
policies. Market-oriented policies on renewable based off-grid technolo-
gies (solar home systems and micro/mini hydro) have been used as a 
mechanism to promote rural electrification in Nepal. As a result, the RE-
based rural electrification market is expanding. Entrepreneurial forces in 
the country have been triggered by these energy policies. Along with in-
creased market size, the number of installation/manufacturing compa-
nies and NGOs working in the RE sector has doubled in the past 10 
years, and they are quite diversified.  

A RE-based electricity market can be driven by economic, social and en-
vironmental drivers. Depending on the stage of market development and 
other local conditions, market drivers and their significance may vary. In 
the context of Nepal, providing access to electricity at low-cost in remote 
areas and increasing energy supply security are primary concerns. The ef-
fects of demonstration and welfare improvements in nearby villages have 
also played a significant role in the development of rural electrification in 
the country. The environmental drivers have had a lower priority in Ne-
pal so far. 

Rural electrification is normally financed with local equity, government 
subsidy and loans from financing companies. Equity became more im-
portant in the total funding mix while loans decreased substantially in the 
period studied (2001/02 to 2007/08). Subsidies have been used to im-
prove affordability and facilitate energy access. This provides a positive 
indication that private resources (local equity share) are available and can 
support rural electrification. Remittances could also be playing an im-
portant role in the electrification process, in which case the global finan-
cial crisis could slow down the pace of rural electrification in Nepal. At 
the same time, the low importance of loans in the total funding mix is al-
so a further indication that funding remains a major challenge if electrifi-
cation is to reach a larger proportion of the rural poor. The study has 
found that proper access to credit is essential for the sustainable growth 
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of the rural electrification sector. Therefore, difficulties in getting access 
to credit should be considered as a threshold that needs to be seriously 
addressed for speedy rural electrification. 

At the moment, access to credit for rural electrification is mainly concen-
trated within two state owned banks having extensive networks through-
out the country, which implies easy access to consumers. However, the 
experiences of these banks with regard to loan recovery and non-
performing assets are not so encouraging. Therefore, closer attention is 
deemed necessary to the financing of renewable energy. Private credit in-
stitutions and local NGOs could also play a role in diversifying credit 
and increasing the efficiency of lending and debt recovery. A credit guar-
antee scheme, which provides guarantees to bankers against the loans 
taken by consumers, could help attract the interest of such institutions. 
To minimize investment risk and increase investment recovery in rural 
areas, the credit operations of large financing institutions could be tied 
up with local credit institutions. Increasing the efficiency of lending is es-
sential before further resources can be allocated effectively, in order to 
help accelerate the electrification process. Robust funding mechanisms 
could further support acceleration in the rural electrification process in 
Nepal. Therefore, in the long run, government agencies and technical as-
sistance from donors should focus on strengthening the credit opportu-
nities for renewable energy at the local level.  In addition, cumbersome 
subsidy delivery mechanisms were identified as another significant factor 
affecting the expansion of the renewable energy market. A decentralized 
and more efficient subsidy delivery process could improve access to sub-
sidies, ultimately helping to intensify the electrification process. 

This study found that the policies have had a significant impact in creat-
ing awareness of the benefits of electrification followed by increased de- 
facto demand for energy technologies in rural areas. Subsidies have 
served to channel demand towards solar home systems and micro-hydro. 
Apparently, the availability of subsidies had an impact on the formation 
of markets for these two technologies. Distributional analysis of rural 
electrification in Nepal showed that off-grid rural electrification in gen-
eral, and solar home systems in particular, helped to overcome some of 
the economic constraints of extending long transmission lines, related to 
grid extension, thus speeding up the electrification process. The use of 
renewable energy technologies acted as a breakthrough, needed to 
achieve higher electrification coverage in 2006, compared to 1991. How-
ever, the intensive growth ratio had reduced in 2006 compared to 1991. 
The existing markets have only been able to attract the better-off section 
of the rural community, providing opportunities only in areas where 
there were low hanging fruits. There is a real challenge ahead concerning 
the expansion of electrification to cover all the rural poor. Innovation in 
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product packages and credit models is necessary in order to tackle such 
challenges and to capture all the poor rural clients in the market. Think-
ing more carefully about the various segments of the market will pave 
the way for a wider product range to serve the needs of the poor. 

RE-based electrification in Nepal builds upon the country‘s high availa-
bility of natural resources. Subsidies are helping to create an enabling en-
vironment for the formation of RE-markets among poor segments of 
the rural population, and to capture other resources in a context of high 
willingness to access and pay for electricity. The institutional and regula-
tory set-ups that affect the formation of RE-markets are evolving, and 
the peculiarities of the market are increasingly understood by policy 
makers and market players operating in rural areas. Continued studies are 
needed to monitor change and support policy. Adjustments are needed 
with the purpose of intensifying the electrification process and alleviating 
poverty throughout the country. The study has shown that the market 
based rural electrification mechanism can function well even in the least 
developed countries like Nepal. This can be a good example for many 
other LDCs who are addressing the challenge of electrification.   

The research has also helped to identify directions for future research 
work towards a PhD. Two specific areas have been identified for further 
studies. 

Rural Electricity Modelling for strategic policy design  

The existing rural electrification policies and programmes in Nepal are 
technology specific. There are no clear criteria at national level for 
choosing the rural electrification strategy which is best applicable to a 
specific area, for example, either comparing the individual household 
systems, or mini grid, or national grid system. The feasibility studies of 
the technology are done on individual basis at project level and they are 
biased towards specific technologies, and often also the donors‘ prefer-
ences. This is a common problem among developing countries. The de-
velopment of a rural electricity model to evaluate options in face of 
available resources and regional demand will allow the elaboration of 
various scenarios in search for least-cost options for the electrification of 
rural areas. The idea is to develop a model that can be applied to the 
context of various LDCs.  

Develop Sustainability Indicators for renewable energy based elec-
trification systems  

Are the renewable energy systems which applied for rural electrification 
in developing countries sustainable? What governs the sustainability of 
rural electrification systems? Accessible sustainability indicators need to 
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be identified to look at technical, social, economic, ecological and institu-
tional aspects of the system under evaluation in a given specific context. 
These indicators will be prioritised based on their importance in the spe-
cific country context. Evaluating of such generation systems using those 
performance indicators will help to have deeper understanding of rural 
electrification systems which are appropriate in selected countries cases. 
This could help the decision makers to choose the more effective elec-
tricity generation model to develop as a sustainable solution for the rural 
development in given circumstances. 
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