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Abstract 
 

Energy is fundamental for today’s civilization and it is indispensable for people’s daily 

life, however, about 2.7 billion people are still lack of access to modern energy 

services. Energy poverty reflects another dimension of the poverty, which affects the 

standard of living for least developed communities, the vulnerability of these 

communities are getting worsened by climate change. Therefore, it requires the 

cooperation and efforts of all the relevant sectors, this paper summarizes the energy 

poverty situation, especially in Nepal, and it uses microfinance as a tool to narrow 

the financial gap, which has been considered as one of main barriers for the access 

to clean energy.  Besides, the researchers promote an improved MF model, hoping 

to overcome other common barriers in rural areas that have led to the failure of other 

MF’s clean energy projects, such as supply, quality and maintenance.  
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Introduction 
 

It is heartbreaking to be aware that a big proportion of population on this Planet still 

lack of access to modern energy services. What worse is this dimension of poverty: 

“energy poverty” is underestimated, so as its impact on development and 

environment.  

On the other hand, fossil fuels, which have propelled undeniable progress in our 

technological, cultural and social aspects, has serious consequences for health and 

environment, and is therefore, unsustainable. During the last years, energy 

efficiency and renewable energy technologies have become a hot topic. We have 

seen remarkable achievements in renewable energy technologies, such as solar 

power, biomass, geothermal power, wind and hydroelectric power.  

How could the poor or low income households do in order not to be left behind again 

in this trend? How do the international communities address the “energy poverty” 

issue? Bringing RET directly down to poor or low income households seems a 

promising solution.  

In order to achieve this goal, this paper contextualized in one rural district in Nepal, 

identified several barriers that prevent the implementation of RET. One of the major 

and most complex barrier is the financial gap. 

After analyzing the main issues to be tackled and diagnosing the specific 

circumstances of Nepal, a solar leasing model that uses the microfinance and micro 

entrepreneurs for serving these excluded communities is presented. This model, 

which has been inspired by other successful clean energy projects’ experiences, 

might achieve to narrow the financial gap and provide a feasible solution to other 

barriers which have caused the failure of many other initiatives. However, there are 

still many challenges to be overcome, but microfinance would be a useful tool to rely 

on.    
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Chapter 1. An alarming and underestimated poverty 
 

As we approach to the target date for the UN´s Millennium Development Goals we 

can ensure that enormous progress has been made in many aspects. The proportion 

of people living in extreme poverty has been reduced by half at a global level. Access 

to safe drinking water has been greatly expanded. More children than ever are 

attending primary school. Child deaths have dropped dramatically. Many efforts had 

been done fighting AIDS and other diseases. (United Nations Report, 2013) 

It is also true, that despite this progress there is still much to be done. That’s why 

world leaders have already started taking actions that will consolidate in a “Post-

2015” Development Agenda at the Special Summit on Sustainable Development in 

New York in September 2015. The main issues expected to be tackled by this new 

development agenda are related to the eradication of poverty and hunger, improving 

health and education and ensuring sustainable development. (UNDP, 2015) 

Regarding this context access to energy turns out to be a key element for boosting 

the sustainable development desired. Today over 1.2 billion people still have no 

access to electricity, and over 2.7 billion people rely on dirty and harmful solid fuels 

for cooking. (Understanding the impact of energy poverty) All these people without 

access to modern energy services for the basic needs for cooking, warmth and 

lighting are considered energy poor. This energy poverty burden is a factor many 

times underestimated in the quest for lifting these communities out of poverty. 

 

 

 

As stated by its president, the World Bank and UN are aware of challenges and are 

trying to lead the addressing of the problem working together through the initiative 

Sustainable Energy For All (SE4ALL, 2015)1. 

1.1 Energy poverty and vulnerability 

During the past decades we have witnessed how many of the initiatives that were 

expected to succeed in the quest for achieving economic development failed. The 

relationship between modern energy access and poverty is undeniable. And 

referring to poverty reduction, if the efforts of the public and private sector do not 

prioritize the access to energy, the development gap between the 6 billion people, 

                                                           
1 For more detailed information about this program please visit www.se4all.org 

“Ending poverty and ensuring sustainability are the defining challenges of our 

time. Energy is central to both of them.” -World Bank Group - President Jim 

Yong Kim 

 



Facultad de Ciencias Económicas 
Módulo II – Despacho 212 

c/ Francisco Tomás y Valiente, 5 
28049 - Madrid 

4 
 

from developed and developing societies, and the more than a billion people stuck 

in the bottom of development will never be overcome. 

It is easy to understand that the services that energy provide are central to practically 

every aspects of people´s life and energy poverty denies people a basic standard of 

living which should be available for all. (Action.P, 2009) Considering the actual 

conditions of these poor communities, access to energy can make a significant 

difference to their lives. For instance, energy makes possible to supply safe water 

by powering pumps or clean fuels for boiling water. Issues of gender equality cannot 

be resolved if young girls are unable to attend to school because they have to collect 

scarce fuel wood for family subsistence, which in some areas this activity takes them 

up to 4 hours a day. Energy helps to improve the quality of health care services 

provided in a community, it enables a safe and clean work environment and 

refrigeration to preserve vaccines. Moreover, productive and income-generating 

activities are enabled as a result of access to energy services. They can open their 

business for more hours, with refrigeration they can reach other markets, charge 

mobile phones batteries and have access to mobile financial services. (Morris, E. 

2007) 

However energy access is not without cost and the initial investment on 

infrastructure and technologies can be high, constituting one the main barrier of 

exclusion for energy access. There is a larger funding gap in providing energy 

access for the poor which has not been seriously addressed by existing financial 

institutions, governments, international development aid agencies and other 

involved actors. (Action, P. 2009) 

1.2. Energy Poverty in Nepal 
For instance Nepal, a poor country in South Asia with a GNI per Capita of $412 

(World Bank, 2013). It is landlocked between the People´s Republic of China and 

India. This highlands are home of almost 28 million people where more than 18% of 

them lives under the poverty line of $2 a day. The extreme topography found across 

the whole country has made the infrastructure construction very costly and difficult. 

Also the political instability has negatively affected the local development, especially 

in the remote rural areas. And regarding electricity a big proportion of the rural 

population are not connected with the national grid.  

Besides rural households are the more affected group, as a result of this situation, 

they continue using dirty conventional energy sources with very bad consequences 

for their health and the environment. 
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1.3 The short comings of conventional energy sources 
The relationship between lack of modern energy services and poverty is a vicious 

cycle in which people who lack access to cleaner and affordable energy are often 

trapped in a re-enforcing cycle of deprivation, lower incomes and the means to 

improve their living conditions.   

Environment sustainability: Although the use of fossil fuels have brought undeniable 

benefits, its exploitation is the main cause of climate change. And the actual 

development pattern, based on fossil fuel sources, is unsustainable at a global level 

and local level. (Wilkinson, P., Smith, K. R., Joffe, M., & Haines, A. 2007) In the rural 

areas of Nepal, since the main energy resource is firewood, there is an alarming 

deforestation rate that is causing severe environmental degradation. 

Health risks: Nowadays about 2.7 billion (nearly 40% of the world´s population) of 

people rely on biomass fuels sources, such as wood, coal, charcoal, or animal waste, 

which they use for cooking in open fire. Also one of the main sources used for lighting 

is kerosene, and the performance of these activities are the responsible for much of 

ill health in developing countries. Due to the exposure to high levels of indoor 

pollutants from the inefficient burning of these biomass fuels, it is estimated that 

nearly two million people a year die related to these causes. (Rehfuess, E. 2006) 

The situation in Nepal is that around 81% of households still rely on biomass fuel for 

everyday cooking. And almost 75% of households cook indoors. (The Kathmandu 

Post, 2014) 

Productivity: An economy can only work at its full potential with a continued and 

reliable energy supply. Otherwise society´s income generating opportunities would 

be reduced, it would impede the transformation of agriculture-based economies into 

industry-based economies because many labor activities could not be automatized 

and their economies will always be less effective than the other societies with 

modern energy services.  These is the case of Nepal where 80% of the population 

are involved in low productive activities related to agriculture. Furthermore even in 

some of the electrified areas of the country they suffer of scheduled power cuts of 

up to 16 hours per day during dry season, yielding less production than expected. 

(Water and Energy Commission Secretariat, Energy Data Sheet) 

Human Development: As the services that energy provides are important in many 
aspects of people’s life, their development can be very affected when they cannot 
have access to these advantages. The need to harvest the household fuels reduces 
school attendance. Improved fuel availability can improve water boiling and food 
preparation practices, leading to increased nutritional health. The health care 
services provided will improve in quality with access to reliable energy services, 
improving the living conditions of the communities. 
Dependency and Vulnerability: The consumption of fossil fuel resources has become 

a major global concern because of its importance to the functioning of the modern 
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economies, nevertheless, the uneven distribution of energy supplies among 

countries has led to significant vulnerabilities. This poses a threat to energy security 

which leads to an economic slowdown. Given the shortage of fossil fuel resources 

like coal or oil, Nepal depends on fuel imports from India and sells petrol, diesel and 

kerosene at highly subsidized rates, at a huge financial cost to the government´s 

balance. And every fluctuation of international oil price has a direct effect in 

transportation, communication, and eventually in food prices. 

Chapter 2. Alternative Energy Technologies 
 

As it has been already presented in the previous sections, there is a strong 
correlation among energy services availability and education, health, local 
employment and income generation activities, and overall improvement in the quality 
of life. Renewable energy technologies have an implicit potential, such as its 
efficiency and non-polluting characteristics, for a high impact contribution in the 
improving of the living conditions of the energy poor communities. 
  
Thanks to the technologic progress, many renewable energy systems have been 
designed, installed and professionally operated even in the most remote areas, 
bringing tangible benefits to poor communities. For instance, taking into account the 
specific circumstances of the off-grid poor households of the Rukum District in rural 
Nepal (see Case study in Box below), there are several options of renewable energy 
technologies that can fulfill the energy needs of those communities. 
 

1. Solar energy is one of the most important sources of clean energy, in order 
to have an idea the abundant energy from the sun’s rays exceed 8000 times 
our energy supply, providing Earth with as much energy every hour as the 
total amount of energy we use globally every year. Nepal is located at 
favorable latitude that receives ample amounts of solar radiation during the 
whole year. With that potential the solar energy can be used for two main 
purposes, heating and electricity. (Fridley, D. 2010) 
 
1.1 Solar thermal is any installation in which solar radiation is used to heat a 

medium such as water or air. Water can be for direct use in the domestic 
plumbing system of a building and for radiant floor heating. (Fridley, D. 
2010) This kind of energy is more required during the long cold period of 
Rukum. 
 

1.2 Solar (electricity), Photovoltaic system is the system with a material (a 
semiconductor) that produces direct current electricity when exposed to 
solar radiation. This can be used in almost all regions of earth and often 
represents the most cost-effective option for regions off-grid like Rukum 
to generate electric power. (German Energy Agency, 2013) As a result 
produced electricity can run electrical devices, such as TVs, lamps, 
radios, etc. 



Facultad de Ciencias Económicas 
Módulo II – Despacho 212 

c/ Francisco Tomás y Valiente, 5 
28049 - Madrid 

7 
 

  
2. Hydroelectric power, in this system the turbines spin as a result of moving 

water rushing through them. Micro and pico-hydro installations divert water 
from the natural flow of an existing river or stream. These types of installations 
are an excellent method of providing energy to small communities because 
the required output is small, so the elevation drop of the water can be small, 
in some cases as little as one meter. Hence, these systems can be very 
inexpensive. (Fridley, D. 2010) Although Rukum District, just as other areas 
of Nepal, has abundant hydric resources, the hydroelectric power is not a 
stable source of energy, due to the long cold period when the flow of rivers 
and streams is significantly reduced. 
 

3. Biomass as opposed to fossil fuels, it is considered a sustainable energy 
source because it is a product of organic processes which naturally 
regenerate at a rapid cycle. The Biogas resulting from these processes is 
mostly methane and carbon dioxide, and it can be used for many different 
purposes such as cooking, heating, lighting, transportation, and electricity 
production. (Fridley, D. 2010) Given that the main economic activities of the 
Rukum region are agriculture and livestock farming, biomass technologies 
might be an effective solution for covering the energy gap. 

Chapter 3.  Energy Profile of Nepal   

3.1 Country overview  

Nepal is a small, land locked country who shares common borders with the People’s 
Republic of China to the north and by India to the east, west and south. It has 
extreme topography and climate, the altitude ranges from 70 meters to 8,848 meters, 
and the climate varies from tundra to polar. The country stretches from east to west 
with a mean length of 885km and widens from north to south with a mean breadth 
of 193km.  

According to the World Bank data (2013), the total population of the country in 2013 
reached 27.80 million 18% of them lives under the poverty line of $2 a day, the 
average household size in the country is 5.02.  

82% of the total population is living in rural areas, where basic social and economic 
infrastructures are lacking. Nearly 80% of the population are employed in agriculture 
and related activities. (Word Bank, 2013) Recently, there are some trends that are 
gaining importance, as pointed out by Binod, the director of Winrock (international 
NGO working in Nepal) foreign employment and remittances has become popular 
among Nepalese people. The people of Himalayan region collect herbs to sell in 
order to get additional income, but the urban people mostly rely on the service sector.  

3.2 Energy situation overview  

Nepal’s economic and social development is hindered by its energy supply. It does 

not have gas, coal or oil, the most significant source of energy is hydro power. (IEA 

Energy Atlas) 
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Despite its vast hydropower potential, Nepal suffers from a severe and long-lasting 

electricity supply crisis. To face the crisis Nepal has to import energy from neighbor 

countries. For instance, in 2013 the total power purchased was 1966 GWh. (Nepal 

Electricity Authority) Moreover lack of investment in electricity infrastructure has 

caused scheduled power cuts of up to 16 hours per day during dry season. (Water 

and Energy Commission Secretariat, Energy Data Sheet) Furthermore, due to the 

high cost of extending the electrical grid to remote harder families, there are still 

23.7% of the population without electricity today (World Bank, 2013). 

Figure 1. Energy consumption situation in Nepal (year 2011/2012) 

 

 

 

 

 

  

 

 

 

Source: Water and Energy Commission, Energy Data Sheet, 2014 

Table 1. Nepal’s Energy Consumption by Fuel Type 

 

Source: Water and Energy Commission, Energy Data Sheet, 2014 

The table 1 indicates that the fuelwood is the most used energy source in Nepal, 

indeed in rural area, 73% of the rural people use firewood for cooking, and more 

people use it for heating purposes, especially in cold period, the heavy use of 

Fuel  class Fuel  types mil l ion GJ Percentage GJ/Per capita

Traditional Fuelwood 267.4 71.10% 10.1

Agri residue 13.2 3.50% 0.5

Dry dung 19.1 5.10% 0.7

Commercial Grid elec 10.6 2.80% 0.4

Coal 14.8 3.90% 0.6

Petroleum 46.2 12.30% 1.7

Alternative Renewables 4.6 1.20% 0.2

Others Others 0.4 0.10% 0

Total 376.3 100.00% 14.2

ENERGY CONSUMPTION BY FUEL TYPE
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firewood leads to a serious deforestation and health problem among women. (IEA 

Energy Atlas)  

According to Nepalese Central Bureau of Statistics (2012), around 21.68% of total 

rural household use traditional sources kerosene for daily lighting, the survey has 

identified that another 9.17% use solar lamp.  

 

Developed by the authors based on the data of: Ratna, S. and Nicola, W. (2010) IFP Security 

cluster Rukum. - and - Nepal Electricity Authority 
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potential  in GWh  

Daily Annual Daily Annual

Hydroelectric 83000 42000 8550897.6

Solar energy 80000 29200000 8 2920 594490.976

*Technical potential for solar energy consider 0.01% of the total area of Nepal

Type of RET

2291.96

Total theoretical potential Technical potential National electric 

power generation 2013

Oil Equivalent

 /year (tons)

Current status of various renewable energy technologies in Nepal.  

Nepal is a country endowed with high potential for renewable energy resources like 

hydro, solar, wind, etc.  

Table 2. Nepal´s Major Renewable Energy Potential 

 

 

 
 

 

Developed by the authors based on the data of: Nepal Electricity Authority 

As demonstrated in the table 2, if the technical potential of solar energy is reached, 

there will be generated 2920 GWh of electricity, which is more than the energy 

produced by the Nepal Electricity Authority owned power stations in the year of 2013. 

The exploitation of these renewable energy can help Nepal achieve energy self-

sufficiency. (Surendra, K. C., Khanal, S. K., Shrestha, P., & Lamsal, B. 2011) 

Chapter 4. Using Microfinance to improve the energy poverty in 
Nepal  
Based on the previous analyses, it is crucial to find ways to promote the use of 

renewable energy technology in Nepal. In addition, as it has been presented in the 

previous sections, there is an important relation of energy with human development. 

(Morris, E. 2007)  But also there exist several barriers that impede the introduction 

of renewable energy technologies, one of the most important is the financial gap. 

Especially in less developed countries where a great part of the population is 

excluded from the formal financial system. (Action, P. 2009) 

Nepal has only 25% of financial inclusion (Global Findex, 2011). Most of the people 

who live in Nepali rural area don’t have savings in the bank due to their low income, 

almost all of their income is spent for different activities. According to Global Findex 

(2011) only 25% of the population (age 15+) have an account at a formal financial, 

and 45% prefer to have saving at homes. In terms of loan, 53% of poor people in 

rural area prefer to borrow from the informal sectors such as friends and relatives, 

money lenders are also an important credit provider. The conventional finance sector 

is estimated providing no more than 12% of total inclusion. (Global Findex, 2011) In 

this context, Microfinance plays a very important role serving the market niche 

providing financial tools and services, especially in the remote rural areas. 

Over the past ten years, there is a significant increase in the number of microfinance 

institutions, currently, more than 37 Nepali MFIs with up-to date financial data on 
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MIX Market (2015). These MFIs comprise over one million (at the time of writing in 

April 2015) active borrowers and more than 264.1 million USD in loans. This data 

shows that the MFI coverage of families eligible for microfinance is 31.0% which 

translate to 13.2% coverage of the overall population. However, as a proportion of 

the overall system, Nepal’s MFIs have a portfolio that is just 2.2% of the overall 

financial system. Despite its small size, the Nepali microfinance’s contribution to the 

financial system far exceeds that in India where MFIs provide just 0.29% of the total 

credit from the banking system. (Micro-credit rating international limited, 2012) 

The limitation of the Nepalese conventional financial system prevents Nepal from 

narrowing down the financial gap. In this context MFI´s and NGO´s can be an 

alternative option to tackle this issue. In fact, several NGOs and MFIs have already 

devoted themselves to this “green energy”.  

For instance: Winrock, a NGO who is currently overtaking “cleanstart-ACE” 

microcredit project which covers 15 Nepalese districts of 75, this is a 4 year project 

which aims to promote renewable energy technology along with increased financial 

access for rural communities and enhanced livelihoods. (Winrock International) 

From the MFI´s perspective, as stated by Neild, C. (“Can Microfinance Sector Help 

Deliver Clean Energy”, 2012, para. 8) “in the more immediate term, offering credit 

for popular energy products, such as solar charging devices, can help MFIs 

distinguish themselves in highly competitive markets by satisfying an unmet client 

need”.  Besides the benefits that the poor household could obtain aligned with the 

social mission of the organizations, financing renewable energy products could help 

to reduce the deforestation, it is perhaps the most direct way in which microfinance 

can be mobilized to combat climate change. (Neild, C, 2012) 

However, several problems have arisen during the implementation of Winrock´s and 

other renewable energy projects such as, management, awareness and clients’ 

dissatisfaction towards products, etc.  

It is necessary to point out several major barriers which have caused those problems 

for the development and dissemination of renewable energy technology in rural 

areas:  

a) Lack of awareness of the benefits of RET in rural areas: rural communities 
are unaware of both the benefits of RETs and the adverse impact of existing 
practices on health. Indoor air pollution is the main cause of several 
respiratory diseases that could be prevented. On the environmental aspect, 
as a result of firewood being a basically free fuel, it is the main fuel in rural 
communities and its overuse has led to serious deforestation and erosion of 
soil. Finally from the economic perspective, with little means of subsistence 
or livelihood in rural areas, many people value the present money more than 
other aspects, such as time or health. Also they do not foresee the economic 
benefits of changing towards RET. Therefore it is necessary to bear in mind 
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that an effective awareness campaign should be carried out to guarantee the 
success of the project.  

b) Lack of affordability for the RET: even with the current level and modality of 
government subsidy, services from major RETs are unaffordable to the 
majority of the poor in rural areas. Poor and low income people don’t have 
enough capital to purchase this equipment; Lower affordability of low-income 
households are the major barriers for establishing such technologies in the 
rural areas. Moreover the lack of infrastructure in the remote areas of Nepal 
makes transportation more costly turning out in a higher sales price for end-
users. In addition, the major use of renewable energy is designed to just 
lighting and cooking, the lack of integration of renewable energy to other 
appliances2 is a major challenges of renewable energy for a greater market 
penetration. (Neild, C, 2012) 

c) Two more fundamental supply-side challenges: The lack of infrastructure and 
the remoteness of rural locations, makes distribution, and after-sale services 
difficult and costly. As stated  by author, Neild, C. (“Can Microfinance Sector 
Help Deliver Clean Energy”, 2012, para. 10)  “delivering energy product into 
the hands of low-income people is hard, cultivating a local ecosystem that can 
service and replace those product is even harder”, many renewable energy 
devices have a short lifetime due to the lack of maintenance, and this might 
jeopardize the reputation of RET promoter, and leads to weak willingness of 
the adjacent rural communities to purchase the renewable energy product.  

 

Chapter 5. Solar leasing business for rural areas in Nepal: 
With a view to promote a feasible solution combining microfinance with RET and to 

overcome the three major barriers described in the previous chapter, for fighting 

against energy poverty, a business model named Solar-leasing business, that 

involves the active participation of local entrepreneurs for providing the alternative 

technology of solar energy is presented.  

After reviewing different financing models for enabling access to renewable energy 

in poor communities, researchers have been mainly inspired by two projects. 

“Energy-microfinance intervention” in India (Rao, P. S. C., Miller, J. B., Wang, Y. D., 

& Byrne, J. B. 2009) and “Solar Sister” in Africa. The proposal combines the best 

features of these two models and has been improved and adjusted according to the 

circumstances of the district of Rukum, Nepal and to the major barriers of this region. 

The detailed description of the model is the following: 

 

 

                                                           
2  For instance: TV, surveys show that people trend to purchase TV in rural area, and the mobile charge 
service is also on demand. 
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Figure 2. Conceptual model of the Solar-leasing proposal in rural areas 

 

The fig.2 illustrates the interactive relationships (technical knowledge, services, and 

financial flows) between the stakeholders in the model, in which the local 

entrepreneurs play a key role. The explanation of this figure is as following:  

5.1 Identify the appropriate energy products: Need of a Partnership 

Considering that the actual supply for the rural energy markets is flooded with cheap 

and low quality products, which are spoiling the market by giving the people a bad 

experience of these new technologies making them reluctant to change their actual 

source of energy. And on the other hand these products represent a threat to the 

good renewable energy companies that might not be able to reduce their prices. And 

also considering that MFI´s that had experimented with energy financing programs 

failed because they were able to meet only the needs on the demand side and 

cannot solve the main challenges from the supply side: the distribution and after-

sale service. 
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There is a need for renewable energy technology providers and MFI´s to work in 

partnership, to make it possible to reach the poor and rural segments of the 

population with integral solutions to their energy needs, by making renewable energy 

products accessible and affordable and by cultivating a local ecosystem that can 

service and replace those products. (Neidl, C. 2012) 

This relationship requires strong commitment from the two parts. And a strong 

coordination for every step involved in the process such as the distribution channels, 

communication, after-sell services and technical assistance.  These in order to 

overcome the financial, social, and geographical barriers that have isolated these 

communities for so long, depriving them of the benefits of energy services. 

In this partnership the MFIs have to not only choose some renewable energy 

products providers, but also be involved in the selection of the specific technologies 

after a detailed technical assessment. And the partnership must be formalized 

through a legal contract which stipulates the obligations of each part. 

The participation of the MFI in the penetration of the poor and rural segments of the 

renewable energy market is important since they are assuming high risks. Since 

microfinance is built in the level of trust established between the MFI and its 

borrowers, the MFIs need to monitor the quality of the products from the provider in 

order to prevent that their relationships with their clients are not damaged by a bad 

experience with low quality products. 

That is why MFIs may require providers to make adjustments on their products in 

order to guarantee that it will function properly in the climatic conditions of designated 

regions.  

This is a win-win partnership, not only will ensure the quality of the products that 

concern to the MFI, but also for the provider the alliance will allow him to reach a 

deeper market penetration with the help of the MFI or NGO´s operating channels 

and credibility among the poor communities. From the financial perspective the 

provider will reduce the financial risk related with the payment of the product or 

service.  

  5.2 Microfinance institutions select local entrepreneurs and provide 

necessary capital (microcredit): Facilitating access 

The Microfinance Institution and the local micro-entrepreneur will work in alliance to 

contribute to development of the rural and isolated areas. This partnership 

emphasizes the important role of entrepreneurs that will act as a local energy 

provider promoting the implementation of renewable energy products.   

The MFI will identify the entrepreneur within the local population, it is responsibility 

of the MFI to ensure that this person is sufficiently experienced in basic business 

skills and well-known in the community. There are two possibilities in selecting the 
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entrepreneur: one is to select an existing micro-entrepreneur, for example a 

shopkeeper, which has important qualities such as skills to manage his business 

and the trust of his clients. If the MFI cannot find an existing micro-entrepreneur who 

is interested in participating in the project the other option is a potential micro 

entrepreneur, and the MFI will conduct an assessment of its credit-worthiness 

considering his experience and reputation. The entrepreneur will be trained by the 

technical provider with the basic knowledge and skills to provide basic technological 

solutions and non-engineering maintenance to the systems. From the MFI he will 

receive the capital required for the initial investment to start up the renewable energy 

business, in a microcredit that the MFI will disburse to the technology provider as the 

payment for the renewable energy products and installation. He will also receive 

periodical assistance for implementing the energy microbusiness proposed in this 

model and explained below.  

Until this point the top part of the model -relation between the MFI, technology 

provider and entrepreneur- has been explained. The bottom part of the model 

regarding the relationship between the entrepreneur and the households, is the 

development of Solar-leasing microbusiness in which the entrepreneur will be the 

provider of energy services according to the household´s energy needs and at an 

affordable price. 

5.3 Leasing energy equipment to lower the poor and low-income households’ 

expenditure: Making energy services affordable 

Given that the existing relationships and trust between entrepreneurs and end-users, 

the marketing of the energy products will not become an issue. Entrepreneurs’ house 

using renewable energy products could serve as a living sample, as awareness 

raising campaign, of the benefits of renewable energy. The challenge for the success 

of the renewable energy microbusiness relies in making the energy services 

affordable. (Rao, P. S. C., Miller, J. B., Wang, Y. D., & Byrne, J. B. 2009) 

Most of Rukum people collect firewood for the purpose of cooking or heating, in 

addition the firewood is basically free to collect in the woods, just considering the 

cost of time -up to 3 hours per day-. And Kerosene, which is a cheap but polluting 

and non-efficient fuel, is the fuel used to cover their lighting needs, therefore, the 

price of renewable energy products and services must be low enough in order to be 

appealing for poor people.  

In this model by working with local entrepreneurs, a different approach is used for 

enabling access to energy services. Instead of reselling the products to each 

household, the entrepreneurs could lease clean energy product to the poor people 

and charge them a reasonable price daily, weekly, bi-weekly or monthly. For 

instance, poor families may get a fully charged battery for lighting their home for an 

average of six hours for the same price they spend actually on kerosene, and they 

pay the entrepreneur the rent of the battery. The micro-entrepreneur transforms his 
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“shop”, or actual business, into a micro solar-power plant with sufficient solar panels 

which are connected to a kit of batteries. This plant charges the batteries during the 

day, and families rent the battery fully charged for lighting in the evening. 

Entrepreneurs can provide also other services, such as charging the mobile phones. 

5.4 Ensuring the maintenance through local entrepreneur: 

The final step involves the maintenance and after-sale service issue. As explained 

before many energy lending programs did not succeed because of technical failures 

on the supply side challenges. In this context, there exist a need for rural energy 

service users and providers to have access to adequate repair and preventive 

maintenance assistance at the local level.  

To address this issue the model proposes that the local entrepreneur must be trained 

by the technical partner - as explained in 5.1 – after the training the micro-

entrepreneur must possess the skills necessary to provide preventive maintenance 

and minor reparations, and also the knowledge that make him able to teach end-

users about correct appliance connections and other general battery usage. 

This technical knowledge relationship between the company and the local 

entrepreneur is crucial for the objective of enabling access to energy services that 

this model is aiming to achieve. For the reason that local entrepreneurs have 

incentives to preserve their products to get a longer lifetime and the after-sale service 

costs are greatly reduced for the company. Still periodical visits to the entrepreneur 

are necessary. Such training, along with improved product quality standards and 

continued management assistance from the MFI, can help to ensure long-lasting 

and reliable energy services, as well as end user´s satisfaction. 

Figure 3. Relationships among different stakeholders 

jDfs ffigu re  
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The illustration intends to show visually the explanation that has been given of the 

Solar-leasing business and highlights the performance of each stakeholder in the 

model in the three different relationships: Financial, Products and Services, 

Technical Assistance. 

5.5 Cost versus benefits from different perspectives 

Through this approach of the micro-entrepreneur leasing the batteries and the end 

users paying a low rent for the energy services, it is possible to make it affordable 

for the low income families to have clean and reliable energy services.  

From the prospective of end-users, the cost of a single individual solar system only 

for lighting is $150, however, the cost will be up to $580 if the end-users want TV 

appliances. These costs are unlikely affordable for Rukum’s inhabitants.    

Table 3. Market Prices for Basic Individual Solar Systems 

Appliances  Group A Group B  

11 watt CFL  6 bulbs&6hrs 6 bulbs& 6hrs 

100 watt TV   1 TV & 4hrs 

Total nominal power in 

use (W) 

30 W  180 W  

Total cost (footnote) 150 USD 580 USD 

Source: Surya Power Eco Solution Pvt. Ltd 

On the other hand, Binod, Winrock´s Director in Nepal, provided useful information 

regarding the Nepalese household expenditure on energy consumption: 

The average monthly expenditure of lighting for those using kerosene is about 

Rs.450 ($ 4.52) assuming that the rural people use 3 liters of kerosene per month. 

While for those using micro hydropower is around Rs.150 ($1.51) and for those using 

National Grid is around Rs.100 ($1.0001) per month.  

This fact demonstrates that the local household has an initial willingness to pay 

around Rs.450 ($ 4.50) per month to replace kerosene by the alternative source of 

energy. This in order that switching their energy source do not cause an increase in 

their energy expenditures. 

The entrepreneurs’ perspective/small solar power plant 

Microfinance institution is trying to help local entrepreneurs to build a small-scale, 

off-grid and auto-sufficient micro solar power plant. Entrepreneurs install enough 

solar panels and enough batteries. And they collect rental payment for the use of 

batteries as their revenue. This mechanism will allow them to charge a low price 

(recommended around 0.15 $ per day).  
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The scheme’s capital and operating costs fall into three categories: (i) investment 

financing costs, (ii) other costs for the charging station (maintenance and the 

replacement of battery every 5 years) (iii) labor (self or wage employee). Revenues 

are obviously a function of the pay-for-charge fee and the number of customers. 

(Rao, P. S. C., Miller, J. B., Wang, Y. D., & Byrne, J. B. 2009) 

The entrepreneur’s capital and operating costs are strongly influenced by financing 

costs that in turn are a function of interest rates, guarantee fees and term of the loan. 

(Rao, P. S. C., Miller, J. B., Wang, Y. D., & Byrne, J. B. 2009)  

After considering all the above aspects, the MFI is recommended to provide 

financing for the project on a longer term of two or three years, with a low interest 

rate—less than 15%. At the point of financial closure, based on 40 customers and 

the three year financing, the entrepreneurs’ margin ($ per month) was sufficient for 

him to take the investment decision (see the cost analysis at the annex table）.  

5.6 Other challenges and solution: 

Due to the fact that Rukum lacks of infrastructure, it is extremely difficult and costly 

for the transportation of the solar system, hence, the prevention, maintenance of the 

equipment and the collect of repayment will be heavily constrained. Considering that 

we propose an energy-microfinance framework that tries to reduce different costs of 

providing clean and reliable energy services, any government or international aid 

subsidies will be highly appreciated in order to cover the transportation fees and 

installations, moreover, the repayment collection should be made once per month, 

and renewable energy products company is asked to provide sufficient replacement 

materials, along with the training, for the self-maintenance that will be performed by 

the entrepreneur.  

However, this business model is not a risk free plan, several unexpected issue may 

arise during the implementation of the RET, such as an extension of national grid 

whose electricity’s price is far cheaper than our model, lack of management skill of 

entrepreneurs, the use of batteries does not reach its fully potential, etc. In order to 

ensure successful implementation of this Solar-leasing model, some requirements 

need to be accounted for a smooth sustainable implementation. For example, 

providers have to guarantee good quality products and effective training sessions; 

the microcredit providers have to adapt to situation of Rukum and charge a low 

interest rate and assume extra administrative costs3 and other costs related to the 

management assistance. The micro-entrepreneur must be aware of the cost of 

kerosene and the affordability of the poor households in order to charge a 

reasonable price. Finally support from the government and local authorities can be 

an important factor for better implementation of this and other clean energy projects. 

                                                           
3 Extra administrative costs includes the tasks of monitoring the quality of the products, costs imposed by 
the contracts activities. 
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Chapter 6. Concluding thoughts: 
 

Indeed, the replacement of kerosene for PV lighting reduces the emission of 

greenhouse gases, eliminates the need for dangerous open flames, reducing fires 

and burns risks; electricity brings a brighter lights which makes nighttime more 

productive and travel safer; moreover, 4+hours of light means more time to study, 

more time to work which means more income.  

Improved lighting and TV have made it easier for people to have more social 

interaction. Neighbors visit each other more often and enjoy watching TV together.  

And like these many other opportunities of personal and economic development are 

possible through the access to reliable clean energy. This turns access to energy 

into a crucial element for achieving the development goals and to improve the living 

conditions of those in extreme need. 

The Renewable Energy technologies possess many qualities that anyone interested 

in sustainable development will value. Nevertheless, bringing RET to poor and low-

income people remains a great challenge which demands the involvement of 

different parts, especially microfinance to narrow the financial gap.  

Despite that the price of RET has significantly reduced in recent years due to the 

technical progress, the poor household in Rukum are still unlikely to afford the 

residential solar power system, moreover, it is not an efficient way, in terms of the 

costs, to generate electricity power. This paper presents a microfinance-clean 

energy model in which the entrepreneurs play a key role. By using the microcredit 

provided from MFI to purchase appointed RET products, entrepreneurs would 

convert his “shop” into a mini power plant, and then they provide battery leasing for 

the local clients, in the meantime, they take charge of the basic maintenance of RET. 

The paper’s assumption is that the participation of social entrepreneurs will reduce, 

under certain conditions, the price of RET to an affordable price level for poor people 

in rural Nepal, more importantly, a renewable energy market would be eventually 

created, and maintenance, management and awareness issues could be properly 

addressed to ensure smooth implementation of affordable technological solutions to 

reduce poverty among these poor households.  
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2 years 

Fixed cost

price per unit ₹450 description quantity price Amount

units for rent daily 40 solar panel 22 ₹7,500 ₹165,000

costs battery 44 ₹7,500 ₹330,000

maintenancevariable costs 0 instalation 22 ₹75 ₹1,650

equipmentsfixed costs -₹580,502 maintenance 44 ₹50 ₹2,200

Revenue total ₹498,850

unit margin ₹450 montly repayment

gross margin 0 annual interest rate (2years) 15% -₹580,502 -₹24,188

BEP (3 years) 15% -₹622,540.77 -₹17,293

units   -1290.00 -32.25

3 years 

Leasing battery (monthly) Entrepreneurs 

price per unit ₹450 monthly income price Unit/times total 

units for rent daily 40 leasing batteries ₹450 40 ₹18,000

costs mobile charging ₹5 300 ₹1,500

maintenancevariable costs 0 Total ₹19,500

equipmentsfixed costs -₹622,541 Benefits per month Model 1 2 years loan -₹4,688

Revenue Model 2 3 years loan ₹2,207

unit margin ₹450

gross margin 0

BEP

units   -1383.42 -34.59

Leasing battery (monthly)

Annex: Cost and profit analysis from the entrepreneurs’ perspective 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: 1: exchange rate: 1 USD ≈ 100 Nepalese Rupees, source of price: Surya power eco solution 

Pvt. Ltd.   

          2: Assuming that the entrepreneur has 40 batteries to rent, and he charges 450 Nepalese 

Rupee monthly for each battery, hence, he might need 1383/40=35 months (almost three years) to 

reach the break-even point.  Given that solar panel has a lifetime of 25 years, and battery could be 

replaced each five years, and he could get a margin of 2207 Rupees each month, therefore, this 

business could be considered profitable. 

 


