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List of Abbreviations 

 

The following are a list of abbreviations used in this report, most of which are a technical 
nature, or are short for organization names. 
 

AC  alternating current, the alternating flow of electric charge in grid-connected homes 

ANZ  Australia New Zealand Bank, which is involved in microfinance and renewables 

ASTAE Asia Sustainable and Alternative Energy Program, World Bank 

CFL  compact fluorescent lamp 

DC  direct current, the single-direction flow of electric charge, typical from batteries 

GEF   Global Environment Facility 

ICE  internal combustion engine 

IEA   International Energy Agency 

kW  kilowatt = 1000 watts, a measure of power output from a generation source 

LED  light emitting diode – white LEDs can now be used for lighting applications 

MFI  microfinance institution 

p.a.  per annum 

PNG  Papua New Guinea 

REEEP The Renewable Energy and Energy Efficiency Partnership 

Rs  Indian Rupees 

SEED Sarvodaya Economic Enterprise Development Services, Sri Lanka 

SEEP  Small Enterprise Education and Promotion Network 

SEFP  Sustainable Energy Financing Project, ASTAE, World Bank 

SELCO Solar Energy Lighting Company, a solar company in India and other countries 

SEWA Self Employed Women’s Association, India, which has 700,000 members 

SHS  Solar Home System 

SPBD South Pacific Business Development, Samoa, a microfinance organization 

VANWODS Vanuatu Women’s Development, Scheme, or VANWODS Microfinance 

Wp  Peak Watts – the peak power output from a solar panel under standard conditions 
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Introduction 

For most people, the concept of energy has little relevance.  It is the services energy provides 
which are valued.   Energy cuts across all sectors of development i , for example, 
improving health services, providing clean water, enabling better communications, 
facilitating education, improving food security, reducing environmental damage and 
driving microenterprise development. 
 
Extensive research has been conducted into the link between energy and microfinance.ii 
These studies cover a range of energy technologies, from stoves and lighting to micro-hydro 
power stations.  Most research indicates that rural families in developing countries spend 
10% to 25% of their income on basic energy services, and almost 1.6 billion people – or 
one quarter of humanity – have no access to electricity.   
 
Barefoot Power is pleased to provide this guide for microfinance institutions (MFIs) to highlight 
the significant market opportunities for energy loan products, with a focus on lighting. This 
guide is also for those involved in village energy, to increase understanding of microfinance. 
 
Access to safe, clean lighting is an important first step towards improving the quality of life for 
millions of people in developing countries where kerosene, or paraffin, is commonly used 
for lighting.  Sustainable lighting can enable many development outcomes, simply by 
extending the time available for home-based business and study; reducing the rate of house 
fires caused by kerosene lanterns, reducing the health impacts of poor indoor air qualityand 
cutting the level of greenhouse gas emissions from burning kerosene. 
 
With annual expenditure on kerosene lighting in developing communities estimated at 
between US$10 to $30 billion, this market is far greater than the $0.2 to $1 billion per year 
spent on traditional rural electrification by governments and donors.  To help eliminate energy 
poverty for existing microfinance clients and make access to modern lighting more affordable, 
a combination of private sector participation and appropriate financing mechanisms is 
required.   
 
MFIs can play an important role by offering credit for the development of micro-franchise and 
micro entrepreneur models, training programs and new franchises.  The lighting loan 
products discussed in this guide can increase loan portfolios, improve financial and 
environmental sustainability, and provide a low-risk means for MFIs to reach new clients 
and geographic regions.   
 
Barefoot Power is aiming to create more than 1,000 energy micro-franchisees and micro 
entrepreneurs by the end of 2010.   
 
We invite you to join us on this journey. 

C h a p t e r 
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Energy and Microfinance 

Energy Poverty 
 
Energy poverty can be defined as a lack of access to modern energy that provides the 
lowest cost and most efficient service.   
 
An estimated 2.3 billion people around the world rely on traditional biomass fuels, like 
wood, charcoal, and dung, for cooking and heating.  The pollution from these traditional 
fuels kills about 2.5 million women and children each year.iii 
 
Figure 1, courtesy of the International Energy Agency, shows that parts of Africa and 
central Asia are among the worst affected by energy poverty. 

 

 

 
Figure 1: Geographic Distribution of Energy Poverty 

 
Kerosene expenditure in developing countries has been estimated at $25 to $50 per 
household each year, but can be as high as $100.  Kerosene can be purchased regularly 
in small quantities, costing 50 cents to $2.00 for each transaction.   

C h a p t e r 
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The lack of access to capital to purchase lighting systems is the key barrier to increasing 
the uptake of more efficient energy technologies. 
 
Limited access to modern energy services contributes to the vicious cycle of energy 
poverty.  The collection of biomass consumes precious productive time, mostly for 
women, and cash expenditure on inefficient energy services, such as kerosene, devours 
scarce cash resources.   
 
Access to energy services can dramatically improve people’s lives.  Modern energy 
services can transform this vicious cycle into a virtuous cycle, as shown in Figure 2 
below, whereby income and quality of life increase. 

 
Figure 2: Virtuous Cycle Created by Energy Servicesiv 

 
Microfinance Services 
 
Microfinance can be broadly defined as the provision of small-scale financial services to the 
poor, such as savings, credit and other financial services.  
 
Without microfinance interventions, local money lenders dominate access to credit.  Interest 
rates from local money lenders are often as high as 10% per week or even per day, 
translating to as much as 500% or an astounding 3000% per year.   
 
Mature financial markets give access to credit at 5% to 20%, and microfinance institutions 
typically offers access at 15% to 50% (declining balance equivalent).  The high interest rates 
charged by money lenders absorbs any spare savings, locking the borrower into a cycle of 
subsistence living and poverty.   
 
Lowering interest rates and encouraging productive investments allows families to lift 
themselves out of poverty.  
 
The loan products of MFIs generally take three major forms: enterprise loans, housing loans, 
and consumer loans.  An analysis of MFIs listed on MixMarketv reveals that their typical loan 
size is less than US$300, and often first time clients have access to less than US$100.  
Loans are generally provided for periods of 6-24 months, and services have reached more 
than 150 million clients. 
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Table 1: Average loan size for MixMarket-listed institutions 

 

Average Loan 
Size 

% of Total MFIs 
listed on MixMarket 

< $100 27% 

< $200 48% 

< $300 58% 

< $500 71% 

 

Two thirds of the world’s 2.5 billion working-age adults do not have access to financial 
servicesvi.  This unmet market is valued at $100-500 billion/yearvii.  Microfinance currently 
reaches 100-200 million people via $5-25 billion in financial services.   
 
As such, Barefoot Power has concluded only 5% to 10% of the market has been reached.  

 
Cross-sector analysis 
 
The microfinance market offers around $2 billion per year as loans to the underprivileged.  It 
is estimated that 30% of the 100 million households serviced in this market may still be using 
kerosene lighting.  Therefore, existing microfinance clients represent a 30 million household 
market.  At $0.75 per week average kerosene expenditure, the market size of existing clients 
is over $1 billion annually.  
 
This data indicates that energy loans can substantially increase the size of the microfinance 
industry from within its existing client base.  This analysis, however, also shows that only 10% 
of the 1.6 billion people who lack access to electricity actually have access to credit.  There is 
enormous opportunity, therefore, to couple the outreach of microfinance with small energy 
loans. 
 
Billions of dollars are being spent by the poor on imported fossil fuels.  These households use 
their scarce income to purchase kerosene, thereby reducing disposable income for other 
essential items.  There is an opportunity for MFIs to redirect a proportion of this expenditure 
into loan accounts by promoting loans for more efficient energy technologies.   
 
The risk of an energy loan can be relatively low compared to a microenterprise loan because 
a borrower does not need to generate additional income, and can instead repay the loan with 
the money they would have spent on kerosene.  
 
Coupling the microfinance and energy sectors can attract existing clients to energy services 
and draw new clients to financial services, while helping to reduce energy poverty for millions 
of people. 
 

Key points 
� The typical microfinance loan is $100 to $300 for a period of 6 to 24 months. 

� Poor families already spend significant cash on energy, mainly kerosene. 

� These families can afford modern energy services, but do not have access to appropriate 
financial products to pay for them. 

� Energy loans to existing clients can build an MFI’s loan portfolio. 

� Energy loans can facilitate outreach to build an MFI’s portfolio of active clients.  
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Lighting as a first step 

Loans for lighting systems are the focus of this guide for four important reasons: 
 
1. Lighting is the first step on the ladder of modern energy services; 
2. Lighting provides high social, economic and environmental benefits at a low cost; 
3. Micro-lighting systems can be affordable to a large segment of microfinance clients 

and can be designed to match current loan products; and 
4. Energy loans for micro-lighting products present huge opportunity for scalability, 

replication and outreach. 

 
The energy ladder 
 
The metaphor of a ladder is often used to describe a household’s gradual climb from 
very inefficient energy services to more efficient energy services.  The first step on the 
ladder, away from petroleum products, is electric lighting.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: The Energy Ladder 

C h a p t e r 
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Development benefits 
 
The simple process of lighting a household with just one electric light can noticeably 
improve the standard of living.   

 
Figure 5: Development Benefits of Energy 

 
Compatibility with microfinance 
 

A fundamental tenet in designing a loan product is to ensure that it is demand driven.  
Households in rural areas dislike kerosene lighting and describe it as expensive, dim, 
dangerous and dirty.  Instead, they desire and demand access to modern lighting 
alternatives. 
 
Lighting systems, if designed appropriately, can be affordable to a large segment of 
microfinance clients and can be designed to match the current loan size and periods typical 
of MFIs.  Outreach of energy loans by MFIs to date, however, has been limited.  The most 
successful programs have provided fewer than 100,000 energy loans over a period of more 
than 5 years.  Table 2 provides an overview of some of these key programs.   
 

entrepreneurs 
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Table 2:  Summary of Energy Loan Programs for Solar Home Systems 

  Organization Energy 
Loans 

Average 
Price/Unit 

Interest   
Rate 

Loan 
Period 

System 
Size 

Grameen- 
Rahimafrooz Solar 

77,000 $250 6% flat 2 yrs 10-70Wp
1
 

SELCO/SEWA 70,000 $247 - 1103 17% declining 35 months 20-180 Wp 

SEEDs 58,000 $385 - 962 10% flat 3-5 years 20-60 Wp 

Faulu Kenya 4000, $140 - 1430 20% flat 1 year  

 
A new loan product had to be created for these programmes, with either higher than 
average loans sizes (>$100-300), lower interest rates, or longer loan periods. This 
approach has been valuable in pioneering financial products for household solar energy 
systems.   
 
These programmes clearly demonstrate that there is demand for small – medium solar 
home systems (20Wp – 180Wp) that have the capability to operate basic appliances in 
addition to lighting (e.g. a television). This demand, however, is generally from the not-
so-poor or is largely driven by subsidies and therefore market penetration has been 
limited.   
 
Current energy loans programmes have, however, only captured a fraction of the 
opportunity, particularly in countries such as India and Bangladesh.   
 
While these pioneering programmes should be applauded, expanded and replicated, the 
aim of this guide is to describe how smaller, more affordable, lighting systems can be 
closely aligned with more traditional loan structures of MFIs.   
 
New developments in lighting technologies have created an affordable option to enable 
mass market transformation; away from kerosene towards modern electric lighting.   
 
For example, 1Wp-10Wp solar powered lighting systems can be retailed for $15-150.  
Energy loans of this size can be provided with loan periods of 6-18 months, which is 
closely aligned with existing loan products (e.g. consumer or housing loan).   
 
Aligning a lighting loan with existing loan products can enable an MFI to piggy-back on 
existing experience and organisational structures/procedures to quickly scale an energy 
loan product.  
 
Specific energy technologies, delivery mechanisms, technology pricing and alignment 
with loan types will be discussed in more detail in Chapter 4 and 5. 

 
FOCUS STUDY: INDIA 
A UNEP 4-year $1 million subsidy program was launched in 2003 with two banks 
(Canara Bank and Syndicate Bank) in Karnataka State, India, which has now been taken 
up by over 10 banks and 2000 branches across India, resulting in over 18,000 
households gain access to electricityviii. Qualified solar vendors include Shell Solar India, 
Tata BP Solar India, SELCO Solar Light, Omega Electronics and Kotak Urja. These 
loans are typically for 18-40Wp systems costing Rs 10,000-25,000 (US$250-600). Indian 
banks have over 67,000 branches of which 70% are located in rural areas, and rural 

                                                                        

1 Wp is the symbol for “Watts peak”, a measure of generating capacity.  This is the maximum power (Watts) a generator can 
produce under ideal circumstances. 
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lending makes up 34% of total lending, so the program is likely to expand even as initial 
subsidies have been phased out. 
 
Loan terms are 5 year loans that were at 5% but are now at 9-15%, with a 15% deposit 
required. In comparison, micro enterprise loans of up to Rs 50,000 are charged at only 
11.0% (Vijaya Bank). There was a maximum loan ceiling of Rs 25,000 (US$600) to 
prevent the affluent from obtaining large loans for large systems. High transaction costs 
for small loans are one reason banks were not so interested to offer such loans, so 
banks were initially paid Rs 300 ($7) to establish the loan. This is about 1-3% of the  
Rs 10,000-25,000 loan, and is an important benchmark of a marketing commission MFIs 
could expect when partnering with a supplier. This additional revenue is a marginal 
increase on interest rates of 10-25%, but quite low compared to 5 years of interest 
income (Rs 3000-7000). 
 
Project studies indicated most borrowers have annual incomes of Rs 50,000 or more. 
Bank websites offering solar loans can be seen to specifically require minimum annual 
income of the borrower of Rs 30,000-50,000, which is about US$1000/year. Therefore, 
there is a clearly defined pro-poor market these banks will not lend to that MFIs can 
service with smaller, innovative products of <18Wp. If the project cost of $1 million is 
divided by the 18,000 solar kits disbursed, the cost of the programme has averaged 
US$55 per system, approximately 20% of the cost of the products. 
 
Assuming a 2% population growth rate of 450 million people in India lacking electricity, 
1.5 million households are added each year. There is a clear need to ensure the rural 
electrification rate is exceeding population growth rates, or no net progress will be made 
on the number of households lacking electricity. This start of 18,000 solar home systems 
must increase by a factor of 10-50 to have any meaningful impact, and even then, it will 
not reach the poorest of the poor who use kerosene the most. Even the 75,000 units 
sold by industry leader SELCO, some of them via this program, have taken 10 years to 
achieve. The finance required to reach 1.5 million households with $300 loans is about 
$500 million. 
 
To make these concepts more pro-poor, a one year loan on a $40-50 2.5Wp 2-LED lamp 
solar kit could reduce payments to as low as Rs 17 per week, even including 25% 
interest, affordable to perhaps 30-50% of kerosene-using households. Larger 10Wp 
products would not result in much lower repayments than the larger, longer loans, but 
may be accessible for income earners of less than Rs 50,000/year, as the repayment 
would represent about 5% of their annual income. 
 

Table 3 – Loans for solar home systems in India 
 

SHS system size (Wp) 18 40 10 2.5

SHS system cost Rs.9,500 Rs.21,000 Rs.5,500 Rs.1,800

Loan capital (85%) Rs.8,075 Rs.17,850 Rs.4,675 Rs.1,530

Loan term (years) 5 5 2 2

Interest rate p.a (flat) 12.0% 12.0% 25.0% 25.0%

Annual Repayment Rs.2,240 Rs.4,952 Rs.2,766 Rs.905

Weekly payment Rs.43 Rs.95 Rs.53 Rs.17

Total repayment Rs.11,200 Rs.24,759 Rs.5,532 Rs.1,811

Interest paid Rs.3,125 Rs.6,909 Rs.857 Rs.281

Marketing/loan administration fee Rs.300 Rs.300 Rs.180 Rs.60

# of times paid during loan term 1 1 1 1

Total fees paid to MFI Rs.300 Rs.300 Rs.180 Rs.60

% of system cost 3.2% 1.4% 3.3% 3.3%

% additional income for MFI 9.6% 4.3% 21.0% 21.4%  
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As the loan term is shorter, the marketing/administration fee becomes a more meaningful 
source of secondary income for the MFI. For MFIs that are borderline financially 
sustainable, the additional 20% of income through marketing fees (instead of 4-9%) 
could be quite valuable. Should a loan be given for a micro enterprise of $3-$30 products 
that can sell for cash in the markets, an even higher % of additional income can be 
generated by the MFI via multiple payments to the MFI during the term of the loan, each 
time the products are restocked, and it is this rapid cash sales model, where each loan 
can help reach 200-300 households per year, that will ensure electricity access exceeds 
population growth rates. 
 
Facilitating outreach 
 
While commercial MFIs have been successful in penetrating urban and highly densely 
populated peri-urban areas, only in a few cases has substantial rural penetration been 
achieved.ix  
 
Many microfinance providers have avoided rural, and particularly agricultural, finance in 
part because of the negative past experiences in rural lending, especially directed 
agricultural credit programs.x   Experience in rural settings has typically seen transaction 
costs rise due to factors such as low population density, lack of infrastructure, and 
seasonal variation of income. xi   
 
Sustainable market penetration in rural areas depends on two main factors.  First is the 
presence of economic opportunities for micro-entrepreneurs in rural areas. Second, the 
ability of an MFI to develop demand-driven products and services; to implement cost-
effective screening, distribution, monitoring and enforcement mechanisms; and to 
manage covariance and other risks in the loan portfolio.ix   
 
The penetration of kerosene into the rural market is approaching 100%.  Almost every 
household has access to kerosene, which finds its way to rural households via formal 
and informal channels.  An average rural household spends $0.75/week on kerosene for 
lighting, or $40/year, and many households spend as much as $100/year.  MFIs can be 
instrumental in transforming the inefficient kerosene lighting towards more modern and 
efficient lighting services.   
 

 
Key points 
� Lighting is the first step on the ladder of modern energy services 

� Lighting has multiple social, environmental and economic benefits. 

� Households in rural areas dislike kerosene lighting and describe it as expensive, dim, 
dangerous and dirty.  Instead, they desire and demand access to modern lighting 
alternatives 

� Loan repayments can be met by redirecting current household income, and using it 
more efficiently and therefore does not require additional income via 
microenterprise. 

� Small lighting systems (1-10Wp) match existing loan products of MFIs. 
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Lighting Technologies 

A broad understanding of energy technologies is essential for the design of an effective 
loan product for lighting.   
 
An assumption made in this booklet is that the most common entry point onto the ladder 
of modern energy services is via rechargeable battery-powered lighting systems.   
 
The main alternative to a battery-powered system is a mini-grid.  Mini-grids are small 
electricity distribution networks where wire connects households to a small-scale 
centralized energy generator (e.g. a micro-hydro power station).   
 
Mini-grids are complex to design, costs are difficult to allocate to individuals, and initial 
capital costs are high.   
 
Battery powered lighting systems, however, can be purchased “off the shelf” and costs 
can be allocated on an individual basis. For this reason, battery-powered lighting 
systems are considered well suited to establishing lighting loan products, and will form 
the focus of the technology descriptions in this chapter. 

 
Lighting Delivery Models 
 
There are two key energy delivery models for battery powered lighting systems: stand 
alone systems and centralised battery charging systems. 
 
Stand Alone Systems 
 
A stand alone lighting system is a system that includes a dedicated, and often fixed, 
power generation technology. An example is a solar home system where the lighting 
technologies and the battery are located inside a household, and the solar panel is 
permanently mounted on the roof. 
 
A stand alone system will consist of a generation technology (e.g. a solar panel), 
batteries, a battery regulator or battery protection, wiring and lighting technologies (e.g. a 
light bulb). 
 
Centralised Battery Charging 
 
Unlike stand alone systems, a centralised battery charging model does not have a 
dedicated generation technology. Instead, the battery charging model requires 
transportation of the battery to a central location for charging (e.g. a generator located at 
the community market). 

C h a p t e r 
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   Figure 6:  Solar Lantern (top); 
Barefoot Power’s Firefly LED lamp 

and 1Wp Solar Panel (above) 
 

 

Energy Technologies 
 
An important distinction is made between the technologies providing the lighting service, 
such as a light bulb, and the technologies that transform an energy source into usable 
electricity, like a solar panel). This distinction is important because the energy 
transformation technologies generally contribute over 50% of the total cost of a lighting 
system. The size of the energy transformation technology (e.g. the solar panel) and the 
size of the battery are determined by the total power consumption (watts) of the lighting 
service technologies that make up the lighting system. 
 
An entry-level lighting system will, therefore, attempt to reduce the total power 
consumption within the system while maintaining a useful output of light. Choosing the 
most effective form of lighting technology can result in large cost savings for clients. 

 
Lighting Service Technologies 
 
Modern lighting can improve lighting levels by 100-1000% compared to kerosene, and cost 
$0.50-$2.00/week with a 6-12 month loan. The key lighting technologies are outlined below. 
 
Compact Fluorescent Lamps (CFLs) 
 

The CFL emerged from the popular fluorescent tube technology. CFLs reduce power 
consumption five-fold compared to incandescent (conventional) bulbs. 
 
Low voltage CFLs enable the technology to be operated 
from batteries. The CFLs used in rural lighting projects 
generally range from 3.5 watts (W) to 7W.   
 
In developing countries, the cost of a good quality CFL 
ranges from $6 to $30.  A standalone solar lantern utilizing 
CFL technology will cost $75 to $150. 
 
 
Light Emitting Diodes (LEDs) 
 
LEDs are revolutionising the way experts look at rural 
lighting. LEDs enable a usable amount of light to be 
produced at very low power consumption levels.  
While the smallest CFL is 3.5W, LEDs can produce 
useful light at 0.1W.   
 
A stand alone solar lighting system utilising a 0.5-1W 
LED will cost $15-50. 
 
A small LED torch will retail for $1-10. 
 
 
Energy Generation Technologies 
 
An outline of potential energy generation technology options is provided in the table on the 
following page.  Further detail can be found via the “further reading” section at the end of this 
booklet.
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Generation 
Technology 

Description Photograph 
Generation 

Capacity 
Approximate 
Retail Prices 

Appropriate Use Notes 

Solar/ 
Photovoltaic 

Panels 

Solar panels utilise the 
solar radiation falling on 

the earth’s surface to 
generate electricity. 

 

0.2Wp-200Wp, 
can be scaled up 

to kWs 

A single stand alone 
solar powered LED 

lamp, utilising a 0.5 to 5 
Wp solar panel, will cost 

$10-80.  Larger multi-
light systems utilising a 

10-15Wp solar panel will 
cost $100-300.  

 
Solar panels retail for 

approximately $7-
10/Wp. 

Suitable for individual 
consumer loans for larger 

solar systems. 
 

Enterprise loan suitable for 
establishing a micro 

entrepreneur selling small 
solar LED products, which 
have the lowest cash entry 
price to electricity without 

loans. 

The systems must be 
designed to enable 

adequate storage of power 
for non-sunny days.    

 
Solar powered systems are 

characterised by high 
upfront costs and low 

operating costs. 

Pico Hydro 

Pico hydro turbines 
transform the kinetic 

energy in moving water 
into electrical power.  Only 

small water flows are 
required for pico-hydro 

systems.   

Generally Pico-
hydro is defined 
as units under 

5kWp. 

A 100-200W pico-hydro 
unit can cost as little as 

$50-200, and the 
balance of system can 

be added for an 
additional $30-100. 

 
0.5-3kW systems will 

retail for approximately 
$1000-2000/kW. 

A 100-200W pico-hydro unit 
linked with a battery and 

lighting appliances may be 
suitable for individual 

consumer loans.   
 

500-2kW systems could be 
considered for a private 
minigrid, preferably with 
power demands for 8-24 

hours per day. 

There are several different 
types of water turbine.  Each 
type operates over a limited 
range of site conditions in 
terms of vertical drop (of 
water) and flow volumes.  

 
Pico hydro systems are 
characterised by high 

upfront costs and very low 
operating costs. 

Small Internal 
Combustion 

Engines (ICE) 

ICE generators convert the 
energy of petroleum, diesel 

or biofuel into electrical 
power. 

 

ICE generators 
range from 500W 
to 1000’s of kWs.   

 
Suitably sized 
generators for 

lighting purposes 
would range from 

500W-3kW. 

500W-3kW units have 
an approximate retail 
cost of $100-500/kW. 

An ICE generator can be 
considered for battery 

charging enterprise loans 
and consumer lighting loans 
when power demand is only 

0.5-5 hours per day. 

ICE generators are 
characterised by low upfront 

costs and high operating 
costs. 

Small biomass 
gasifiers 

A gasifier transforms 
woody biomass into 

combustible gases.  These 
gases are then used to fuel 
an ICE generator or a gas 

turbine.  

Gasifiers range 
from 3 kW to at 
least 500 kW. 

$1000-$3000/kW 

Suitably sized generators for 
this purpose would range 

from 2kW to 5kW, and 
require a sustainable 
forestry management 

program to ensure continued 
fuel supply. 

Biomass gasifiers are 
characterised by high 

upfront costs and medium 
level operating costs, but are 
good in flat terrain and rainy 
climates where other options 

are not possible. 
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Integrating a lighting loan 

The previous chapter alluded to ways that loans may be used to improving access to 
modern lighting technologies. These loans are: enterprise loans for battery charging 
and selling small scale LED products; and consumer loans for larger and more 
expensive technology products. 
 
In the past, the energy sector has advocated the establishment of new loan products by 
MFIs to cater for energy technology products that did not fit within existing loan products.   
 
Barefoot Power believes that energy loans for lighting can match the existing loan 
products that are commonly offered by MFIs; with little or no changes to these loan 
products.   
 
As a first stage in developing an energy loan portfolio, Barefoot Power advocates the 
uptake of energy technology products that match existing loan types. 

 
Existing Loan Products 
 
Common loan products can take the form of business/enterprise loans, consumptive 
loans, agricultural loans and fixed asset loans. These products along with possible 
clients, loan uses and delivery mechanism are presented below. 
 

 

Figure 7:  Matrix of Existing MFI Products 

C h a p t e r 
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       Figure 8:  VisionSpring  
                               Business-in-a-bag 

 

To outline the opportunities for rapidly building an energy loan portfolio, existing 
microfinance loan products have been categorised into: Enterprise Loans (e.g. 
enterprise loan, business asset loan, agricultural loan); and Consumptive Loans 
(housing asset loan, education loan, general purpose loan).xii   
 
An outline of these opportunities, accompanied by an indication of loan size, is set out in 
the following table, and will be discussed further in the next section. 

 
Table 4:  Lighting Loan Opportunities 

 
Loan Category Loan Requirements for Lighting Loan Size 

Enterprise Loan Microentrepreneur/Microfranchise: 

� selling LED lighting kits 

� charging batteries for a fee 

Distribution business: 

� existing electrical/ 
agricultural/ hardware 
business stocking equipment  

Business Asset Loan 

� providing lighting for a 
business e.g. night stall. 

$150-300 

 

 

$2000 

 

 

 

$20-300 

Consumption Loan Households purchase of lighting 
systems for home improvement. 

$20-300 

 
 

Enterprise Loans 
 
Microentrepreneur / Microfranchise Loans 
 
Microfranchising is the use of scaled-down business ideas that are easily replicable, are 
directed at helping the poor, and require low start-up costs, making them suitable to low 
income entrepreneurs.xiii   
 

Microfranchising limits the risk of lending by taking some of the guesswork out of 
establishing microbusinesses.  Microfinanchise packages include business plans, 
training in technology, bookkeeping, marketing, branding and a clear price/profit 
structure.xiii 
 
Several successful franchising models are emerging in 
the health and retail sectors.   
 
 Vision Spring (formally the Scojo Foundation), for 
example, uses a franchise model to train and equip 
entrepreneurs to market and sell reading glasses in 
India.xiv Vision Spring’s “Vision Entrepreneurs” receive 
a business-in-a-bag containing all the products and 
materials they need for vision screening and 
marketing, and they receive initial training and ongoing 
support from Vision Spring staff.  

 
Since its inception in 2005, Vision Spring has sold 
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over 100,000 reading glasses via 900 Vision Entrepreneurs. The Entrepreneurs work 20-
30 hours per month and earn an additional income of $15 - $20 per month. 
 
Barefoot Power, in partnership with PNG Project Support Services, replicated this model 
on a pilot level with energy entrepreneurs in Papua New Guinea. The model is currently 
being scaled up in Uganda by Barefoot Power’s Ugandan subsidiary, BASE 
Technologies. 
 
The entrepreneur package used in these programs is Barefoot Power’s FireflyTM 
‘Business-in-a-Bag’. The bag contains 20 FireflyTM lamps, and materials that are required 
to manage and promote the business. 
 
Intensive training is provided to the entrepreneurs prior to becoming “Authorised 
Dealers”, and continued support is provided to the entrepreneurs to assist them to 
succeed as business people.   
 

            
 

Figure 9:   Barefoot Power’s Firefly
TM 

 Entrepreneurs in Uganda 

 
The FireflyTM Solar LED lamp has a wholesale price to an entrepreneur of $14 and a 
retail price to end customers of $17.50.   
 
With a 12 month loan of $250 at a 30% flat interest rate p.a., the entrepreneur can add 
over $20 to their monthly income by selling only 5 lamps per week. To achieve this level 
of sales, the entrepreneurs spend about 8-10 hours per week marketing the lamp.   
 
A number of Firefly entrepreneurs have, however, taken the business on as a full time 
activity.  An entrepreneur who targets a personal income of $1000/year would aim to sell 
to 10 customers per week.   
 
Micro loans of $150-300 were provided to the entrepreneurs to assist them to establish 
their businesses. Repayment rates of 100% have been achieved to date.   
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Several of the more successful entrepreneurs are selling over $1,000 of lighting products 
per month, resulting in $130/month profit.   
 
An outline of the basic franchise model, for varying levels of sales, is provided below.  
Note that sales growth has been achieved by increasing the turnover of working capital, 
rather than attracting more financing. 
 

Table 5:  Lighting Loan Opportunities 

 
Loan size $250    

Interest rate (Flat rate p.a.) 30%   

Monthly repayments $27    

    

Products Sold/Month 20 40 60 

    

Monthly Revenue $350  $700  $1,050  

Less Cost of Goods Sold $280  $560  $840  

Monthly Gross Profit $70  $140  $210  

    

Less Operating Costs    

Loan repayments $27  $27  $27  

Other Costs (5% of Revenue) $18  $35  $53  

    

Monthly Net Profit $25  $78  $130  

    

Annual Net Profit $305  $935  $1,565  

 
 
In 2009 Barefoot Power will scale up this model in Africa, the Pacific and South Asia to 
create over 2,000 energy microfranchises by the end of 2010. These Firefly 
Entrepreneurs will require $500,000 of micro-energy loans. 
 
The example provided above reveals the huge potential for micro-energy enterprise 
loans.   
 
To assess the opportunity for micro-energy loans, it is useful to set a hypothetical target.  
By way of example, imagine a 5 year target was set to install an LED lamp in 50% of the 
households that now lack access to modern lighting. How many entrepreneurs would 
this take, and how much loan capital would the entrepreneurs require? 
 
If each entrepreneurs were to sell to 40 households per month, over 75,000 
entrepreneurs would be required to achieve this target. If the loan capital for each 
entrepreneur is $250, nearly $20 million would be required.  
 
Microfinance has an integral role to play in transforming the kerosene lighting market to 
create access to modern lighting services.   
 
Barefoot Power hopes that our story and analysis presented above will help encourage 
MFIs to offer credit for energy enterprise start-ups, and facilitate the implementation of 
entrepreneur training programmes.xiii   
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Battery charging stations 
 
Battery charging offers another opportunity for microenterprise loans, particularly in peri-
urban areas where the electricity grid can be utilised as a charging point for a large 
number of households. 
 
A battery charging system can either be operated from: 

� an existing electricity source (an electricity grid or standalone generation source 
such as a diesel generator) or; 

� a generation technology can be purchased specifically for  a battery charging 
microenterprise.   

 
 

 
 

Figure 10:   Customers bringing their lamps into a store to be recharged 

 
An increase in mobile phone use across Africa has seen a rapid increase in phone charging 
services, often for $0.30/charge. Our experience in Papua New Guinea has shown many 
customers can also get a consistent free power charging source, from work, a friends’ house, 
school or a neighbour/relative. Assuming $0.10/charge on average, a customer would not 
want to pay more for their lamp, and charging, in one year, than they do for kerosene 
(assumed at about $30/year). A lamp that runs for 3-5 hours (1-2 days) may cost $5 retail, 
while a lamp that runs for 20-25 hours (1 week) may cost around $15 retail. For markets with 
low or free charging costs, the short run lamp will be optimum. For markets with high costs of 
recharging, the long-run batteries will be required. However, it should be possible to create a 
solution for $20 or less per year, and via a lamp with a 1-2 year battery life. 
 
A battery charging station costs about $1-2 per charging point to set up, and electricity costs 
about $0.20/kWh. A small charging station for 10 lamps therefore has an initial cost of around 
$10, and to charge 10 lamps for 4 hours per day using ten 5W chargers, 0.2 kWh of power 
will be used costing $0.04/day, or $15/year. Assuming 50 charges per week can be 
undertaken, or around 2000 charges per year, income at $0.10/charge can reach $200/year, 
less $35 for setup and electricity costs. Some battery charging stations may wish to offer 6-12 
months of microfinance together with the charging service. For a $15 product and a 35% 
interest rate, this would add $20 to 50 weekly charges per year, therefore increasing the 
charging cost from $0.10/charge to $0.14/charge. 
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When the power source is a diesel or biofuel generator in a village, a minimum of 50 chargers 
might be required to ensure the fuel costs are share amongst many users. A quick way to 
make a generator-based business fail is to run the generator to charge just a few batteries – it 
is important to load up the generator as much as possible. This may mean organising the 
village to know that one day of the week is “battery charging day”. Charging costs are likely to 
be up to twice as high as grid-based charging, around $0.25-$0.50/charge, depending on 
local fuel prices. Assuming weekly charging, this would be $12-25/year, still quite affordable. 
 
If a microfinance branch office undertook battery charging as a sideline business, it would 
encourage borrowers to come to the office to recharge their batteries, reducing the hours loan 
officers spend visiting households. Battery charging could be used in some cases to sell half 
a solar home lighting kit, to test the customers’ ability to pay for an energy loan consistently, 
only after 6-12 months of paying off the lamps and battery could they then graduate to a solar 
panel loan. 
 
A remote village entrepreneur may use battery charging to test if people will consistently pay 
for running the generator, thereby attracting all kerosene lighting expenditure to cover fuel and 
maintenance costs. If this is successful for a year or two, the entrepreneur could then 
consider investing in another loan for wires and minigrid reticulation, and retire the batteries at 
the end of their life, to start providing direct AC power to the whole village. Technologies can 
be used as stepping stones, from one to another. 

 

 
Consumer Financing 
 
Consumer financing of energy and lighting products has been implemented by a number 
of MFIs around the globe. These energy loans have generally been $100-1000 over 1 - 5 
years and have, in most cases, been provided to individuals who can demonstrate a 
regular and stable income. 
 
Outlined on the next page is a break down of loans for various types of lighting systems.  
 
Consumer energy loan programs that target rural areas have experienced difficulties in 
marketing and maintaining low default ratesxv. These problems have been linked to 
temporary dwellings, theft and unreliability within the supply chain. The biggest credit risk 
when providing an energy loan is loan default due to failure of equipment. Once an 
energy system fails and is not providing a service, the borrower is unlikely to see the 
value in repaying a loan. 

 
Table 6:  Breakdown of Consumer Lighting Product Loans 

 
Product Basic Solar 

LED Lamp 
Solar Multi 
Light LED 

System 

CFL and LED 
Solar Home 

System 

Product Cost/Loan Size $15-50 $50-200 $200-400 

Loan Period  6 months 12 months 12 months 

Interest Rate (flat p.a.) 30% 30% 30% 

Monthly Repayments $2.90 - $9.60 $5.40- $21.70 $21.70- $43.30 

 
There is a reasonably high chance that a technical issue will arise within the 3 to 5 year 
loan period, as often provided for larger energy loans. If after sales support is not easily 
accessible, an energy system is likely to lay idle while a household reverts back to 
traditional sources of energy. Furthermore, the longer timeframes of these loans 
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presents a challenge to maintaining an accurate record of a client’s address, which 
allows an MFI to track down a client in case of default.   
 
As touched on above, the private sector supply chain has been highlightedxvi as a weak 
link to providing energy loans by several MFIs. The MFIs interviewed noted that securing 
a reliable partner who is service and quality orientated is very difficult, particularly a 
supplier who is interested in lighting for the underprivileged in rural areas.  
 
One example is an MFI in East Africa who partnered with a private sector company to 
distribute solar lanterns. The MFI initiated a trial of an energy loan product for this solar 
lantern. The initial marketing campaign generated high demand for the product and 
several hundred units were sold. Before long, however, many of the clients were 
complaining of faulty lanterns and defaulted on their loans. The lantern supplier refused 
to repair or replace the lanterns, which resulted in the MFI losing thousands of dollars. 
 
These risks, however, can be mitigated. The next section outlining best practices will 
provide some high level guidance to avoid these issues. 
 
 

Best Practice 
 
A successful lighting loan product must be demand driven. A thorough understanding of 
the market, the supply chain and customer needs is required.  
 
The following points are a high level guide for developing a successful demand driven 
lighting loan product: 
 

� Consider the context of the target country and communitiesxviii: 

� What are the local energy resources and how accessible are they? 

� Who currently controls energy expenditure in a household and who 
benefits from improved lighting? 

� What products can people afford and how will the intervention improve 
economic well being of clients? 

� Gain an understanding of the potential partners within the private sector: 

� Are the supplier’s products well designed, and what proof can they 
provide to demonstrate appropriate design? 

� Are the products rugged? 

� Do the products provide adequate light output? 

� Is the battery capacity large enough to provide light over an 
extended period? 

� Do the batteries have sufficient protection against overcharging 
and over discharge? 

� Does the supplier offer a warranty on their products? 

� Does the supplier have sufficient capital, manufacturing or logistical 
capacity to maintain a steady supply of products? 

� Does the supplier have a commitment to after sales support; and 

� Does the supplier have a philosophical commitment that aligns with those 
of the MFI? 

� Undertake detailed research to understand the market for energy loans:  
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� What are clients currently spending on energy? 

� What is the current lighting service? 

� What appliances are used in a household? 

� For how long are each of the lighting appliances used? 

� Which lighting products are clients willing and able to utilise a loan product 
to purchase? 

� What is the market size? 

� Review current loan products within an MFI and assess whether an energy loan 
product can be offered within existing loan structures: 

� Can an energy loan product be offered without modifying loan periods and 
loan caps? 

� Ensure that an energy product that is packaged with an energy loan will operate 
for the duration of the loan: 

� Does the supplier offer a warranty for at least the period of the loan? 

� Is the supplier willing and able to repair or replace faulty products? 

� Is the supplier committed to a long term presence in you geographic 
area? 

� Create a feedback loop relating to loan delivery mechanisms: 

� Do your systems allow for periodic review of the performance of the loan 
product and client satisfaction? 

� Ensure that energy loans are integrated as part of a MFI’s sustainability 
strategy.xix 
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Microfinance and Energy in the Pacific 

Some of the models and technologies described have been applied in Pacific Island 
Countries over the last 3 years by Barefoot Power. Recent publications by the Small 
Enterprise Education and Promotion (SEEP) Network have covered the areas of Africa, 
Asia and Latin America very well. This chapter aims to complement this work by 
providing a summary of energy and microfinance in the Pacific. 
 

Background 
 

Country statistics 
 
15 independent Pacific Island countries are shown in the map below, and the statistics 
on electricity access are outlined in the table following.  
 
The Pacific represents less than 0.5% of households that lack electricity globally.  Due to 
the small size of these markets they are often left behind by technological and financial 
innovations. 
 
While microfinance has rapidly grown in Asia, and is starting to gather momentum in 
Africa, the outreach of microfinance in the Pacific is low.  
 

 
Figure 11: Map of Pacific region 
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The Pacific regions’ lack of electricity acceess is dominated by 4 of the largest countries: 
Papua New Guinea (PNG), Solomon Islands, Fiji and Vanuatu, as these represent 98% 
of the market. Other smaller countries mostly have high levels of access already.  
 
PNG, and the nearby Solomons, offer the greatest challenge - rugged countries with 
4000m mountains, few roads, 600 languages, security issues and, compared to 
countries like India and China, relatively little history in international trade and business.  
 
Models developed in Bangladesh and Asia are sometimes quite difficult to apply in such 
a country. Instead, PNG is likely to have parallels with the challenges faced in many 
African countries when initiating microfinance programs. 
 

Table 7: Country statistics for Pacific region 
 

Papua New Guinea 15% 5,200 4420 84% 804

Solomon Islands 20% 457 366 7% 66

Fiji 75% 844 211 4% 38

Vanuatu 30% 212 148 3% 27

Kiribati 50% 85 43 1% 7.7

Federated States of Microneisa 65% 107 37 1% 6.8

Cook Islands 99% 18 0.2 0% 0.0

Marshall Islands 70% 55 16.4 0% 3.0

Tonga 90% 100 10.0 0% 1.8

Samoa 95% 176 8.8 0% 1.6

Palau 97% 19.1 0.6 0% 0.1

Tuvalu 95% 9.3 0.5 0% 0.1

Niue 100% 1.7 0.0 0% 0.0

Nauru 100% 10.1 0.0 0% 0.0

Tokelau 100% 1.5 0.0 0% 0.0

Pacific Totals 28% 7,295 5261 0.5% 957

Indonesia 73% 218,868 59,094 5.5% 10,744

India 60% 1,055,797 422,319 39.6% 76,785

Sub-Saharan Africa 20% 726,000 580,800 54.4% 105,600

TOTAL 47% 2,007,960 1,067,474 100.0% 194,086

Electricity 
Access

Population 
('000s)

Population 
without 

electricity 
('000s)

% of 

Pacific 
market

'000s of 

households 
(approx.)

 
 
There are several microfinance institutions (MFIs) in Papua New Guinea, and a few 
others in Samoa, Vanuatu and Fiji. In total, these MFIs offer loans to as little as 30,000 
borrowers, or just 3% of the 1 million households of the Pacific.  
 
Loans tend to be $200-$1000 and financial sustainability is difficult to achieve.  Pacific 
MFIs have relatively high costs per borrower and high levels of portfolio-at-risk. It is, 
however, early days for microfinance in the Pacific, especially in PNG.   
 
The geographic dispersion and rugged terrain that inhibit access to and within Pacific 
Island Countries present similar issues for increasing access to financial and energy 
products and services.  Bundling these products into one offering remains a possible 
innovation with mutually beneficial outcomes. 
 
 
Previous experiences 
 
Energy projects have been undertaken for many years in the Pacific and South East 
Asia.  
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AusAID is a major donor in the region and, in the late 1990’s, undertook a number of 
solar power projects. A major conclusion from these projects was that smaller systems 
were of great interest, and more affordable, to potential customers in Indonesia.  During 
the last 5-10 years, however, most energy projects have been closed down and 
infrastructure funding has focused on roads and buildings. This lack of focus on energy 
is slowly starting to change.  
 
JICA also conducted approximately 320 solar installations for street lighting and schools 
in the region, but found that replacement batteries and solar panel theft were major 
problems. These issues, JICA stated, need to be addressed before any form of 
sustainable outcome could be claimedxx. 
 
Fee-for-service models have been trialed in Fiji and Kiribati, often using prepaid meters 
on 50-100W solar kits. These kits cost hundreds or thousands of dollars and without 
ongoing donor funding, these models failed to scale. 
 
 
 

Current Microfinance Projects 
 

Summary of Microfinance in the Pacific 
 
ANZ Bank has started mobile banking services in Fiji, reaching more than 40,000 
customers. This programme has included a partnership with solar energy suppliers, 
whereby loans of $100-$2000 are available for larger solar home systemsxxi.  
 
ANZ estimate about 50% of the Fijian population have no access to banking services, 
and they have established 6 mobile banking units to circulate the villages. This service 
costs customers about $12 per year, which is similar to best practice in Bangladesh.  
 
Other microfinance organisations include: VANWODS (Vanuatu), PNG Microfinance 
(PNG), Wau Microfinance (PNG), Buka Micofinance (PNG), Bogia Co-operative Society 
(PNG), South Pacific Business Development SPBD (Samoa) and several other smaller 
organizationsxxii.  
 
MixMarket data indicates SPBD has a loan cost per borrower of $110, much higher than 
ANZ, though there may be differences in the way these numbers were calculated.  
 
In 2007, PNG Microfinance has just 7000 borrowers compared to 127,000 savers, 
resulting in large financial losses and low financial sustainability. The figures show, 
however, that PNG Microfinance is on an improving trend.  
 
There is also international donor interest in the Pacific microfinance sector. The Asian 
Development Bank is showing ongoing support in the Pacific. Furthermore, the IFC 
invested about US$1 million into PNG Microfinance to help ramp up microfinance access 
in PNG.  
 
Overall, compared to the global microfinance industry, only a tiny proportion of the 
population in the Pacific obtains finance from a microfinance program. While costs per 
borrower are relatively high in the region, there is a trend of expansion and improvement, 
which is backed by international donors. 
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Current Energy Projects 
 
Summary of Donor Projects 
 
The Global Environment Facility (GEF) co-funded a $3 million Teachers Solar Loan 
program in Papua New Guinea, which focused on 30-100Wp solar systems.  
 
This program succeeded in almost halving the cost of such systems, which prior to the 
program were grossly overpriced in PNG.   
 
Loan disbursements for this program, however, have proven very difficult due to 
administrative challenges of enormous demand. The lack of skilled installers has also 
been a hindrance. These problems have highlighted the lack of capacity constraint 
identification by program designers.   
 
A new World Bank/GEF funded Sustainable Energy Finance Project (SEFP) increases 
this finance by a further $10 million. The project is aimed to leverage $50 million for 
energy financing. This program aims to support both distribution outlets and end users 
via commercial and microfinance loans.   
 
Summary of Micro Entrepreneur white LED Projects 
 
Barefoot Power, and others such as Light up the World Foundation, have started to 
address some of these issues by designing and delivering white LED products to the 
Pacific market.  
 
Importers in these countries have trialed products and their recommended retail prices in 
their markets and found them acceptable. A solar desklamp that wholesales for $10 or 
less has been found to be very affordable for $20-30, given that many households are 
spending $1-5/week on kerosene lighting and batteries.  
 
Substantial kerosene savings were made during field trials in Vanuatu, as shown in the 
Figure below. When participants were asked what the light was used for 100% of people 
replied it was used for households and productive tasks and 80% for children. This 
implies productive and educational benefits, beyond the cash savings 
 

 
Figure 12: Market response to 1W solar LED lights in Vanuatu 
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In the villages around Goroka, in the highlands of PNG, income levels are not high, and 
due to soaring kerosene prices, many households have reverted to burning sticks for 
lighting (see Figure 13). LED lamps, however, were still selling in this area and there was 
strong interest in purchasing a second lamp, particularly if longer runtimes and/or 
nightlight options were included.  
 

Figure 13: 
Sticks being used for lighting near Goroka 

.  
 

 
 

Industry partnerships for innovative battery-charging trials 
In 2006 a few trials were made with partners who lived and worked in PNG. This 
included a manufacturing business in Lae and an eco-tourism resort on Nusa Island, 
New Ireland Province. In these situations, larger 10W home lighting kits worth around 
$100 were left on credit with partners for 1 year.  
 
These systems did not have a solar panel.  Instead, the battery was recharged from grid 
power or a diesel generator at the partners’ premises. This kept the cost of the product 
down, and the user was reliant on the partner to recharge the battery. 
 
The PNG industry partners collected payments in a variety of ways:  
 
1) In Lae, the partner used a pay deduction mechanism of around $2/week. All 15 

employees agreed to this, have paid off the loan, and are still using this battery 
charging system. No defaults occurred.  This model has high replication potential for 
employers of plantation workers, factories near slum areas, and mining operations. 

 
2) As a follow-up to this project, the Lae partner also gave small volumes (up to 10) of 

low cost $7 AC-chargeable LED desklamps on credit to employees. Many of these 
employees were able to earn supplementary income in the evening by selling LED 
lamps to people they knew near to their house. Initial sales were strong, but as their 
local neighbourhood (within 100m from their house) became “saturated”, sales 
reduced. This was largely due to the security problems associated with walking 
around the settlements of Lae (beyond 100m from their house) at night selling goods 
for cash to relative strangers – with greater security, sales would extend further from 
home.  

 
3) In Nusa, the eco tourism resort was located on a small island, and the owner invited 

employees and nearby households to use the resort’s diesel generator to recharge  

Figure 14:  
1W LED lamps being used 

for mat weaving in Vanuatu 
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the batteries. A major lesson learned in this project was that payments are not 
regular, but do eventually come. Over 90% of the funds loaned out were recovered.  

Figure 15: Repayments made during Nusa battery charging project, and product 
 

Policy and programme design implications 
 
A village population density map below shows that initial sales in the central Highlands 
are in the areas of high population density where there is good road access. However, 
much of Papua New Guinea will remain difficult to reach, for both the energy and 
microfinance sectors. 

Figure 16: Village density in PNG and project locations 
 
Only around 100 from approximately 2000 sales made in PNG by Barefoot Power have 
involved end-consumer financing. The remaining sales have been via cash. This is in 
direct contrast to the GEF Teachers Solar project and upcoming Sustainable Energy 
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Finance Project, which continue to focus on 10-50W systems and 3-5 years loans from 
local financial institutions. 
 
There are approximately 5 million people lacking electricity in the Pacific, or about 1 
million households. If each is to be financed via a $200 loan, the minimum that MFIs in 
the region consider viable, then $200 million of loan capital is required over 5-10 years – 
approximately $20-40 million/year. 
 
Households in the Pacific, however, are spending $1/week on kerosene and batteries - 
approximately $1 million per week or $50 million/year. If households can divert this cash 
to very low cost lamps and solar panels, as shown during field projects to date, much 
faster progress can be made. To distribute these smaller lamps and panels, a network of 
mobile micro-energy entrepreneurs must be supported. 
 
Assuming 5 -10 year lifespans for solar panels and wiring, shorter lifespans for the more 
affordable LEDs and batteries, and entrepreneurs who are selling $50 of products per 
day (2-3 lamps), each entrepreneur can reach 200 households per year and generate a 
micro business with revenue of $4,000/year.  
 
Assuming monthly restocking, $400 of working capital would be required for each 
entrepreneur. To reach 200,000 households per year, 1000 entrepreneurs would be 
required, translating to $400,000 of loans. This is just 1-2% of the capital required to give 
each end consumer a loan. 
 
1000 entrepreneurs represent around 10% of existing microfinance clients in PNG, so 
such entrepreneurs may provide a rapid marketing tool for MFIs to reach communities.  
 
 
Microfinance helping to reverse rural electrification 
End-consumer financing will enable communities over the long term to access cheap, 
affordable electricity. Traditional approaches to energy investment require millions of 
dollars to install urban style “poles and wire” infrastructure. However, this investment can 
be broken up into short 1-2 year investment tranches that match microfinance industry 
norms, and of course, reduce risk: 
 
1) The first loan an MFI makes within a community area might be to one micro energy 

entrepreneur, for $400, to sell $5-$50 LED lamps and 1-5W solar panels for cash to 
500 households in 5-10 villages.  

 
2) If the entrepreneur is reliable, they can act as an agent for the MFI to secure the 

next loans for each of the 500 households to take a 1-2 year loan of a $50-$200 for 
home lighting kits (5-20W). Battery charging systems may be used initially to tie 
users to the entrepreneur and decrease the risk of loan default (disappearing solar 
panels) 

 
3) If these individual loans are repaid well, households can graduate to solar loans or 

larger loans. Alternatively, if desired and the community is organised well, a battery-
free community minigrid may be installed using a picohydro, a biomass gasifier or 
other low cost micro power generation technologies. 

 
This will lift MFI loan portfolios from the initial $400,000 of energy loans towards the  
$20-30 million that is required to fund full electricity access. However, cash sales via 
entrepreneurs will be a very important first step to stimulate rapid progress with minimal 
skill capacity, whilst at the same time, building up MFI understanding of energy loans via 
the familiar micro enterprise loan. It will also assist in skilling up village engineers to 
install more complicated minigrids in the not too distant future. 
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It is likely that this reversal of rural electrification, which is traditionally a capital-intensive, 
centrally planned and centrally controlled exercise, will be resisted by many in the 
energy industry, and even those involved in financing such projects. However, 
technologies and prices have evolved to fill this starting gap, where villages can have 
more control over their access to sustainable energy solutions.  
 
DC electricity is relatively safe and simple to expand, and with good planning, can 
provide complementary rather than competitive solutions to AC power grids. 
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Conclusion 

Energy cuts across all sectors of development – without the provisions of affordable 
electricity to 1.5 billion people who currently lack this service, a world without poverty 
cannot be attained. With expenditure on kerosene lighting estimated at $10-30 billion per 
year, far greater than current donor funding, these funds can be mobilised to invest in 
home energy solutions that are more efficient than current fossil fuel technologies. To 
even keep up with global population growth rates of 2%, 30 million people or 5-6 million 
households must be connected per year – studies indicate rural electrification rates do 
not exceed this, so new, faster models must be adopted. 
 
Microfinance organizations are well placed to participate in this process, which requires 
rapid paybacks for customers who purchase for cash, and investors who offer millions in 
loan capital. Microfinance institutions have reached over 100 million households, many 
of whom still use kerosene lighting, and MFIs can offer 2 key financial products:  
 

1. $50-500 end-customer loans for larger systems, and  

2. $50-500 micro entrepreneur loans for retailers of products that sell for cash. 

 
It is estimated that 30% of the microfinance client market is spending $1 billion per year on 
kerosene, and many of these clients have a perfect record of loan repayments. Meeting the 
needs of these customers can grow the microfinance industry, and the micro energy industry. 
Through joint development partnerships, microfinance institutions may derive secondary 
marketing/administration incomes on top of their usual interest income, strengthening their 
own business model, and allowing rapid, efficient outreach for energy companies to reach the 
poor. This becomes even more important in rural areas with low population density. 
 
Previous solar programs, many of them donor-supported, have focused on 10-100 watt 
systems that cost $150-$1000. These are not affordable for cash. Barefoot Power, amongst 
others, have demonstrated that the poor can afford and strongly support the benefits of 1-
10W products, mostly based on LED lighting, which retail for $10-150.  
 
Barefoot Power pilot projects in the Pacific have also demonstrated how small businesses 
can offer microfinance to employees, via pay reduction offers to staff, for firstly eliminating 
kerosene lighting at home and then later to establish a micro business to sell to curious 
neighbours. Experience has indicated that many entrepreneurs may not scale up once local 
markets have been saturated with lamps, and in some cases, 20% of entrepreneurs may 
generate 80% of sales, but loans repayment rates were 90-100%. The Barefoot Power 
Business-in-a-Bag is an appropriate model to mobilise such energy entrepreneurs, showing 
early success similar to other micro-franchises for phone access and improved vision. 
 
There are major business opportunities relating to loans for lighting to be captured.  The 
teams at Barefoot Power and REEEP look forward to discussing how you can get involved. 

C h a p t e r 
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Further reading 
 

 

White Light Emitting Diodes 
Light Up The World – www.lutw.org  
The Lumina Project – light.lbl.gov 
IFC’s Lighting Africa project – www.lightingafrica.org 
Renneslar Polytechnic Institute – www.lrc.rpi.edu  
 

Compact Fluorescent Lamps 
Efficient Lighting Initiative – www.efficientlighting.net  
 

Internal Combustion Engines and Biofuels 
Journey to Forever – journeytoforever.org/biofuel.html  
Jatropha World –  www.jatrophabiodiesel.org  
SOPAC report on coconut oil as fuel – www.sopac.org/tiki-download_file.php?fileId=145  
 

Pico/Micro Hydro Turbines 
Notthingham-Trent University Pico Hydro – www.picohydro.org.uk   
Microhydropower web portal –  www.microhydropower.net  
Nepal Alternative Energy Promotion Centre – aepc.gov.np 
Sri Lanka micro hydro technical specifications – www.energyservices.lk/forms/index.htm  
 

Micro Biomass Gasification 
Ankur Scientific, India – www.ankurscientific.com  
Biomass Energy Foundation – www.woodgas.com  
 

Solar Photovoltaic Energy 
SELCO, India – www.selco-india.com  
Sundaya, Indonesia – www.sundaya.com  
Example solar battery charging station - technosol.de/battchg.pdf 
 

Microfinance and Energy 
Barefoot Power – www.barefootpower.com  
SEEP Network – www.seepnetwork.org  
Asian Development Bank workshop on Financing Village Electricity –  
www.adb.org/Documents/Events/2008/Financing-Village-Energy/Program.asp  
Grameen Shakti, Bangladesh – www.gshakti.org  
SEEDS, Sri Lanka – www.seeds.lk  
Green Microfinance – www.greenmicrofinance.org  
The Renewable Energy and Energy Efficiency Partnership – www.reeep.org  
Ashden Awards – www.ashdenawards.org  
ACCION Energy Links - www.accion.org/Page.aspx?pid=1314  
The Foundation for Development Cooperation – www.fdc.org.au/access-to-energy.html   
Global Village Energy Partnership – www.gvep.org  
 

Microfinance Industry 
The MixMarket – www.mixmarket.org 
Microfinance Gateway – www.microfinancegateway.org 
MicroLinks – www.microlinks.org  
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