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RE Intelligent Energy Europe

The RENDEYV project

The RENDEYV project aims to explore ways to link microfinance and access to
renewable energy, bringing a positive contribution in rural development and poverty
alleviation in Bangladesh and Indonesia by increasing access to solar energy, the
development of micro enterprise, and the provision of microfinance mechanisms

tailored for low income people’s needs.

The project started in January 2007 and will last until December 2009. RENDEYV is
financed by the European Commission under its Intelligent Energy line.

The main objectives of the RENDEYV project are:

+ To promote development of income generating activities with renewable
energy supply;

+ To identify measures justifying involvement of Small and Medium Sized
Enterprises in the solar energy sector;

+ To build synergies between the microfinance sector, the renewable energy
sector and the micro enterprises in Bangladesh and Indonesia;

+ To better inform stakeholders providing pro-poor sustainable renewable
energy services;

+ To bring a positive impact on the quality of life in rural districts.
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l. Introduction

[.1. Why microfinance and renewable energies?

[.1.1. Renewable energies or how to solve enerqgy is sues at the local level

Renewable energies are available worldwide in large quantities, although they are so often
unexploited by the local population. They enclose the potential energy provided by natural
elements such as geothermal, rivers, seas, winds and the sustainable use of by-products of
human production as a fuel which includes biogases, some of the biofuels, briquettes, and
wood.

While 1.2 billion people lives without access to electricity and more than 2 billions rely on
hard fuel such as charcoal for their cooking needs, renewable energies represent a major
development opportunity for the poor. On one hand, they offer solutions to cover their basic
needs, while and the second hand the implementation of those solutions will create business
opportunities and jobs for thousands of members of the community.

Among the existing renewable energy alternatives, some can be implemented easily at the
grassroots level without large scale investments. Standalone individual solutions exist and
might be bought by end-users.

[.1.2. The main barrier to renewable energies: inve stment cost

Renewable energies solutions transform renewable and free sources of energy such as
wind, water and sun into ready-to-use, modern, forms of energy such as electricity. Thus,
once the system is installed, one do not have to purchase additional source of fuel to run the
systems, so the running costs are limited to the maintenance costs and are very low
compare to any traditional, fuel based energy. However, investment cost is still high despite
the fact that the systems have been dramatically improved.

At the global level, national incentives schemes for large utilities are proving their efficiency
in boosting large scale renewable energies projects: wind farms are becoming as popular as
large hydro power plant; sales of solar photovoltaic modules are rocketing in Europe and in
the USA.

In the case of smaller stand alone systems, studied in this document, the end user is
intended to be the owner of the system. Thus, the end-user has to purchase the system by
one way or another, which typically costs around EUR 500 for a standard 50 Wp Solar Home
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System, the most popular system to provide basic light to rural families. This entry price is
totally out of the range of the 2.5 billions who live with less than 2 USD per day.

[.1.3. The main solution: credit

Microfinance has a proven track-record of providing financial services to the poor and has
demonstrated all over the world the very fact that the poor have the financial capacity to pay
back their debts and save for their future as long as they are empowered to do so.
Furthermore, the most successful institutions have proven their ability to provide these
services on a sustainable basis so that they are becoming less and less dependent from
donors for their funding.

As the main barrier to the access to stand alone renewable energies solution is the high
initial cost, microcredit can be a good solution to overcome this barrier. The aim of this toolkit
is to highlight the experiences of Microfinance Institutions in Renewable Energies to define
best practices and expose the traps to the MFIs willing to develop such kind of services.
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[.2. Fields of application

[.2.1. Solar Home Systems

+ Principle of operation

Photovoltaic energy results from the direct transformation of the sunlight into electric power
by means of cells usually made of silicon compounds. To produce sufficient power, cells are
bundled together to form a module, also known as solar panel. According to the power
needed, the panels themselves can be put together to form a “photovoltaic field”.

i Eomi ] v
i T A X

- e

Figure 1 - Solar Home System in Singair, Bangladesh
Source: PlaNet Finance

For some applications, it is necessary to convert direct current (DC) into alternative current
(AC), comparable with the one that supplies our domestic appliances, like television or
refrigerator. The most common application of this technology for rural electrification is the
Solar Home System.

A Solar Home Systems is made of 4 main components:

m Solar panels
The solar panels are the source of energy. They transform sun rays into electric energy

thanks to photovoltaic effect. The average efficiency is 12%. The output of a solar panel is
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direct current while most of other energy sources produce Alternative current transforming
mechanic energy in electric energy.

For a Solar Home System, nominal power of solar panels ranges from 20 Wp to 100 Wp —
Whp is the common unit of solar energy, a Wp is the output of a soalr module under nominal
conditions, ie insulation of 1000 W/m2, 20T, press ure, 1 atmosphere.

B Batteries (storage/charge units)
As solar panels produce energy only during sunny hours, energy is stored into batteries so
that it can be use by the user accordingly to its needs.

Most of Solar Home Systems use commons car batteries for storage. Specific batteries for
PV applications are also available on the market and improve the outputs of the system.

m Charge storage controller
Charge controller regulates the charge of the battery in order to improve its lifetime. Charge
controller is a basic electronic device and can easily be designed and produced locally.

B End-use electric devices (CFL lights, LED lights, DC Entertainments ; radio/white-black
™)
Electric devices must be adapted to DC current. In order to save energy, energy efficient
devices are selected and among them CFL and LED lights. Usually a 50 Wp system can light
up to 3 CFL lamps for 6 hours a day.

+ Schema

Solar panel

—— " FElectric
Charge Co
Controller

Battery

Figure 2 - Solar Home System Main Component

+ Outputs
A SHS delivers 12 V DC current.

Common output of a SHS is around 225 Wh per day.
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Battery are designed to last 3 days without any power input, ie very cloudy weather for three
consecutives days.

+ Uses
SHS are used for basic lighting needs. The common 50 Wp enables to run 3 CFL  bulbs or
tubes ensuring a convenient lighting of the house.

Other uses of SHS might be related to leisure such as watching the TV, listening the radio or
charging mobile phones.

Larger systems might power larger devices such as fridge for health centers but they are
beyond the possibilities of the rural peoples.

+ Pros

+ SHS are a proven technology since more than 20 years.

SHS are very easy to install and maintain.

Running cost therefore are very low.

As individual systems, SHS might be installed in very remote locations and don’t
require at all networking.

+ + +

+ Cons

- Solar technology is expensive.

- Typical SHS don't enable productive uses for the microentrepreneurs as their power
is too limited to run any motor or tool.

+ Cost

A typical cost is 8 EUR per Wp installed in a remote location.
The main cost drivers are:

- international solar modules prices (around 3-4 EUR/Wp): they are set on the global
market which is pushed up by the rising demand in Europe and the USA and will
most likely remains very high during the coming years following the new renewable
energy stimulus plan decided by the new US administration (around 3-4 EUR/Wp)

- batteries prices (around 1 EUR/Wp)

- Installation prices as modules will be installed in remote locations and installation
requires technical trainings of future installers.

D11 — Toolkits for Microfinance Institutions
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[E E O o m |
Figure 3 - Component price of a SHS in Indonesia - 2008*

1.2.2. Solar driers

Drying is one of the basic and most effective process to add value to harvests and fishing,
and is very popular in rural areas. It aims to reduce the moisture content of the product to
ensure its conservation, reduces its weight and thus eases greatly its transportation. In
Indonesia, solar dryer are pilot tested in cocoa and coffee farming in North Sumatera.

Figure 4 - Solar dryer in a coffee plantation, Suma tra, Indonesia
Source: YBUL

+ Principle of operation
Heat is trapped in a downward face cone shaped covered with poly ethylene plastic by which
giving a green house effect. A chimney allows a proper ventilation of the dryer and helps

controlling the drying process.

! Rendev D7 — State of the Art Indonesia
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+ Schema

Downward Cone shaped
Poly ethylene cover
\ Wood shelves for
material to be dried
Attached roof for the
furnace
h

Steel Additional
pipes furnace
| /

I >
/ ] \ '
%\l Wood Leas /f/>{

Figure 5 - Scheme of one model of Solar thermal coo  ker

+ Uses
Solar dryer is used for accelerating the drying process and controlling it.
Products usually dried include:

vegetables especially chilli or tomatoes
fishes

crops like coffee, chocolate or rice
fruits such as mango, banana

+ Pros

+

+ + + +

Shortens the drying time,

Increases the quality of the dried material,

Increase value added by farmers,

Smaller damage due to bad weather and rains.

Ensure a constant quality and therefore stabilize the price of the product, this is a key
premium for farmers selling crops like cocoa or coffee.

£ Cons

High initial cost while traditional drying method is free

Installation (preparing site for dryer) takes time

Capacity: in order to dry harvest product from all the farmers in one village, one unit
such as shown on the picture offers only 1 ton of capacity which is not enough.

+ Cost
In Indonesia, the unit cost EUR 5000 / 1t of capacity (IDR 50 Millions).
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[.2.3. Solar pumping

4+ Principle of operation
During the sunshine, the system pumps water into a reservoir, allowing beneficiaries to use
water during the day and the night (using the water from the reservoir).

T T

i

2~ = e coomen B
_—_ < -

Photo: Canadian Agtechnology Partners

Figure 6 - Solar Pumping installation
Source: Canadian Agtechnology Partners

Solar pumping system constitutes of 2 main components:

m Photovoltaic solar panels:
PV panels produce electricity from solar irradiation. The electrical current produced is D.C.
current. Their power range from 800 Wc to up to 6 kW. They have a life time of more than 25
years.

m The pumping installation:
The pumps are immersed. A large range of products are available on the international
markets and their reliability is proven under the most difficult operating conditions, because
of their robust design.

The hydraulic is is selected according to the depth of the well and the forecast flow.
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+ Schema

Solar Panel

O Power fram Panel

/| Electronic
Pump
| Enhancer

Water Tank

: Float Switch

B i

Stainless Steel Support Wire

Bore Pump

Bore

Figure 7 - Scheme Solar Pumping System
Source : www.global-greenhouse-warming.com

<+ Outputs
Solar pumps available in the market can pump from anywhere in the range of up to 200m
head and with outputs of up to 250m3/day. Some other even reach 500m3/day.

Pumps can to pump as deep as to 90 meters.

+ Uses
In most area, solar pumps are used principally for three applications:

m village water supply
m livestock watering

m irrigation

+ Pros
+ Reliability and longevity of the components (do not require batteries).
+ Entirely autonomous operation (no need for human intervention nor fuel).
+ Quasi non-existent maintenance
+ Operating cost are low
+ Quiet and non-polluting functioning
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+ Large range of application that can fit to all the needs (ranging from few m3 up
to hundreds m3 per day)

+ Cons
- High upfront cost
- Limited availability of technology and trained technicians in remote areas.
- Limited availability of spare part in remote areas.

+ Cost

A typical 1 kW submersible pump rated at approximately 40 liter per minute for 12 to 90
meter head height costs about EUR 5,000.

10
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[.2.4. Improved cooking stove

Cooking stove is the most commonly used energy consuming devices by households in rural
area. Literature reports that the three stones open fire is still the most commonly used way to
cook in the villages and urban slums of the developing world. It has evolved to meet the local
needs in a way that is affordable for the users. Various traditional stove shows fuel-efficiency
of approximately 5-10% only, in that, the effort in increasing it resulting in many types of
improved stoves.

Figure 8 - Improve Cooking Stove
Source: Grameen Shakti

+ Principle of operation

A large number of Improved Cooking Stove models, based on different construction
materials, fuel and end use applications, have been developed during the last 10-15 years.
Improved cook stoves can be designed and built in various ways, according to the local
conditions.

Basically, improved cooking stoves protect the fire from the wind by an enclosure which
reduces the loss of radiant heat and protect it against the wind. In addition, attention can be
given to devising methods of controlling the upward flow of the combustion gases in order to
increase the transfer of heat to the cooking pot'. Many of these stoves are made of mud or
sand since both are almost free and readily available

+ Outputs
Improved stoves can save up to 40% of the wood fuel compare to open fires, and 25-35% of
the fuel compared to traditional stove.

11
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+ Pros
+ Reduced concentrations of smoke and indoor air pollution;
+ Saved money and time in acquiring fuel. The typical artisan-produced cook
stove conserving 35% of fuel wood costs less than $5.
+ Environmental friendly, because it reduces uses of wood lowering pressure on
forest and energy resources;
+ Reduce the amount of greenhouse gases exhausted in the atmosphere

+ Cons
- Few cases show that the stove's opening did not match the size of most pots
utilized by the users. Even more fundamental problems plagued some of the
early prototypes.
+ Cost

Costing EUR 5-10 each, the stoves can often pay for themselves in fuel savings within 1-2
months if the fuel is purchased. In rural areas where most fuel is gathered, very low-cost
stoves can still be sold to some people (EUR 1-5).

Bigger stoves with chimney are available for productive uses such as all food stalls or even
bakers. Their price ranges then from EUR 40 to 100.

12
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[.2.5. Biogas Plant

<+ Principle of operation
Through biochemical process under anaerobic condition, decomposition or digestion of
organic matter results in some gases dominated by methane, which replace fossil fuel as an
alternative energy source.

This decomposition or digestion process may take place both in aerobic and anaerobic
condition. But to make it yield methane as much as possible, the organic matter has to being
placed in strictly anaerobic vehicle (so called digester). The gas is then collected and flown
into a burner for cooking stove or dryer, or into a converter which enable to convert it into
electricity for lighting, and other electric devices.

In bigger scale utilization of biogas, the gas collected may then be purified from all impurities
(CO2, H2S, and water) through some method and compressed to enable its transport.

A L= ‘ 2 & ﬁ s N B Y
Figure 9 - Biogas plant in Singair, Bangladesh
Source: PlaNet Finance

+ Outputs

A small scale biogas plant for household use, is an installation of about 3-5 m3 digester
(using Poly ethanol plastic as the digester and biogas collector and PVC piping), with source
manure of 2-3 cows, produce biogas continuously for 4 hours cooking or 6-8 hours lighting
per day using small AC lamps (5 -15 watt TL lamp).

+ Uses

The gas is used as:
m Clean and efficient cooking gas

m Possible source of income if sold to neighbours

13
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The by product is used as fertilisers.

+ Pros
+ Installation cost is low.
+ Installation uses locally available materials.
+ Using waste as energy source (livestock manure, water weed, human faeces,
etc).
+ Reduce pollution in water body and air where the above usually pollutes
+ Using the by-product as organic fertilizer

+ Cons
- Difficulty to maintain the continuity of the source (manure, or other biomass) and
its composition resulting in lower yields.
- The gas has to be consumed on the site of production because its compression
is expensive and energy inefficient
- Efficiency of the conversion of gas to electricity for small scales systems has not
been demonstrated yet
- As aresult, a relatively large biogas system will have to find inventive ways to
sell its resulting gas.
+ Cost

The above mentioned utilization (household scale) cost about EUR 300 for installation.
Maintenance is only required when the part of the installation is broken or damaged.

+« Schema
Lighting
# Small electric
$ % B .| devicee (blender,
- > | mizer, radio,
balck-white TV)
i e o2
| —_ —_—) [

4——

% —]

Figure 10 - Scheme of biogas in integrated system o f farming
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[.2.6. Micro hydro

+ Principle of operation

Micro-hydro power is the small-scale harnessing of energy from falling water; for example,
harnessing enough water from a local river to power a small factory or village. Figure below
shows the main components of a run-of-the-river micro-hydro scheme. This type of scheme
requires no water storage but instead diverts some of the water from the river which is
channelled along the side of a valley before being ‘dropped’ into the turbine via a penstock.
In figure 8, the turbine drives a generator that provides electricity for a workshop. The
transmission line can be extended to a local village to supply domestic power for lighting and

other uses.
Figure 11- Microhydro power plant in Sulawesi, Indo  nesia
Source: YBUL
+ Schema
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Figure 12 - Schematic Microhydro plant
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Source : www.retscreen.net; © Minister of Natural Resources Canada 2001 — 2004

There are various other configurations which can be used depending on the
topographical and hydrological conditions, but all adopt the same general principle

+ Outputs
One of the many definitions for micro hydropower is: hydro systems up till a rated capacity of
approximately 300 kW. The limit is set to 300 kW because this is about the maximum size for
most stand alone hydro systems not connected to the grid, and suitable for "run-of-the-river"
installations.

A typical 30 kW microhydro plant can provide electr icity for 100 households at 200
watt power connection for each house.

To determine the power potential of the water flowing in a river or stream it is necessary to
determine both the flow rate of the water and the head through which the water can be made
to fall. The flow rate is the quantity of water flowing past a point in a given time. Typical flow
rate units are liters per second or cubic meters per second. The head is the vertical height, in
meters, from the turbine up to the point where the water enters the intake pipe or penstock.

The potential power can be calculated as follows: Theoretical power (P) = Flow rate (Q) X
Head (H) x Gravity (g) = 9.81 m/s2) When Q is in cubic meters per second, H in metres and
g =9.81 m/s2 ) then, P = 9.81 x Q x H (kW) However, energy is always lost when it is
converted from one form to another. Small water turbines rarely have efficiencies better than
80%. Power will also be lost in the pipe carrying the water to the turbine, due to frictional
losses. By careful design, this loss can be reduced to only a small percentage. A rough guide
used for small systems of a few kW rating is to take the overall efficiency as approximately
50%. Thus, the theoretical power must be multiplied by 0.50 for a more realistic figure.

+ Uses

Microhydro is the best source of energy for any village located near a permanent source of
water with a significant difference of height. It provides a cheap (less than EUR 0,1 per kWh),
reliable, AC current in sufficient quantity for both domestic and productive needs to the whole
village. Thus microhydro will allow a boost of home industry in the villages if access to
markets and financial services are available in the village.

+ Pros
+ Clean carbon free renewable energy
+ Technology proven and widely available, in Indonesia, a domestic has been
developed.
+ Bring all the advantages of electricity to remote places
+ Cost per kWh
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+ Cons
- Necessity of a reliable and permanent source of water
- Proximity to a water drop
- Long lead time for developing process, ranging from 6 month to 1 year
depending on data survey availability.
- Maintenance by professionals is required
- Necessity to set up a local institution to run the installation and install the
equipment
- Capacity building process in the community might take a long time
- All the community have to be involved in the project to ensure its success
+ Cost

Typical microhydro in Indonesia costs approximately 2,000 to 2,500 EUR per kW installed.
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lI. How to link MFI activities with renewable energ ies

[I.1. Opportunities

[1.1.1. Renewable energies are a solvable product

The traditional energy used by the poor in rural areas, kerosene for lighting and firewood for

cooking are offering a very poor quality of service: the brightness of the light is so low
reading is difficult, women spend hours for cooking. Furthermore, these sources of energy

considerably pollute the air of the house and thus harm the health of the most vulnerable:
women and children. Last but not least, these energies are particularly expensive: a family

will spend EUR 1 per day to light there compound during night time.

Consequently, by using a SHS rather than kerosene for lighting his house, a user may save

as much as EUR 30 per month, depending on his demand and actual use. If a Microfinance
Institution offers him a loan to buy a SHS, and if its monthly repayment is EUR 30, this

savings will ensure that he will be able to payback his monthly fee to the MFI. Once his loan
paid, the owner will benefit from his solar system for 10 more years.

Numerous experiences, the most notable being the IDCOL project in Bangladesh, have
demonstrated the accuracy of such a scheme.

Traditional use of kerosene in Indonesia

The graph below compares lighting price in different remote areas in Indonesia (East Nusa Tenggara).
In those places, prior to decrease of subsidy on fuel forecast by Indonesian government for June 2008,
the local price of kerosene ranges around IDR 4000-5000 per liter while the real price (without
government subsidy) is over IDR 8,000 per liter, at a time when oil global price was around USD 100
per barrel.

Most people in rural area use traditional lamps, namely Petromaks or Lampu Teplok fuelled by
kerosene. They usually use one Petromaks Lamp or two Traditional Lamp (Lampu teplok).

A Petromaks Lamp consumes an average of 2 liters of kerosene per day, a Lampu teplok 1 liter. Thus
annual fuel expenditure in 2007-2008 ranges from IDR 1,000,000 to IDR 3,000,000.

Moreover, Indonesian government is looking for decreasing its subsidies on fuel, and therefore prices of
lighting for rural people relying on kerosene will tend to increase dramatically these coming years.

Solar PV

A typical price of a PV system in Indonesia is 450 Eur, IDR 6 million, 20 % down payment is required,
instalments are collected during 3 years with 30 % interest rate per year. After the instalment
completed, remaining cost include only maintenance and the most expensive one, replacing the battery,
the assumptions taken is a 5 years duration of the battery at a cost of 80
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Figure 13 - Comparison of aggregated cost of kerose  ne based lighting solutions
and SHS in Indonesia

The figure shows that SHS competes with the Traditional Lamp in terms of prices on the long run while
being dramatically cheaper than Petromaks. The quality of lighting between a 3 CFLs 50 Wp system is
simply not comparable to the one provided by a single Traditionnal Lamp which hardly allows children to
read.

Box 1 - Solar lighting vs Kerosene in Indonesia

[1.1.2. Contribute to the social mission of the MFI

MFI are special institutions in the sense that they all share the goal of alleviating poverty by
providing the means to their members to significantly improve their quality of life. By
proposing to their members, financial services enabling them to acquire systems providing
basic energies, their impact on the livelihood of the members will be significantly reinforced.

[1.1.3. Diversification of the range of product in a context of competition

In the countries where Microfinance has expanded significantly its outreach, the competition
among MFI has intensified and the possibilities for the institution to sustain their growth with
their current range of products are becoming more and more limited. Proposing new services
linked to energy will expand their range of services and contribute to secure the loyalty of
their currents members while helping them to reach new members.
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[1.1.4. Additional benefit : enlarge MFI's customer base with wealthy
customers

Some of the wealthiest people in rural areas are not clients of MFIs, they are relatively large
land-owner or cattle-owner, and their needs in terms of financial services do not fit with the
offer pro-poor designed MFIs working under Grameen or ASA model.

Because of their relatively higher revenues, those people are the most willing of energy
services: they want to have access to modern leisure and services such as TV and mobile
phone. As of now, theirs energy expenditures are very high because they rely on poor quality
traditional energy systems like battery-charging with diesel generators and Petromax? lamps.
One will easily understand that these people will be the more interested in renewable energy
services and will be the primary target, as the more bankable, of any REN program.

Considering their high upfront cost, SHSs are still beyond the affordability of most of these
potential clients. Very few households can purchase SHS with cash. Under these
circumstances, possibility of payment on instalments under the Government's RERED
project implemented by IDCOL has proved to be a very strong instrument in making SHS
attractive to the wealthier rural people.

Connecting those wealthier rurals with MFI, will enlarge the MFI clients database with
bankable and wealthier clients strengthening its portfolio and therefore improving its
sustainability.

[1.2. Barriers

[1.2.1.High operation cost

The marketing and collecting cost of operating in rural areas are far more expensive than
those of operating in urban or peri-urban areas. In fact, a credit officer will spend more time
in travels and will reach less potential members. Furthermore, the more remote the area, the
more scarce the economic activities are. The average income of the microentrepreneur will
be lower and so its loan request. Consequently, the loan portfolio of a credit officer will be
lower in rural areas, so that the MFI will have to charge more interests to cover its operating
costs and sustain its operations.

Actually, the ASA methodology, currently the most successful methodology in the
microfinance industry, recommends that 2,000 possible members are located in a radius of 8
km from the branch. It means that the best microfinance practitioners consider that it is
almost impossible for them to reach remote population while ensuring their financial
sustainability.

% petromax lamps are kerosene pressure lamps which provides a bright blue light.
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As a result, microfinance remains principally an urban and peri-urban phenomenon. The
most successful institutions in Bangladesh, India or the Philippines are also reaching rural
populations, but in these particular cases, the density is so high that rural areas are
constituted of a continuum of villages spread along the roads.

Just like microfinance, the operating cost of distributing energy is closely linked to the
number of potential available clients per area, thus electric grids are covering firstly the
densely populated areas, which are the one where MFIs tends to operate.

A close attention to those high operating cost during the whole lifetime of the project which
should last more than 20 years (the lifetime of a solar module) must be taken by the program
team. Finding a way to ensure proper collection of the fees at a moderate cost will be one of
the key issues of the project.

[1.2.2. Scarcity of clients

As explained in 11.1.4, the primary clients for energy services will be the wealthiest of the
remote areas where electric grid is not yet available. Those represent only a fraction of the
already scarce populations of remote areas. As a result, a REN provider operating on a pure
commercial basis will have few chances to find such a density of potentials customers at a
given place that it will cover its operating costs.

Example of target populations:
The palm tree farmers in the large palm tree plantations in Indonesia

The palm tree plantations are covering millions of hectares in Indonesia, mostly on the big islands
of Kalimantan and Sumatra where the access to electricity is very scarce. In those plantations
which size reaches 50 km * 50 km, each farmer is in charge of 50 ha. He lives with his family in his
house in the middle of the plantation to take care of the trees. As the factory is producing its
electricity to process the kernel and extract the oil, the company provides electricity to those who
lives nearby, but the cost to expand the grid to each of the 500 farms are such that most of the
farmers do not have any access to electricity.

As the demand for palm oil is very high, the earnings of the farmers are high for rural Indonesia
standards (above 2,000,000 Rp, 150 ). Thus, they would have the means to purchase solar home
systems on credit. Furthermore, as they are linked to the factory where they deliver their crops and
get their payments, it would be easy to set up a cost effective collection and maintenance system
as the technicians will have to visit one beneficiary only when required.

In that particular case, it is possible to overcome the scarcity of clients.

Box 2 - Possible target population in Indonesia
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[1.2.3. Important needs of seeding funds

+ Raising the capital to disburse the loans to the en  d users

As explained in 1.1.2, investment cost is the main barrier to spread REN services at a large
scale in the developing world. When a typical microcredit ranges around EUR 100-200, the
credit required to purchase a Solar Home System will be around EUR 400.

If a program ambitions to reach 10,000 clients, quite a small figure compare to the needs,
the MFI will have to fund 10,000 * 400 = 4,000,000 EUR. In Indonesia, according to the Mix
Market as of 2009, only 9 out of more than 2,000 institutions have a larger loan portfolio.
Raising the necessary funds to finance the project will be an issue almost impossible to
overcome for most of the MFIs.

+ Long term loans (2 to 3 years) mobilize more capita | that short term loans

The duration of a typical REN loan, 2 to 3 years, is significantly longer than the 6 months to 1
year usual duration of a microcredit. This lengthening of the duration of the loan will modify
significantly the cash flow of the institution.

The figure 15 below shows the cash flows for 2 loans of 1000 for a duration of 12 and 36
months with 2,5% flat monthly interest rates,

Cash flow generation

O—MMM]LM" = Cash flons 12 months

208012 © O ) L D 4D DS — Cash flons 36 months
Needs of capital 12 months

—— Needs of capital 36 months

Figure 14 - Comparison of the cash flow betweena 1l 2 and a 36 months

The cumulated cash flow figure shows the need of capital, the MFI will immobilized for the
purpose of this loan at a given time.
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4+ An additional need

Moreover, due to the growing demand for microfinance services, the need of energy related
dedicate funds for the MFI must be seen as an aggregate need to its usual needs for growth.
National programs with dedicated funds are helpful in expansion of renewable energy
solutions to the rural population.

A refinancing scheme of IDCOL is in place in Bangla  desh using IDA loans from The World
Bank to the government. Accordingly, the MFI is required to invest 20 percent of the system cost,
and the remaining is a discounted loan to be repaid to IDCOL in 10 years.

However, the MFI/NGO is free to collect the system cost from the user within 3 years. Such
provisions for recovery of capital cost with service fee allow the MFI to re-invest its fund at a
moderate rate without going into large investments. Large number of clients are hence attained by
the MFIs over a period of short time if they are able to access some capital fund for investment.

Box 3- Refinancing scheme in IDCOL project, Banglad  esh

[1.2.4. Manaqing the new risks in the portfolio

Microcredits have been designed originally to provide working capital or finance small
investments to microentreprises. Thus the credit is used for an economic activity which
generates income from which a proportion will be allocated to pay back the credit. Credit
officers are intensively trained, so that they have the experience to evaluate the businesses
of the members and their ability to pay. Thus MFIs have learned to manage their portfolio at
risks efficiently using methodologies such as group pressure to get paid.

The small REN devices covered by this study are primarily dedicated to domestic usage and
therefore will not directly generating incomes. Even though, they are preventing the
beneficiaries from former expenses, they represent a higher risk for the beneficiary.
Especially, energy consuming behaviour shows that people are spending more on kerosene
and energy in general during high times while they can dramatically restrain their
consumption during low times. As soon as they get a credit, the MFI can not bear such
behaviours and thus the beneficiary will not benefit anymore of this flexibility.

Furthermore, the type of credit is different. The typical loan duration will be longer, from 2

to 3 years, than the usual 6 months to 1 year cycle of Microfinance Institutions.  The
risks will increase consequently and the revolving cycle will be modified, more money will be
out of the MFI at a given time, a new risk that the MFI will have to manage by increasing its
working capital.
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[1.2.5. Developing a new product consumes a lot of resources

As explained above, the new products will change the structure of the loan portfolio of the
MFI and impact the way the MFI is managing its risks.

Furthermore, the products are so different by nature from the common microcredit, that their
development will require a complete product development phase including a market survey,
the development of training modules, the conduction of trainings to a pilot group, the
supervision of the pilot during a period from one to two years prior to an expansion to the
other branches and the complete training program of the whole institution.

Developing a new range of product is very demanding. It requires a consequent effort in
terms of involvement of the management of the institution, time and cash. PlaNet Finance
experiences evaluated the whole process of a product development between EUR 300,000
to EUR 1,000,000 depending of the size of the institution.

In Bangladesh there are at least 15 active MFIs and  NGOs actively pursuing renewable energy
micro-financing activities. Two of the largest MFIs like Grameen Shakti and BRAC are successful,
whereas another large MFI like TMSS is not as effective. This situation can arise if the MFI has
other agenda with higher priority than renewable energy dissemination. However, several of the
smaller NGOs and women’s cooperatives are also successful because of the financial
arrangement offered by national solar electrification being executed by IDCOL.

Box 4 - Different priorities of MFI in energy field in Bangladesh

[1.2.6. Develop a suitable partnership with energy specialists

The function of a MFI is to provide financial services to the poor to allow them to undertake
their projects, not to provide energy services. Even though MFIs are already providing non-
financial services such as training and capacity building for their members, they do not have
the skills to propose energy services. Thus, a MFI willing to provide energy services will
have to identify, select and partner with one or mo  re Renewable Energy specialists.

A sound distribution of the tasks will allocate a lot of responsibilities to the REN providers on
the field: marketing, selling, installing the products and ensuring their proper maintenance.
The program will rely on their capacity to perform.

On one hand of the partnership, REN specialists are SMEs founded by engineers interested
in new technologies and engaged for the conservation of the environment. REN service
providers are mostly integrators in the sense that they are purchasing on the markets
different electric components that they bundle in kits. So far theirs organizations have mostly
generated revenues by responding to donor or government driven request for quotation.
Thus their business model is designed to generate high margins on a few, time-limited,
contracts. Their teams are relatively small, highly educated among them numerous
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engineers, and their main qualification is in designing kits to answer to a needs assessments.
Furthermore, REN providers are most often are located in the main cities, close to their
clients, the policy makers.

On the other hand, MFI are grassroots level organizations, much decentralised. Although
their teams are educated and often have a college degree, their job is at the grassroots level
and very different from the desk occupation of REN providers. The activity of MFI is offering
small loans to poor populations, the margin they make on every single member is very
minimal and their sustainability depends of their capacity to achieve economy of scale.
Furthermore, MFIs are committed on the long term in all the area where they are operating,
their brand is their main assets towards the confidence of their members.

A good partnership between a MFI and a REN provider will require an understanding of the
business model of the MFI by the REN provider and a commitment to match his organization
with the one of the MFI. It would be very challenging in any case for the difference of culture
and background of the organizations being wide and multidimensional. To achieve a good
partnership, the two partners will have to define and share common objectives, and contract
in a way that they are equally responsible in managing the risks.

RENDEYV team considers that the conclusion of a good partnership is a key barrier to
the development of microfinance services for promot ing the access to Renewable
Energies. The following chapters will detail the forms of possible partnerships and their risks
and opportunities.

Main Barriers to PV Market Development in Indonesia

B Awareness is still very low among potential end-users, many of them just do not know
the technology.

B People do not have the capacity to pay the offered cash price of of Rp 4.500 million for
one 40 Wp system.

B Most of them need credit support to finance their purchase of the PV-SHS system.

B People expectation on service: watching TV especially are higher that the services they
can pay would offer to them.

B Most banks including, BPR or rural bank just do not have collection system to deal with
scattered clients in remote areas without liquid collateral and legal documentation like
most of PV-SHS potential customers belongs.

B Because of subsidy on conventional energy, PV-SHS remains comparatively very
expensive.

B The location of potential users of PV-SHS is scattered over remote areas (20 — 150 km
radius).

B Cost of operation is very high because of its scarcity. This makes the selling and
collection expenses become unbearable unless the target market has more than 50
potential end users/year/district.

Box 5 - Main barriers to commercial PV approach in Indonesia

25

D11 — Toolkits for Microfinance Institutions



RE Intelligent Energy Europe

[1.3. Two-hands approach: the MFI develops partners  hip with RE
companies and provide financing to RE clients

[1.3.1. Theoretical model

The RE company is in charge of marketing the product, installing it and ensuring the
maintenance. The RE company has developed a partnership with the MFI so that she is able
to propose a financial product to the customer as long as the MFI agrees on the guarantee of
the customer.

MFI

Payment| | Loan

\ 4
Consumer Purchasina of P | | pv supplier

&
<

Provide Service;
Marketing, Installing,
Ensuring Maintenance

Figure 15 - Scheme of Two hands approach

[1.3.2. Example: BRI and Mambruk in Indonesia

Mambruk has partnered with Bank Rakyat Indonesia, the largest banking institution in
Indonesia which serves more than 30 millions clients, to launch a commercial scheme of
provision of solar systems. The partnership was promising as BRI has an extensive network
in the rural areas.

The scheme was very simple; Mambruk promotes the systems to the potential clients. If the
client wants to join, Mambruk will provide him a form to apply for a loan at the BRI. Then, the
BRI will decide whether or not to disburse a loan to the client.

One might think that the current 30,000,000 client basis of the BRI will ensure the success of
the project, but it was not the case. Despite the unwillingness of the parties to communicate
of the subject, the Rendev team has come up with the following findings:
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B The business model developed by Mambruk was not strong enough

0 The target population was too narrow to support the operating cost

Mambruk concentrates only on wealthier people that can pay more
than EUR 30 per month which represents only a fraction of the rural
Indonesians with no access to electricity

This target population has access to other source of power such as
gensets that offers services which Solar Home System can not
compete with: running a color TV or a Karaoke. Those devices are the
one which attracts the most customers and are out of the range of
common 50 Wp SHS.

0 The service centers were costly

Each service center has hired 4 skilled staffs; they were operating only
in a 30 km radius. Its monthly budget might have been higher than IDR
10,000,000 or EUR 1000.

o0 As aresult Mambruk has not achieved to reach the critical size.

B BRI has not supported enough the project

o Inthe Microfinance sector, BRI represents a very particular profile, as of 2006,
30,907,566 Indonesians were saving an average USD 130 in the BRI while
the Bank delivers loan to only 3,455,894 of them with an average loan higher
than USD 900. This figure shows that the BRI has the tendency to lend only to
the wealthier segment of the clients of its Unit Desas. This target matched with
the target identified by Mambruk, but the target was too restrictive in terms of
potential customers.

o0 The BRI had not pushed the project by proposing loans to lower segments of
its customer base. Mambruk had complained that the BRI has been very
conservative in its policy of allowing credits for Mambruk products.

11.3.3.Pro.

£ For the client:

B A facilitation to get a loan
The REN proposes to the client a global package including the proposed
financial product. The client knows where to apply for a loan, and has been
mentored for this task by the REN provider staff. Thus, the barrier of awareness
to the provision of financial services has already been removed, and the client

will feel confident during the process of loan attribution.
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+« For the REN supplier

B A complete offer for the potential client
The REN supplier can demarche customers with a complete offer so that he can
widen his target to all the people who will be able to pay the monthly fee rather
than counting on the very few who have the financial possibilities to pay cash.

B Members of the MFI are potential customers
The REN provider can tap into the MFI database to find new clients.

B This position is very comfortable for the REN suppl ier in terms of risk
management
REN providers have a very complete product to propose to their customer while
the risk of non-payment is borne by the MFI.

& For the MFI

B Propose new product to its member

By proposing energy products to its members, the MFI will differentiate its offer
from those of its competitors.

m Expand its social impact

The social mission of a MFI is to contribute to poverty alleviation, thus
contributing to the diffusion of energy services to its members will deepen the
contribution of the MFI to the improvement of the livelihood of its members.

B The MFI is the financial decision maker
The MFI is able to select/reject the file presented.

B Expand its client base at low cost
New clients are gathered by the REN supplier for the MFI.

[1.3.4.Cons

& For the client :

m The client deals with two different bodies
The client has to deal with both the REN supplier, in charge of the installation
and maintenance of the system and the MFI, his new financial institution. He
has at least two different interlocutors, one in each institution. If a problem
occurs with the system, the client will still have to keep paying his loan
instalments to the MFI, even if he is not benefitin g of the system during. In
the extreme case the REN supplier does not endorse the maintenance
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properly, the client owns a failed system but still owes his remaining loan
amount to the MFI.

4+ For the REN supplier

B The REN supplier is dependent of the risk policy of the MFI
The diffusion of the product will depend of the strategy of the MFI in credit
selection, if the MFI is very conservative and only loans to its much wealthy
clients, then the risk is that the customer basis would shrink compare to the
target. Thus the assumption of the business models would not be achieved
endangering the financial feasibility of the project.

+ For the MFI

B The MFI is taking all the risk

The risk of failure of the client, and the risk of failure of the supplier as
well. To prevent the MFI for these risk, special conditions must be negotiated by
the RE supplier which is actually in charge of the maintenance of the system.
One way to reduce that risk is that the MFI lends to the REN company which
lends to the customer, so the REN company has massive incentives to collect
the money and ensure good maintenance. But in most of the cases, the REN
Company will never have the sufficient assets to develop such a model.

Figure 16 - Microentrepreneur and his solar lamp in Gazipur, Bangladesh
Source: PlaNet Finance
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[1.4. One-hand approach: the MFI develops a dedicat ed unit
financing and installing RE systems

[1.4.1. Theoretical model

Performing MFIs, those have an extensive network in the rural areas and have already
successfully achieved the development of new financial products such as housing loan or
micro insurances can be interested in building up a dedicated unit to propose REN services.

Under the one hand approach, the new company will be responsible for all the steps of the
REN service providing:

Design of the REN Kkits

Marketing

Financing
Installation
Collection

Maintenance

- Provision of MFI Energy Unit

energy
service :

Installation &
maintenance

A

of the system Loan Paiement
- Promotion of

renewable v

energies Beneficiary

Figure 17 - Scheme, one hand approach

In Bangladesh, all the MFIs and NGOs which are partner organizations to IDCOL actually
operate under this scheme. A very successful scheme is in place since IDCOL has a
regulatory role for quality control and financial risk minimization. The products of the REN
suppliers are currently certified to be used in the national program, and the bank accounts of
the MFIs dedicated to the solar home systems (SHS) micro-financing is subject to scrutiny by
IDCOL itself. These two important criteria are essential parts of supervision and monitoring
scheme for sustainability of the MFIs activities.
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[1.4.2. Example: Grameen Shakti of Bangladesh

Grameen Shakti (GS) has played a successful pioneering role in promoting renewable
energy technologies in Bangladesh. Especially its Solar Photovoltaic (PV) Program is
internationally renowned. GS is one of the fastest growing renewable energy companies in
the world and Bangladesh a country with the fastest growing Solar PV Program in the world.
As shown in Figure 2.1, GS has installed more than 130,000 Solar Home Systems (SHS) in
rural Bangladesh until December 2007. It has shown that solar energy applications can be
scaled up massively and rapidly to provide an affordable and climate-friendly energy option
for the rural people.

Grameen Shakti has developed a particular strategy for ensuring the success of its PV
related activities focusing on availability of service, promotion and grassroots work:

+ An extensive network
0 370 unit offices

0 Grameen Technology Centers (GTC)

+ A focus on maintenance and good operation
0 3 years free maintenance is included in the contract

0 Local trainings for customers following their purchase
0 Possibility of further maintenance contracting

+ Promotion
0 Distribution of leaflet, posters and brochures among people

0 SHS demonstration in the villages

Figure 18 - Cumulated number of customers,
Grameen Shakti solar program
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I1.4.3. Pro

+ For the client

m The client is dealing with only one company, it is a lot simpler .
The sale process is simplified as the marketing officer will directly evaluate the
capacity to pay of the client during his promoting visit. The client will not have
to file a special request for a loan to a different institution.

During the lifetime of the product: the collecting officer will visit the user
monthly. It will be an opportunity to check the system, ensure a basic follow-up,
and provide technical advices. Furthermore, the user knows exactly who to
contact and where for any issue related to his system or his capacity to pay his
instalment.

m Client has a guarantee that its system will work properly:
If a system is not maintained properly and encounters concerns, the client has
a powerful negotiation lever as he can decide to stop paying his instalments. In
order to prevent such issues, the maintenance will be included in the contract
between the client and the MFI for the duration of the loan.

+ For the MFI and now REN provider

B Reduced risk for MFI portfolio
Most of the risk of a partnership between a MFI and a REN provider is that MFI
is not able to manage correctly its customer risk: a failure of the REN partner
organization will lead to dissatisfactions of the clients who might stop paying.
Thus the MFI has only a marginal control of its risk exposure.

By overtaking all the operations, the MFI will be the only responsible toward
the clients and thus will be able to manage properly its risk exposure by
ensuring a good quality of services to its clients coupled with a efficient
collection policy.

B Reduced operating costs
In the one hand approach, one single officer markets the system and evaluates
the capacity to pay of the possible customer. Thus, he would not spend time
with customers the MFI will not enrol on the program, then increasing its
productivity.

The cost of maintenance is also lowered as the collection is an opportunity for
the officer to do a routine check of the system which contributes to prevent
misuse and consequently to enhance significantly the lifetime of the system.
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As a result, the typical team of 4 of a Grameen Shakti Branch is the same than
those constituted by Mambruk in Indonesia who were not in charge of the
collection. Roughly, it is possible to assume that the cost of operation for an
integrated provider is equal to the cost of operation of a REN provider alone.

Consequently, the total cost of operation is significantly lowered which results
to a more competitive price for the customers.

B Simplified process
The multiplication of players inevitably increases the complexity of a process
and might results in possible conflicts of interests between the players.

11.4.4. Cons

+ For the client :

m None
Comparing to the two hand approach, the one hand approach brings only
benefits to the client. The only risk would be a lower competition, anyaway, the
synergies described above ensure to the client a competitive price. However,
the client has to rely on the MFI to provide the quality he has paid for.

+ For the MFI:

B Entering a new market is challenging
Entering in the energy field represents a major step in the development of a
MFI: it will have to develop a new dedicated unit to manage the activity
properly which requires to allocate a great amount of financial and human
resources

m Dealing with technical issues
Furthermore, the MFI will enter a whole new field and deals with technical
issues it has never experienced before to ensure the envisioned quality of
service. The MFI will have to hire technicians with engineering and electric
backgrounds, to set up a quality logistic chain, deals with purchasing, set up a
maintenance strategy, all activities which are by far out of the scope of a
conventional MFI.
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[I.5. Microentrepreneurs approach: the MFIl lends mo  ney to
microentrepreneurs who runs a renewable energy busi ness

[1.5.1. Theoretical model

A microentrepreneur is trained for installing a dedicate REN system.

The MFI lends money to the microentrepreneur so that (s) he is able to launch his(er)
activity. The microentrepreneur sells it services to the customer and sometimes proposes a
loan or collects monthly service fees. The microentrepreneur will then use this fund to repay
the loan received from the MFI. Entrepreneurs are usually managing a few clients to recover
himself.

This scheme is not very widespread because an entrepreneur can not manage enough
systems to keep a permanent business in areas with scattered rural households. The
monthly collection and maintenance cost is high for a low density of consumers. Moreover, a
single microentrepreneur might experience difficulties in collecting monthly fee so RENDEV
team will not push to implement it.

However some particular applications are very attractive:

[1.5.2. Example: Grameen Shakti micro utility

The system is currently pilot tested in night markets in Singair, Bangladesh. In Bangladesh,
like in many developing countries, night markets are very popular since people can purchase
their basics foods and meals when coming back from the fields. Markets have been chosen
by Grameen Shakti to pilot test this application because stalls are so close one to the other
that it is possible to connect several stalls to a single Solar System?®.

+ How it Works?

A single entrepreneur takes a SHS contract from Grameen Shakti. In fact, he shares his SHS
with 2 to 3 neighbouring shop owners in a rural market, in a way that each stall will have at
least one good quality lamp. The 2 to 3 sub-clients are paying a monthly contribution to the
entrepreneur. Therefore, the cosy for any single entrepreneur is very low, around 180 TK per
month, ie 2 , while meeting its needs,

% SHS are DC devices. It means that the current I is inversely proportional to the resistance R. As the
resistance R of a particular wire is proportional to its length, the current | is inversely proportional to
the length of the wire. Consequently, one will keep the distance between the different devices
powered by the Solar System as short as possible.
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Grameen  Shakti is Grameen Shakti The microentrepreneur
contracting with a shares 2 to 3 lamps with
Microentrepreneur A, his neighbours. As a
who is running a ‘r result, each of them
business on a stall of the pays around 180 Takas
market. or EUR 2, each month
The microentrepreneur L for their light during the
pays a monthly fee of A night.

around 10 for a 3 bulbs | Microentrepreneur

system A

Client B Client C Client D

Figure 19 - Scheme of the Microutility system - Gra  meen Shakti, Bangladesh

This system is also attractive for households in villages where house are very close one to
another. Those households who are willing to share one SHS with another neighbour can
adopt such a system.

Figure 20 - Micro-utility in Singair — Bangladesh
Source: PlaNet Finance
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I1.5.3. Pro

+ For the client

Client has access to a system. The client is dealing with a microentrepreneur that he knows
well because they run business close to each other.

+ For the Microentrepreneur

He extends a lot its business opportunity by offering credit to his potential customer. As he
knows well the client and his community the risk of non-payment is partly limited, in case of
difficulties, he might report to a village authority to take the decision and protect his business.

£ For the MFI

B Expansion of the target for energy solutions
Those solutions will target people that would not have been able to afford a credit for
themselves, thus it will expand the number of possible beneficiaries for the MFI.

B Reduction of the operating costs
The MFI is simply dealing with a microentrepreneur, thus the collection cost are maintained
at a reasonable level. As the number of possible clients in the same target area will be

increased, overall, during the same time, one officer will be able to visit more beneficiaries
and thus the overall operating cost will be lowered.

[1.5.4.Cons

+ For the client

The microentrepreneur, even if he knows pretty well his client do not have the evaluation
skills of a trained officer, consequently he might enrol clients who will have some difficulty to
honour their dues. If managed improperly, these debts can have terrific consequences for a
poor family as soon as the client contracts debt to a money lender to honour his due.

+ For the Microentrepreneur

The Microentrepreneur is bearing all the risks: he is responsible towards the MFI and
depends from its clients. Thus, in any scheme, RENDEV recommends that pilot projects
validate the model and the implementation of a guarantee fund which will bear ultimately the
risk for the microentrepreneur who enters in renewable energies business. Thus, if the
project fails for any reason, the project will cover the debt of the microentrepreneur and will
facilitate his shift to another business.
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+ For the MFI

For the MFI, it will be very difficult to monitor properly a two stage scheme and thus evaluate
the capacity of the microentrepreneur to pay back. It will require investigations at the
customer level which might be costly.

The MFI might have to deal with group problems in case of non-payments, but this is a field
in which Grameen-like MFIs have gathered an extensive expertise as it is the core of their
group-lending methodology.
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lll. Guideline for Solar Home Systems (SHS)

[11.1. Technology

Solar power is one of the most popular alternative forms of energy in the off-grid rural areas.
A solar home system constitutes of a solar module, battery and appliances configured
through wiring with a charge controller in order to protect the battery from over charging or
discharging. With abundant solar irradiation throughout Bangladesh and Indonesia, the
households are experiencing basic lighting with this technology. Other major application is
watching television, listening to radio and charging of mobile phones for communication. In
fact, families in the rural un-electrified areas were already using batteries for watching TV.
and rural markets were running Diesel generators for lighting shops during the evening
hours. In Bangladesh, Solar home systems have emerged since the past ten years, and are
replacing many of the individually charged battery use for television, and providing a
reasonable solution for household lighting.

N
N I

; ‘[tw IEER
(SRR
Figure 21 - SHS in Singair — Bangladesh
Source: PlaNet Finance
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[11.1.1. Basic requirement

+ A good insulation

The basic requirement of solar electrification is the availability of solar irradiation for most
part of the day, during which the energy is to be stored in the battery. This is the natural
resource of a geographic location that needs to be assessed for sizing a solar electrification
system. A system sizing is done depending upon the load requirements of a consumer.
Based upon the availability of solar radiation, a module size is selected to meet the daily
requirement of the user. Similarly a battery size is obtained to store the energy on a daily
basis, with some provision for cloudy days. A charge controller is used to ensure longevity of
the battery, which is the most vulnerable component of a solar home system.

+ A correct dimensioning

Appropriate sizing of a solar home system is very important to ensure that the solar module
has sufficient capacity for proper charging of the batteries. Nominal degradation of battery is
expected in use, and hence batteries need to be replaced after several years of usage.
However, misuse of a system leads to premature failure of the battery and user
dissatisfaction. Having limited energy production through the solar module, adequately sized
wiring can prevent unnecessary energy loss within the system itself. Since most of the solar
home systems operate at 12 Volts, it is important to ensure minimum voltage drop in system
wiring.

+ Effective user education

Overall, an effective user-education will ensure long and satisfactory use of a solar
electrification system. The users need to understand the benefits and limitations of the
system in order to provide the basic maintenance requirements.

[11.1.2. How to select a good product

Solar electrification products are not yet in the retail markets of the developing countries.
Hence markets for solar electrification are typically limited to the service provider and user
can only select the service provider itself. A good product is qualified by certain international
certification processes that meet performance requirements and safety standards. However,
a truly reputed certification has a price tag that may not be attractive to the rural consumers
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with limited purchasing power. Therefore, national certification and qualification standards
are to be maintained by the solar industry, which can ensure long and safe useful life of the
system.

Each of the components of the solar home system should be selected with their respective
warranty periods, indicating their usable service life.

4+ Solar module *

It is expected that it will provide service for
about 20 years which is typically certified by
international standards. A good quality module
would be less vulnerable to environmental
degradation. The choice is between (a) mono
crystalline, (b) polycrystalline and (c) thin film
technology. Each of these options have their
relative merit in terms of performance, cost, and availability.

+ Battery®

Selection of a battery is also based upon the warranty
and certification to ensure long life measured by the
number of daily cycles. Typically lead acid batteries
are used with solar home systems in the rural setting.
Deep cycle and industrial batteries with tubular plates
are constructed to give a longer useful life compared
to other choices. Therefore, without a compromise
with quality, relatively more expensive deep cycle
batteries are preferred in order to minimize frequent

failure from degradation.

4+ Charge controllers °

Charge controllers are known to operate in the range
prescribed by the module and the design load. A
certified controller will ensure a good service life of the
battery, and the overall system. The operating range
of a typical controller is sufficient to disconnect load
from the battery when a low voltage disconnect point
is reached. Similarly, during the charging cycle the
controller disconnects the module from the battery

* Picture — Photowatt Technologies
® Picture - Rahimafrooz
® Picture - Rahimafrooz
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when a high voltage disconnect is reached. These are pre-set values from the
manufacturer indicated through some LED lights. The system installer needs to explain
the status indicators of a charge controller to the system user so that proper action is
taken as needed. For example if the controller signal shows low battery voltage, then it is
necessary reduce the system load. A good controller will also have self correcting set-
points that allow the system to adjust to the environmental conditions and daily usage
pattern.

+ Devices and Lamps

Availability of lamps in the remote area is a key to the success of a project. Even if quite
simple, it has to be promoted as common devices are different than basic devices used
with AC current, ie project will have to ensure that DC devices will be available widely on
the field.

Commonly used devices include:

B Tubes and their integrated inverters’:

Tubes are widely available in developing countries
while inverters are easy to manufacture locally. For instance in Bangladesh,
Grameen Shakti is manufacturing its inverters locally.

m CFL Bulbs®:
Special CFL bulbs are manufactured for DC applications.

m LEDs®
Special LED lamps are also manufactured by international
manufacturers.
[11.2.Costs

The costs of the components of a solar home system varies with the source of the product
Locally manufactured components like lamps and controllers can be about 30% cheaper
than imported better quality items. However, the solar modules are of international pricing
that depend upon the global market. Certain manufacturers may however have reduced
rates for the developing countries for special projects, but not on truly commercial terms.
Grants are also used sometimes to reduce the upfront cost of solar home systems in order to
assist the rural consumer to have access to modern power.

’ Picture — Grameen Shakti
® picture - Philips
® Picture - Osram
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System in Watt Components Package Price
130 Wp 11*6 W Lamps & 1 20 “BW Tv Poaint 65,000 Tk 650
80 Wp 7*6W Lamps & BW 1 17" Tv Point 40,000 Tk 400
65 Wp 5*6 W Lamps & BW 1 14" Tv Point 33,500 Tk 335
50 Wp 4*6 W Lamps & BW 1 17" Tv Point 27,900 Tk 279
40 Wp 3*6 W Lamps & BW 1 17" Tv Point 22,500 Tk 225
30 Wp 2 * 6W Lamps 18,000 Tk 180
20 Wp 1*7W CFL Lamp & 3 LED Lamps 14,900 Tk 150
10 Wp 1* 5W CFL Lamp & 2 LED Lamps 8,900 Tk 89

Table 1 - Pricelist Grameen Shakti, 2008

[11.3.Markets for MFI products: high end rural, mo  nthly earnings
higher than 250 USD

[11.3.1. Products

Although micro-credit has been around for a long time, micro-financing renewable energy
technology with consumer credit is a hew concept. In Bangladesh this has taken significant
attention with the onset of REREDP, i.e. the national solar home systems dissemination
program. The middle and higher income households are found to be credit worthy for a
consumer loan of USD 250 to 300 (almost 80% of the total cost) to be repaid in equal
instalments over a period.

[11.3.2. Duration

Typical credit is disbursed by MFI for income generating activities of the households, which
ensures regular repayment of loans and minimizes the risk. Therefore the duration can be
varied depending upon the loan amount. A loan duration of six months to one year is found
to be adequate in Bangladesh for micro-credit used in small business, agriculture or other
activities. However, for a solar home system the amount of credit, can become as high as
300 USD. This requires a quite long duration period to lower the payments or monthly
instalments. It is found that in general a three year loan period is satisfactory, which is also
sufficient for initial maintenance and support for SHS under a warranty scheme.
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111.3.3. Interest rate

As the duration is long, special mechanism can be researched in order to lower the interest
rate. Various entities engaged in micro-financing SHS to rural households in Bangladesh find
a service fee of 8% to 12% flat rate over 3 years is adequate to cover the cost. It should
however be noted that the ongoing lending scheme of IDCOL has a discounted loan of only
6% to the MFI with a moratorium period of 1 year. This allows the MFI to offer reduced rates
to the consumer. Under a commercial loan scheme such provisions for discounts are not
available. In case, a commercial bank decided to give loan for a consumer product like SHS,
then the bank’s interest rate would be about 12% to 15%. A typical loan from MFI in that
case would be higher to cover the cost of money and operations. The interest rate for a loan
for biogasifier or other renewable energy appliances would be similar to that for SHS.

[11.3.4. Collateral

The amount of credit requires collateral. Credit worthy-ness of a client is evaluated with
household’s financial indicators like monthly earnings, assets, land, house ownership etc.
The main advantage of SHS is that it is easy to dismantle and re-install to another place so
that the SHS itself can be used as collateral. Yet, it has been found that some MFI's prefer to
use the deed for the land as collateral to keep the risks low. Typically the households are
encouraged to make regular payments through continued monitoring and service
maintenance.

[11.4.Possible approaches

There are other possible approaches to keeping the cost of SHS affordable for the rural
households. This can include the following:

+ Integrated housing loans

Several MFIs are offering housing loans to their members all other the world. Those loans
enable the member to upgrade step by step their houses through several different cycle as
each cycle typically allow to build or enhance one room.

As a key element to the comfort of a house, a SHS might be considered as an improvement
of the housing condition and thus eligible to a housing loan.
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B Pros:

+ An integrated loan package ensures less cost of loan management, which can
reduce the monthly instalment.

+ A MFI offering housing loans will not have to develop a new special offer, thus
the costs of entry will be slightly lessen.

m Cons:
- Housing loan is a very difficult product. Practitioners recommend allocating
housing loans only to proven clients in order to be able to manage them. Thus
the target population will be significantly lower than the real demand.

- Housing loans do not consider the possible savings on energy expenditures
thanks to the SHS, thus they might be too restrictive.

RENDEV recommends the elaboration of a proper offer for renewable energy services
and a solid contracting between the MFI and the sol  ar provider to avoid most of the
difficulties discussed in this chapter.
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Context

[11.5.12. IDCOL program in Bangladesh
Case study 1 : IDCOL | Bangladesh
Context
The program is a country wide program and focuses on rural populations.
Geographics and demographics
Population : 147 millions BANGLADESH 7
Density : 1090 hbt/km2 £ BRAEhagarn TR
GNI per capita : 470 USD |- §
People living with less than Dina) piieg xi 4 -
1 USD per day : 49,8 % s
(2000) s et Mymensingh symet
Electrification rate : 40% i Rf‘_:‘] e :“““‘F"fﬁ";:“:nk“"“‘ -
Rural electrification rate : : Puthia Shawal T8 "‘"'!'g.l:';w[rfr"_:’"“
23 % Hynddto iy AR Dpaka  Forest
*“i‘.n;..{_’ #Mainimati Ruins
Jessore o 9 Shariatpur Kaptai
Kolkata KI‘II'I'H.‘ hal Lirky
@I, pigpir® © Ogpety . oKaota
- #Ch
i'j":. Sundarbans NP BB Chittagong  Hill Tracks
: Eﬁ? Cox's Bazar = LSRP:& e
D—— 100 km BAY OF ( )
Demms—— &0 miles St Marti. Teknaf
RENGAL Island o

Source : Lonely Planet
The country is facing the challenge of overpopulation, environmental degradation and often
inefficient governance. Nearly two-thirds of Bangladeshis are employed in the agriculture
sector, with rice as the single-most-important product$

Renewable energy policy

Electricity generation system is underdeveloped and actually limiting growth and development
in a whole range of sectors. The daily shortages in power and the list of problems coming with
it (e.g. shortage in cooling and clean water, economic loss in large and small industries) are
largely due the lack of investments in new power generating capacity over the last decade.

The renewable energy and rural electrification policy has been characterised by dispersed
responsibilities over different government bodies, often without clear links or scope for
harmonisation, actually sometimes even contradicting each other.

Microfinance sector

The microfinance sector in Bangladesh is one of the worlds largest. Microcredit was first
initiated by Grameen Bank and was developed by a team led by Professor Mohammad
Yunus, Nobel Peace Prize.

Bangladeshi MFIs are best known for their pioneering, large-scale provision of microfinance
services, principally tiny collateral-free loans to poor women. They are also very active on all
development fields.

At present, more than 21 million people are active borrowers of MFIs, meaning that more than
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40 % of all houselholds are accessing to microcredit.

Actors

Actors

IDCOL

agency for the national solar program.

IDCOL, Infrastructure Development Company Limited is the government owned executing

POs

have more than 4 million members to smaller NGOs.

18 NGOs are the PO implementing on the field the overall program. IDCOL has established a
list of criteria, any NGO meeting these criteria and willing so can become a member of the
program. POs range from massive organisation like Grameen Shakti and Brac, which MFI

Participating Organization Number of SHSs Installed
Grameen Shakti 122,539
BRAC Foundation 36,631
RSF 13,588
Srizony Bangladesh 5,283
UBOMUS 4,189
BRIDGE 3,631
COAST Trust 2,002
Integrated Development Foundaton 1,948
Centre for Mass Education and Science 1,778
Shubashati 1,736
Hilful Fuzul Samaj Kallyan Sangstha 2,545
TMSS 1,210
PDBF 1,072
Mukti Cox's Bazar 304
PMUK 309
Other 77
Total 198,842

Table 2 - List of POs and Installations May 2008
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Concept

The national solar program of Bangladesh has been based on the wide experience of the
national NGOs and MFls in offering micro-credit for the rural sector.

The concept has been tailored by the World Bank — Energy sector for the diffusion of Solar
Home Systems and has resulted in an effective solar program within the country to meet the
unmet demand for rural electrification.

Responsibilities of actors

- The program is being implemented through the POs. The role of the PO is to select the
project areas and potential customers, extend loans, install the systems and provide
maintenance support. IDCOL provides grants and refinance, sets technical specification for
solar equipment, develops publicity materials, provides training, and monitors PO’s
performance.

- Technical quality control and financial performance of the program are regulated by IDCOL.

Relationship between the actors

Concept

Transparent operational schemes are followed by IDCOL ensuring a complete participatory
role of the NGOs and MFIs through scheduled operational meeting and discussions.

A very effective monitoring process and support system has been adopted by IDCOL, that
includes multiple functions:

(a) Monthly meeting of the operations committee, that has mandatory participation of the PO
for discussing the important ongoing issues.

(b) Reporting the achievements of all the PO in installation of SHS on a monthly basis.
(c) Sharing of information on the status of refinancing and grants applications.

(d) Refinancing POs for 80% of the approved installations.

(e) Maintenance of records on loan recovery and collection rate by the POs.

(f) Resolving issues related to the suppliers availability and limitations.

(g9) Technical design approval for qualifying in the national solar program.

(h) Providing support for marketing and promotion of SHS to potential consumers.

(i) Offer support for technical training of technicians and consumers of the POs.

Financial product

IDCOL offers soft loans of 10-year maturity with 2-year grace period at 6% per annum interest
to its partner organizations. Usually, IDCOL does not require any collateral or security for the
loan, except for a lien created on the project accounts. Unless and until there is an event of
default, POs are authorized to operate the project accounts of their own.

Under the program, the households are required to pay minimum ten percent of the system
cost as down-payment. On receipt of the down-payment, the POs enter into a sale/lease
agreement (provisions of which are approved by IDCOL), install the system (mostly on credit)

47

D11 — Toolkits for Microfinance Institutions



Intelligent Energy Europe

and makes electronic disbursement request to IDCOL for refinance and grants, as applicable.
After in-house checking IDCOL conducts physical verification of the SHSs installed. IDCOL
releases grants and refinance amount only if the inspection result is satisfactory. The
refinance amount does not exceed US$230 equivalent in Taka per system. IDCOL makes
the disbursement within 21 days from the receipt of disbursement request.

The households can buy SHS either in cash or on credit. POs extend loan to the households
for purchase of SHSs. Different POs extend credit on different terms and conditions. The loan
tenor varies from 1 to 5 years, and interest rate varies from 8% to 15% per annum on
declining balance method and 10% to 15% per annum on equal principal payment method.
But in all the instances, the repayment frequency is monthly.

IDCOL funds (including
grant component)
represent 80% max of
final price.

IDCOL gives the loan to
the MFI only after SHS
installation is completed
and checked by
IDCOL.

MFI needs special
resources to
purchase and
install SHS before
IDCOL pays back.

MFI offers loans at 12
to 15% max to final
client.

Typical duration is 24
months , max duration
is 36 months

Client pays a 20%
minimum
downpayment.

Figure 22 - Role of MFI under ICOL Project

Promotion

The promotion is ensured directly by the POs themselves. They receive a grant of EUR 7 per
SHS installed on that purpose.

Maintenance and after sales practices

SHS is guaranteed for 3 years as an energy service by the PO.

The PO is responsible for ensuring maintenance. More details under Case study 2, Grameen
Shakti.

Role of the donors

The project was initially launched by the GEF and then support under the REREDP program
of the World Bank. The donors supported the program by:

(o] Allocating subsidy to:

Decrease the selling price
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Support the promotion action of the POs and IDCOL
Training of POs staff and beneficiaries

The subsidy has never represented more than 25 % of the price of a SHS so the subsidy can
not by itself explain the success of the program

(o] Providing soft loan, 5 % to IDCOL for refinancing the MFI.

In fine, the donors are providing soft loans to the MFI for their operations through a
transparent, efficient, monitoring and financing body: IDCOL.

The program has been designed very carefully by the donors, it systematically provides an
answer to all the lessons learned from former experiences and continuous discussion
between all the partners.

Donors Donors

World Bank lends
to IDCOL at 5%.
Total loan amount
shall not exceed
80% of final SHS
price.

World Bank gives a
grant, initially 90
USD per SHS,
nowadays 50 USD.
This grant covers:
-Capacity building
-Promotion
-Decrease SHS final
price
IDCOL, Infrastructure Development KFW substitutes

: : GEF since 2005.
Company Ltd, is a private company
funded by BD gvt.
IDCOL finances and monitors
infrastructure programs.

Figure 23 - Role of the Donors under IDCOL program

Role of government
IDCOL is a government body, but the REN policy has not been established yet and more or

less the program is running without government support. On the other hand, the government
is not launching competiting programs and therefore ensure that the rules under the program
remain fair for all the players

Achievements

Numbers
The national solar program is a very successful supplement to the national grid electrification

program of Bangladesh. The first target of solar home system installation of 50,000 was
achieved in August 2005, three years ahead of the project completion period and US$ 2
million below the estimated costs.. So far the national solar program has attracted more than
170,000 customers. Although large MFIs are major players in dissemination of SHS by virtue
of their field level operational entities, it is found that smaller NGOs are effective in regional
coverage of solar electrification.

Achievements
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A very important performance monitoring criteria of the MFIs is the efficiency of monthly
instalment collection. A summary of the collection efficiency of all the POs of IDCOL for the
month of February 2008 is shown in Table 3.2. On the average the POs of IDCOL have 96%
collection efficiency, which is monitored to minimize the financial risk of IDCOL.

Collection Effciciency up
Name of the PO to Eeb ‘08
Grameen Shakti 97.24%
BRAC Foundation 97.23%
Srizony Bangladesh 86.81%
COAST Trust 84.95%
TMSS 94.76%
CMES 82.62%
IDF 91.73%
Shubashati 82.59%
UBOMUS 93.19%
BRIDGE 97.47%
PDBF 85.43%
Mukti 88.91%
PMUK 94.51%
RSF 95.19%
HFSKS 89.46%
Average 96.35%

Table 3 - Monthly Installment Collection Efficiency of the POs

| realized

O forecast
2005 - 2009

69&”&’”65’63’6?65" csfbcsv‘”

Figure 24 - Installation under IDCOL program 2000 — 2008- Source IDCOL
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Factor of success

+ Dedication of market leaders especially the Grameen Shakti, see Case Study 2

+ Continuous support from donors since 2002, in particular the donors have coordinated to fit
all their contributions under the same scheme thus letting the POs and their beneficiaries
being accustomed to the rules.

+ Large scale program

+ One single scheme is available in the whole country, there is no discrimination between the
places nor any possible deformation factor.

+ Density of population in rural Bangladesh allowing relatively low operations cost.

Bangladesh is the most densely populated country on Earth. Its rural population achieves
density of urban to peri-urban areas in other places of the world with a stunning 1,090
hbts/km?. A Bangladeshi proverbs, says “throw a stone from the road, it will fall on a
Bangladeshi head” to express this particularity. Thus, it is easier to achieve the target of
350 customers per branch to break even.

+ The program follows all the technical and monitoring recommendations from international
experts

+ Because of the total failure of the national utility, even the richer people have no access to
the grid and do not even have hope to access in the coming 5 to 10 years.

Limits

- The original program funded by the World Bank allows dedicate fundings to IDCOL and the
MFIs only for system over 30 Wp. Therefore the most popular system was a 50 Wp system
costing around EUR 400, which is even under a credit scheme totally unaffordable for a
typical rural Bangladeshi household.

- SHS are not sufficient for productive uses.

- Scaling up by the smaller NGOs are limited by their investment funding for covering 20% of
the capital cost for the solar home systems. International supply of solar PV modules is
limited as compared to the rapid growth in demand. As a result, the Bangladesh market
faces problem is scaling up at a rapid pace.

- Even under the challenging objective of 1,000,000 SHS for 2015, only 5% of those without
access to electricity will be covered.
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Lesson learnt

Bangladeshi experience is the most successive large scale experience in the world showing the
accuracy of single hand model.

B High demand for SHS is demonstrated
The surprising results of the first years of the pr ogram and its continuous exponential
growth since then highlight the very high demand fo r energy services among the 100
million Bangladeshi who have no access to electrici ty.

This demand can be transformed in a sustainable mar  ket.
People are willing to pay for renewable energy serv  ices and they are paying back.

SHS is a compulsive product, now that awareness on the product is high, clients are going to the
POs office to buy new. Bangladeshi rural people have a good understanding that SHS are
designed for them. The only problem faced by PO is that poorer people are expecting the usual 50
Wp system while they can afford only the Small SHS which offers only 3 smalls lights. The social
raising awareness campaign launched by RENDEV will contribute to bridge this gap and help POs
in promoting this new promising concept.

m A fair framework ensure competition and diffusion of best practices
Competition and openness of the framework ensure go od quality in service and success of
the best and most willing organizations. The criteria set by IDCOL to benefit of the scheme are
much opened: any MFI with more than 3 years of operation can apply. Thus, a lot of organizations
have entered the process, but only a few of them have dedicated the amount of efforts required to
achieve success.

B Economy of scales help to sustainability
An extensive network is a key to success. Among the PO, the Grameen Shakti is by far the
most successful. By its size, GS is able to purchase at lower prices, GS is sourcing its solar
modules bellow the international market prices and has implemented over scaling effect actions to
maintain the prices very low.

m Donors help building a sustainable scheme
Availability of funding is more important than subs idy. Even, if the contribution of the subsidy
to the success of the program is notary, the very fact that any PO selling a product knows that they
will have the corresponding loan awarded by IDCOL to finance the system allows them to ensure
the customer that he will receive its product on time. Therefore, they can really focus on their
operations. This is such important that smaller organizations have complained to the RENDEV
team on the difficulty for them to fund the 20 % remaining.
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[11.5.2. Grameen Shakti : (Bangladesh):

Case study 2 : Grameen Shakti | Bangladesh

Context

The program is a country wide program and focuses on rural populations. Grameen Shakti is
working under IDCOL program.

Geographics and demographics

Context

Population : 147 millions ADESH a0
Density : 1090 hbt/km2 T 5 iz
GNI per capita : 470 USD .-
People living with less than 1 USD . —
per day : 49,8 % (2000) ssomapuri gy et syiat
Electrification rate : 40% Nawabganfy  pradhupuro™ Madigupur R MDA
Rural electrification rate : 23 % Rajshahi « 8 _?h&:“anllgsmwmr#n PrrowAcineTa
s A = Telepars
LD LS l"‘I‘j"':‘"-'r.' I;:";‘;r.ﬁ Dhlkl- I":':r[;;'r‘
W # Mainimati Ruins
lessore o O Shariatpur -
Kolkata Khulna , Jhalakathi Letky
(Caleutta) | Pirojpus® @  Ogpgjs,  GKdptai
: guna +  ®Chittagong
"‘B" smd’-m’ N-PI Bg CIIII“‘ED“E HHI rfﬂuﬁ
. o
A izt ( MYANMAR
Cox's Bazar (BEURMA)
—— 100 km BAY OF tionaF
0 w—— 60 miles St Martinf | eKna
RENGA L sland

Source : Lonely Planet
The country is facing the challenge of overpopulation, environmental degradation and often
inefficient governance. Nearly two-thirds of Bangladeshis are employed in the agriculture
sector, with rice as the single-most-important product$

Renewable energy policy

Electricity generation system is underdeveloped and actually limiting growth and development
in a whole range of sectors. The daily shortages in power and the list of problems coming with
it (e.g. shortage in cooling and clean water, economic loss in large and small industries) are
largely due the lack of investments in new power generating capacity over the last decade.

The renewable energy and rural electrification policy has been characterised by dispersed
responsibilities over different government bodies, often without clear links or scope for
harmonisation, actually sometimes even contradicting each other.

Microfinance sector

The microfinance sector in Bangladesh is one of the worlds largest. Microcredit was first
initiated by Grameen Bank and was developed by a team led by Professor Mohammad
Yunus, Nobel Peace Prize.

Bangladeshi MFIs are best known for their pioneering, large-scale provision of microfinance
services, principally tiny collateral-free loans to poor women. They are also very active on all
development fields.

At present, more than 21 million people are active borrowers of MFIs, meaning that more than
40 % of all houselholds are accessing to microcredit.
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Actors

Microfinance actor

Actors

Grameen Shakti is a sister company of the Grameen Bank f, but Grameen Shakti is a sister
company of the Grameen Bank. It has been created in 1997 with the vision to provide to rural
Bangladeshi modern energy services meeting their need. It is a dedicated energy services
company and therefore is not really a MFI.

GS initiated the successful market based model in Bangladesh and this was scaled up
through IDCOL. GS, a partner in RENDEV project, has received more than 14 national and
international awards including Right Livelihood Award in 2007 and Zayed Future Energy Prize

2009

www.qg-shakti.net

Concept

More details are exposed under Case Study 1 - IDCOL
o Grameen Shakti has developed its own extensive network in rural Bangladesh.

0o GS has a fully integrated approach as it manufactures everything but the battery and
solar module it buys directly on the international market.

0 GS has developed its own training centers and training modules to train its technicians.

0 GS has a very challenging vision of installing 1 000 000 SHS by its own in Bangladesh
and its commitment to overpass its ambitious objectives is really impressive.

Responsibilities of actors

Concept

As explained above, GS is undertaking all the activities which include:

0 Operations

o
o
o
o
o
o0 Trainings
o

(0]
(0)
(0]

Promotion of Renewable Energies
Marketing to the rural areas
Installation of the system
Collection of the fee

Maintenance

Training and recruiting local youths as GS technicians
GS focuses on training to develop both in house and local capacity :
Training of users so that they can take effective care of their systems

Training of local technicians and masons so that cost effective and efficient
after sales service is available at the doorsteps of rural clients

Training of in-house staff both home and abroad to develop them in to both
effective technical and social engineers

Training of women technicians through Grameen Technology Centers to
decentralize GS's production, marketing and repair, maintenance services
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0 Social action

0 Reaching out to women by providing them training and opportunities to make
extra income

o Providing scholarship for children of SHS owners
0 Buyback system
0 Protecting the environment by collecting discarded batteries

Financial product

The households can buy SHS either in cash or on credit. POs extend loan to the households
for purchase of SHSs. Different POs extend credit on different terms and conditions. The loan
tenor varies from 1 to 5 years, and interest rate varies from 8% to 15% per annum on
declining balance method and 10% to 15% per annum on equal principal payment method.
But in all the instances, the repayment frequency is monthly.

Promotion

Demonstrations, door to door visits
Meeting with village leaders, distributing brochures
Science fairs at the local level

Buyback system

O O O o o

Workshops for policy makers at national level

Maintenance and after sales practices

0 SHS is guaranted for 3 years as an energy service by the PO.

0 The PO is responsible for ensuring maintenance. More details under Case study 2,
Grameen Shakti. Free monthly checkups during payments of installment.

o0 Post warranty service through annual maintenance contact with GS for solar home
systems.

0 Inclusive warranty system plus a buy back system under which a buyer may return his
system to GS when his area gets connected to the grid.

0 Training of users and technicians so that they can take care of their systems

Role of the donors and government

More details are exposed under Case Study 1 — IDCOL
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Achievements

Achievements

Numbers

Output

Districts covered with SHS 64 districts on 64

program

Number of villages covered 38,000

Number of beneficiaries More than 2,000,000
people

Total number of SHS installed 210,000

Total number of improved cook- 20,000

stoves (ICS) sold

Number of biogas plant 6,000

installed

Capacity of installed power 10 MW

Institutional setup

Number of trained customers 97,796

Number of trained technicians 2575

Total number of employee 3350

Number of Unit Office 527

Number of Regional Office 86

Number of Divisional Office 10

Table 4 - GS achievements, April 2009

Factor of success

+

Experience in microfinance, Grameen Shakti is a sister company of the Grameen Bank.
All the senior staff of the organization were succeeding senior managers in the
Grameen Bank. Further than the financial skills, it has provided to Grameen Shakti an
extensive experience in building, operating and managing a large network of grassroots
level units.

GS emphases on the training of its staffs and of the beneficiaries. Innovative company,
GS is constantly looking for new opportunities to expand its operations.

Very low operating cost. GS has reengineered the low-cost model of the Grameen
Bank to maintain its operating costs very low.

Incredible good brand name, Grameen Shakti has benefited a lot of Grameen
reputation in Bangladesh to provide them a reliable institution image.

Commitment and vision of its management strings the whole organization with a
dedication to achieve its results.

Vision and charisma of the leader of the organization, Dipal Barua who sets challenging
objectives and was the first in Bangladesh to have the vision of solar powered rural
households.

GS has the size and the network to grab international support.
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Limits

- Grameen Shakti like most of the other POs under IDCOL is mainly selling its energy
services to the richer of the poor. Actually it means than Grameen Shakti clients are not
Grameen Banks clients.

- But as a very proactive organization willing to achieve its vision to provide REN
services to all rural poor, Grameen Shakti is looking for other models with IDCOL and
the other actors including RENDEV project. Those models will be exposed in D16 —
financial model

Lesson learnt

Efficiency of single hand model.

Success depends highly on long term commitment of | eaders and professionalism of
organization.

Economy of scales leads to better services and chea  per prices.
Success of a grass root network led by managers wit h a vision.

Microfinance schemes are replicable on energy servi ces and experience of microfinance
management inside GS organization is a key to succe  ss.

GS manages incredibly “think global, act local”.
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[11.5.3. UBOMUS women’s micro-enterprise

Case study 3 : UBOMUS | Bangladesh

Context

The program is a country wide program and focuses on rural populations. UBOMUS is
working under the IDCOL project.

Geographics and demographics

Context
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Source : Lonely Planet
The country is facing the challenge of overpopulation, environmental degradation and often
inefficient governance. Nearly two-thirds of Bangladeshis are employed in the agriculture
sector, with rice as the single-most-important product$

Renewable energy policy

Electricity generation system is underdeveloped and actually limiting growth and development
in a whole range of sectors. The daily shortages in power and the list of problems coming with
it (e.g. shortage in cooling and clean water, economic loss in large and small industries) are
largely due the lack of investments in new power generating capacity over the last decade.

The renewable energy and rural electrification policy has been characterised by dispersed
responsibilities over different government bodies, often without clear links or scope for
harmonisation, actually sometimes even contradicting each other.

Microfinance sector

The microfinance sector in Bangladesh is one of the worlds largest. Microcredit was first
initiated by Grameen Bank and was developed by a team led by Professor Mohammad
Yunus, Nobel Peace Prize.

Bangladeshi MFIs are best known for their pioneering, large-scale provision of microfinance
services, principally tiny collateral-free loans to poor women. They are also very active on all
development fields.

At present, more than 21 million people are active borrowers of MFIs, meaning that more than
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40 % of all households are accessing to microcredit.

Actors

UBOMUS is a self-reliant women owned energy cooperative .

A major objective behind creation of women’s owned cooperative was empowerment of rural
women through energy service delivery, while serving unmet energy demand in the remote
islands. The concept of modern lighting through off-grid energy service like solar powered or
Diesel based battery charging was introduced by this project.

UBOMUS is owned and operated by 22 rural women members of the cooperative with
management contract service from one PSL staff.

Technical assistance for various projects of UBOMUS is given by PSL, and field level
association is with the NGO Rural Energy and Development Initiative (REDI). The solar
program of UBOMUS as a PO of IDCOL begun in 2004, which is currently operated through
over 100 employees, whereas the financial management is handled by the elected committee
of the women members.

Concept

In addition to meeting energy demand in the islands, the cooperative is a symbol of women’s
empowerment in non-traditional activities. The concept has been replicated by Grameen

5
= Shakti and scaled up in the design of Grameen Techncial Centers. However, a basic
c
8 difference is that the ownership of the the GTCs reside with GS itself, whereas UBOMUS is
owned by its women members.
Achievements

Achievements

Numbers

Total number of household solar home systems installed by UBOMUS is 4000 as shown in
Figure 1, with a monthly installation rate of about 200 systems. It is noteworthy that
UBOMUS has served more than 5000 homes with access to modern lighting with battery
charging and DC lamps.

Yearly SHS Installation (UBOMUS)

2500

1938
2000 - S

1500

981
1000 + 686
464
500 257
19 69
0 _ [ |

2002 2003 2004 2005 2006 2007 2008
(April)

No of SHS Installed

Year

Figure 25 - Yearly Installation of SHS by UBOMUS
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Factor of success
+  UBOMUS has been set up by PSL team and continuously benefit of PSL experience in

REN. PSL, one of the local partner of the RENDEV project is a leading consulting
company in REN in Bangladesh since 20 years. Benefiting from this tremendous
experience might explain the relative better achievements of UBOMUS compare to
other POs with the relatively same size.

+ UBOMUS is dedicated to REN, it explains its comparative better achievements than
other PO such as TMSS who despite a broader network are installing fewer SHS.

Limits

- 20% of the funds needed by a customer to buy a SHS under IDCOL program has to be
funded by the PO before it will be paid back by the customer as a down-paiement. Thus
it requires from any PO large financial asset to cover it. Indeed, UBOMUS like most of

small organizations experiences difficulties to find fundings.

- UBOMUS is a rural based cooperative and does not meet the criteria of national NGOs
which primarily rely on micro-credit activities funded through several financial
institutions. Due to the remoteness of this organization, it is unable to attract investment
funds from commercial or social development banks. The solar program of UBOMUS
as a PO of IDCOL is hence mainly limited by the lack of investment funds needed to
cover 20% of the cost of SHS.

- Access to a larger market share for maintenance of DC lamps would be helpful for
sustainability of the service wing of an organization like UBOMUS. Currently, the SHS
suppliers control their replacement and maintenance market, therefore UBOMUS is
unable to serve that market of other NGOs, even though it has the necessary
qualification and technical setup.

Lesson learnt

B Financial viability for small operators
Financial viability of solar electrification for household lighting has been demonstrated. Unlike,
Grameen Shakti, which is focussed on scaling up solar home systems, UBOMUS has additional

community level application of solar battery charging stations that encourage very small users to
operate collectively.

B Mechanism to shift rural women to skilled labour
A major contribution of UBOMUS is demonstrating a mechanism to shift rural women from farm

labour to skilled labour through training on energy appliance manufacturing. It has removed some
of the social and cultural discrimination against women’s advancement and gave them an
opportunity to participate in mainstream energy delivery.
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11.5.4. SEEDS, (Sri Lanka)

Case study 3: SEEDS | Sri Lanka

Context

The program is a country wide program and focuses on rural populations.

Geographics and demographics
Population : 20 millions

Density : 319 hbt/km2

GNI per capita : 1355 USD
People living with less than

1 USD per day : 49,8 %

(2000)

Electrification rate : 55%

Rural electrification rate :

40 %

Source : Lonely Planet

Renewable energy policy
Grid electricity extends to about 55% of Sri Lanka's population, but to only 40% in rural areas.

The infrastructure is gradually being extended; but there is a shortage of generating capacity,
since the generation of power has not increased alongside an ever-increasing demand. The
average rural family in Sri Lanka spends 19% of their income on energy, and many can afford
off-grid electricity with a suitable credit system.

Context

Microfinance sector
Sri Lanka has a long history of Government support to the development of rural credit, even

before independence when the Colonial government enacted the Co-operative Credit
Societies Ordinance in 1911 and by 1926 a total of 315 co-operatives were active
(Chandrasiri, 2005). Following independence, a whole series of credit schemes have been
supported by the government through the Central Bank and the Rural Banks (Multi-purpose
Co-operative Societies). These schemes have attempted to provide credit at manageable
levels of interest but in the long-term have been unsuccessful with a gradually fall in the level
of repayment. Reasons tend to be a genuine inability for the lenders to repay due to crop
failure and to falling gate prices of agricultural crops in real terms, but probably more
important, arising from an attitude that credit from a government agency is to be regarded as
a form of subsidy and does not need to be repaid.
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Bank No. of Loans | Average Value (US$)
Bank of Ceylon 100,241 203
Peoples Bank 194,000 111
Samurdhi Bank 326,236 71
Hatton National Bak 9,237 456
Seylan Bank 4,500 244
Sanasa Development Bank 6,270 227
Rural Development Bank 80,860 444
Co-operative Rural Banks 577,622 95
Thrift & Credit Co-operative Societies | 252,682 125
SEEDS 240,383 31
Janashakthi 17,654 54
1,809,685 112

Table 5 - National lending in Sri Lanka (June 2001)

Actors

Actors

Microfinance actor

SEEDS or Sarvodaya Economic Enterprises Development Institute, is a limited liability or not-
for-profit company operating since 1998. It provides credits for enterprises and livelihood
improvement as well as non-financial services.

REN actor

However, one of the key factors of the development and implementation of PV in Sri Lanka as
an alternative energy is the availability of suppliers with strong sales and service networks. At
least 14 solar companies are registered with more than 180 sales and service outlets
employing more than 1700 mostly rural people. This industry also involves 6 rural credit
providers, with SEEDS as the leader.

Concept

Concept

SEEDS works through accredited solar installers to identify potential loan customers. These
loans enable poor households in rural areas to purchase SHSs, and receive the benefits of
improved light, communications and entertainment. The monthly repayments are set at a rate
which the household can afford to pay, and the loans are paid back over a period of one to
four years. Local field officers employed by SEEDS collect monthly repayments, and also
carry out checks and minor repairs to the systems.

Responsibilities of actors

+ Solar installer
The solar installer is the main promoter of the system. He is in charge of :

- Marketing : identifies and scout potential costumers, promote SEEDS lending products
- Installation

- Training of the users
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- Maintenance : through a warranty contract and after sales services.

+ Role of SEEDS :

SEEDS has embarked on programme to support rural electrification with the emphasis being
directed to home solar and micro-hydro units. In order to protect their overall credit
worthiness, SEEDS undertakes a direct check of each potential customer. Field officers visit
their home to assess their credit worthiness. A minimum down payment of 15% is required
and is collected up-front by the solar power installation company. The balance is granted as a
loan and repayments are made over 3-4 years. The solar unit is installed immediately and the
company paid by SEEDS. A field officer calls each month to collect the agreed repayment
and the unit is only signed over to the customer once all repayment has been completed. This
comprehensive checking on each loan together with frequent direct contact has led to
dividends in terms of a very low level of default, apparently no more than 2%.

Relationship between the actors

Non-exclusive MOUs with SHS suppliers to ensure quality deliverables to its clients. SEEDS
credit officer promote SHS loans and then redirect interested customers to energy partner
while partner direct selected clients to SEEDS if they are interested by the product.

The main relationship is not at the marketing phase but during the lifetime of the product and
especially while the client is repaying its loan. in the eventuality of a poor maintenance, and if
the SHS failed, the client would not want to pay back anymore and the whole system will be
endangered. To protect SEEDS from that eventuality, the MOU ensures SEEDS that
adequate maintenance will be ensured by the energy partner and explain what are the
responsibilities and dues.

Figure 26 - Scheme of PV develoment by SEEDS

Financial product

Energy Products
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Target Area No expectation of grid connection at least for 4 years
Capacity 20 -60 Wp

Interest Rate 10% flat per annum

Repayment Period: 3 -4 years

Average Cost About US$ 360 - $900

Loan size About US$ 225 — $900

Equity contribution 15 %

Down Payment US$ 50 - 135

Installment (USH]

Income per month Up to US$ 60

Loan Portfolio

No. of energy clients SHS - 58,000

Total no. of loans Over 58,000 solar loans

disbursed

Energy portfolio against Constitutes 0.8% of total microfinance portfolio as of June 2006
bank’s overall portfolio

Portfolio quality Energy lending: 5% PAR >60 days (as of June 2006)
Profitability and ROA of 1.5% as of 1 March 2006

sustainability

Role of the donors

The US$ 55-million Energy Service Delivery (ESD) project has galvanized the private sector
to develop the solar photovoltaic market with microfinance and other renewable energy
projects. ESD was funded by the GEF. This project has evolved into the Renewable Energy
for Rural Economic Development (RERED) project funded by the World Bank.

For its operations, SEEDS has obtained loans funds from various sources. In addition to this,
SEEDS is supported by donor funds and has access to society savings and savings of
individual members through various deposit schemes (used only for non-energy lending).
Both ESD project from GEF and RERED loans from the World Bank are to be repaid in ten
years in half-yearly installments. Besides these loan funds, the organization received training
grant support from Estimos and the World Bank, and revolving loan funds from Asian
Development Bank of around LKR 62 million (US$ 596,211) for grid-connection loans until
June 2006.

Role of government

The project is implemented by the Ministry of Power and Energy.

A

chievements

Achievem

Numbers

ents

SEEDS has financed the installation of around 58,000 SHSs, out of a total 100,000 SHS
installed by private companies in Sri Lanka, as reported by The Solar Industry Association by
2005 .
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Repaiement rate is very good: 98%

Factor of success

+ Continuous support from donors since 2002, in particular the donors have coordinated to fit
all their contributions under the same scheme thus letting the POs and their beneficiaries
being accustomed to the rules.

+ Large scale program

+ One single scheme is available in the whole country, there is no discrimination between the
places nor any possible deformation factor.

+ Density of population in rural Sri Lanka allowing relatively low operations cost.

+ The program follows all the technical and monitoring recommendations from international
experts

+ Extensive experience of SEEDS as a microfinance practitioner, and especially, the ability of
the institution to develop new products.

Limits

- Professionalism of REN service providers.

REN service providers are company which primary business is to install energy solutions, not
ensure a service. Therefore, they soon realize that ensuring maintenance is quite expensive
so they are not allocating sufficient resources on this part and the maintenance is not
ensured properly.

- Provide insurance to the clients.

The client can suffer substantial loss if the equipment is damaged so clients will require an
insurance service, especially if the average amount is high and during their repayment period.
However, this service should be offered either in collaboration with a formal insurance
company or as an internal policy where the liability is restricted to the amount of the insurance
fund. SEEDS, for example, have a huge contingent liability since the insurance fund it can
mobilize is small in comparison to its overall energy portfolio, which is not advisable.

Lesson learnt

B Lending for energy is successful
The first and main lesson of the program is its success in widening the SHS market.

B Adequate risk protection is necessary.
In designing an energy-lending program, such as SEEDS’, it is important to build in adequate
controls to safeguard various technical and credit risks. MOUs and clauses to define clear roles
and responsibilities of microfinance and energy stakeholders under different possible
circumstances are an important starting point. It is also imperative that both energy and
microfinance stakeholders understand each other’s operations and co-ordinate and co-operate
with each other in expanding energy access.

m Donors can help building up a sustainable market

B Long term sustainability of the model.
Despite the contractual protection offered to SEED by its contracts with REN companies, with the
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years and the increasing need of maintenance on the field, it occurred that maintenance was not
properly executed. The vicious circle started: unsatisfied customers, non repaid loans,
degradation of MFI portfolio, and deficits of REN ¢ ompanies in such a manner that the
program stopped .

The program finally showed the fears one can expect: the REN company has not sufficient
incentives and especially disincentives in case they are not ensuring their contract compare to the
high cost of ensuring maintenance.

The main difficulty of such a project, is that even if only a few REN partners are not doing properly
their part of the contract, the degradation of the MFI portfolio is such terrible that it is almost
impossible to overcome and maintain the program. A solution might be to build up a guarantee
fund to distress the risk on the MFI, but it might lead to bad practices by REN partner.
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[11.5.5. Sudimara, Indonesia

Case study 5: Sudimara | Indonesia

Context

Context

Indonesia

Geographics and demographics

Population : 245 millions

Density : 129 hbt/km2

GNI per capita: 1 280 USD
People living with less than 1 USD
per day : 16,7 % (2004)
Electrification rate : 55%

Rural electrification rate : 40 %

Source : Lonely Planet
Indonesia is the biggest archipelago of the world. Its more than 17,000 islands are home of a

unique flora, animal and human diversity. Because of its archipelagic nature, most of the
islands are still very isolated and thus out of the development of the main islands. As a matter
of fact, only Java and Bali are linked by a comprehensive electric grid. Most of the other main
urban areas are relying on local grids powered by Diesel and Coal power plants, while the rural
area of the outer islands, scarcely populated do not enjoy any access to electricity.

While the potential of minihydro is very important because of the high rainfalls and the number
of mountains and volcanoes, the potential of solar is evaluated in millions for the areas not
suitable to hydro installations.

Renewable energy policy

During the year 2004 up to 2007, more than 80.000 unit of SHS, 4 PV-Diesel Hybrid System,
and 5 unit of PV centralized system, 8 units of 1.6 kWp unit of Photovoltaic Pump (PVP) have
been installed. The allocated budget for Photovoltaic systems in the coming year of 2008, is
about Rp 800 billion. This budget spreading in all government bodies such as Department of
Mine and Energy, Ministry of Disadvantage Village, Local Governments and others. State of the
solar energy market

Most of the implementation of Photovoltaics systems still the Government, and very small part
are executed by the private to fulfil the private demand. The purpose of the Government to
implement the Photovoltaic system is to increase the rate of electrification in the country.

Microfinance sector

Indonesia has been one of the first countries to develop commercial microfinance in Asia, with

67

D11 — Toolkits for Microfinance Institutions




regulated financial institutions providing the bulk of microfinance services throughout the
archipelago.

Approximately 20% of Indonesia's 245 million people depend on micro- and small-scale
businesses to earn a living, but only 10 million out of 42 million microenterprises have access to
credit from formal financial institutions.

ctors

Actors

Donor: SELF

SELF, Solar Electric Light Fund, an American foundation has contributed to the project through
supplying all the hardware in collaboration with US based firms such as Solarex Corporation,
Morningstar Corporation, and Atlantic Solar Products, Inc.

Thus the contribution of the donor shall be evaluated at 80% of the cost of an installed system.

REN actor

PT Sudimara Energi Surya, a private solar energy service company in Indonesia with extensive
experience in the sales and marketing of solar home systems. Sudimara has contributed
hardware costs to the project in the form of BOS components (battery, lights, wiring, mounting
structure, etc.) and additional soft costs in the way of installation, local management, technician
training, monitoring, and publicity.

Concept

Concept

From 1993 to 1998, Sudimara has retailed and installed 30,000 solar systems through its
network of 50 service centers.

, and was providing one year maintenance contracts as well as financing for the 2/3 of the cost
of the system.

Sudimara has developed a service center scheme. Each service center is fully dedicated to
solar services and is responsible for all the operations (promotion, sale, credit allocation,
installation, collection and maintenance) in an area. This area comprise between 5,000 to
30,000 possible customers and is small enough to limit the transportation costs: it should take
no more than one hour top get to any place even during rainy season.

Thus, Sudimara focuses on areas densely populated but not already covered by the grid on
Java and the south of Sumatra.

The company provides financing for 60% of the cost of the system which they collect by small
instalments of 10 USD on a 4 year scheme. The contract includes a maintenance contract.

Financial product

Down paiement 100 USD

Duration 48 months

Installment 10 USD/month

Interest rate 30% annual
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Maintenance and after sales practices

A sound maintenance contract ensures the client against any trouble with the system.

Role of the donors & governement

None

Achievements

Achievements

Numbers

Sudimara Solar has sold over 30,000 solar systems in Indonesia™. Sudimara has been very
successful, achieving greater than 95% payback on financed solar systems.

Factor of success

+ Professional installation of the system by trained and experience technicians

+ Sound maintenance contract ensures the client against any trouble with his system and thus
ensure its satisfaction

+ Operating costs are kept low

+ Smart definition of the target areas: a potential customer basis from 5,000 to 30,000
households is required for the opening of a technical center. Thus, the customer base is
large enough to staff dedicate employees, while also being small enough in area to maintain
transportation time reasonable for Indonesian standards.

+ Sourcing of all the components in Indonesia
+ Motivation and implication of the staff:
+ Personal bonuses are paid to the officers in case of 100% collection rate.

Limits

- The criteria for the establishment of technical centers (a potential customer basis higher than
5,000 households) are very restrictive for Outer Indonesia’s standards.

- Although Sudimara has maintained very high rates of loan repayment they have not been
successful at attracting larger lending institutions into the market for financing rural energy
electrification projects. Banks still view lending to rural population as too risky.

- Sudimara was supposed to be the largest provider under the 1 million solar roofs program to
be financed by the World Bank. The program was dropped during the crisis in the early
2000'’s.

- The crisis of 1998 that hammered Indonesia has stopped the experience.

Lesson learnt

B Possibility of a commercial approach in Indonesia
A good quality of service ensures customer satisfaction and thus good collection rates so that the
project is able to cover its costs. It is possible to launch a virtuous circle for provision of modern
energy in Indonesia.

B The system does not fit to Indonesia’s outer islands
Sudimara had run its operation on Java and has edicted business rules on the density of possible
customers that were preventing the company to expand to the most remote (and poor) islands of
Indonesia. The new objectives of 100% coverage of Java Bali by the grid forbids any similar
experience in Indonesia as the densely populated areas will be covered by the grid and thus do not
justify any large scale program.
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111.5.6. SEWA, India : SHS

Case study 5: SEWA and SELCO | India

Context

Geographics and demographics

India:

Population : 1.2 billions
Density : 258 hbt/km2

GNI per capita :

People living under the poverty
line: 29%

Electrification rate :

Rural electrification rate :

Guijarat
Population : 50 millions
Density : 258 hbt/km2

Source : sindhtoday.net
With a population of 1,2 billion people (estimation of July 2007), 29% of its population still live
under the poverty line in 2005. India is experimenting a rapid economic growth since 1994 (an
average 7% per year, 7,6% in 2005) but India still not succeed in reducing its fiscal deficit (9%
of GDP) and the expansion of its population (+1,34% in 2006) so that India empirements lots
of problem on environnemental and social aspects.

Renewable energy policy

For more than ten years, India has an active promoting policy for REN. Government provide
to Indian Renewable Energy Development Agency Limited (IREDA) resources and a wider
mandate to finance REN services. For example IREDA allocates soft loans to financial
intermediaries on the 6 different fields:

1. Solar : manufacturing and utilization of both solar thermal and photovoltaic.
2. Wind : connecting wind farms to the grid.

3. Hydro: support to mini- hydro and micro-hydro projects .

4. biomass and cogeneration

5. hybrid systems combining PV or Wind with other sources.

6. energy efficiency

Furthermore, in April 2003 UNEP has launched a campain promoting SHS in South India,
Karnataka province, facilitating access for rural population to credit in oreder to purchase
SHS. The program includes soft loans, promotion tools and technical assistance such as
training for credit officers. The program seems successful as 12 000 loans were allocated by
more than 2000 banks for SHS.

70

D11 — Toolkits for Microfinance Institutions




Numerous REN providers are developing in India especially on Solar and biogas, and most of
them are targeting household needs. Most of these companies have benefited from public
support. But only two of them have chosen to organize their sales of SHS under a network of
accredited retailers: Shell Solar and SELCO.

Microfinance sector

India’s banking system has an extensive outreach for developing countries standards.
Banking has become easy for the urban population but remains inaccessible for most of the
rural poor despite 140,000 financial outlets in the rural sector.

The entire network of primary co-operatives in the country and the regional rural banks
(RRBs)—which were established to provide rural finance—has proved a colossal failure. The
resultant vacuum was filled by various NGOs providing microfinance services. Financial
institutions, such as the National Bank for Agricultural and Rural Development (NABARD),
Small Industries Development Bank of India (SIDBI), and microfinance promotion
organizations, such as the Rashtriya Mahila Kosh, provide bulk loans to NGOs and MFIs.. In
another model, NABARD refinances commercial bank loans to self-help groups (SHGSs) to
facilitate relationships between the banks and poor borrowers.

A complete regulation has been built up by the Reserve Bank following best international
practices. Those efforts have strengthened competition, sustainability of the actors and wider
outreach.

Actors

Actors

Microfinance actor

SEWA Bank’s primary objective is to provide working capital and savings facilities for poor
self-employed working women in Ahmedabad, Gujarat. Its mission is “to reach the maximum
number of poor women workers engaged in the unorganized sector and provide them with
suitable financial services for their socio-economic empowerment and self development,
through their own management and ownership.”.

SEWA Bank, registered as an urban co-operative bank, operates both in urban and rural areas.
As of 1 March 2006, it had a total of 291,55 active savings accounts and 44,909 share-holders.
Eighty percent of the SEWA Bank’s clientele is based in urban areas and the rest in rural areas.
At the time of the field research visit, the bank had branches in 11 of Gujarat's 13 districts.
SEWA Bank operates under the direct regulation of Reserve Bank of India (RBl—India’s Central
Bank).

REN actor

SELCO is a prominent comprehensive energy company in India that provides products,
service, and consumer financing for unserved populations.
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Concept

Concept

SEWA Bank offers energy loans for SHS and battery chargers to its clients. It offers other
energy saving products, such as the sarai cooker and improved cook stoves, with SELCO,
but these do not require credit due to their low cost and are paid for in cash by the customer.

A key feature of SEWA's loan provision is its flexible repayment mechanism within the term of
loan. There is also an interest subsidy of 7 percent offered on the energy loans (refunded on
the timely completion of loan), but it is dependent on grant support from the Lemelson
Foundation.

The specifically-designed features of energy loans include a compulsory 15-day trial period
for solar photovoltaic (during which the bank makes sure that clients are buying the product
only if they feel they need it), advice from SELCO staff on the type and capacity of the energy
product (a needs assessment to help clients purchase the least costly and best suited option
for their needs), user training for maintenance and operation at time of installation, and free
after-sale service during the warranty period. Another important difference between the non-
energy and energy loans is that the energy loan payment is made directly to SELCO, and the
client is directly given the equipment.

Responsibilities of actors

SELCO has set up a special office in Ahmedabad. SELCO visits the clients and evaluates
their energy needs in order to help them to chose the cheapest and most adapted solution.

SEWA provides these energy services to its existing client base in Ahmedabad and follows
an individual banking model. SEWA follows mainly for these products its traditional process.
In addition to its usual banking evaluation, SEWA offers a specific energetic needs review by
a specialized technician in order to taylor the system to the clients needs and includes a
compulsory 15-day trial period for solar photovoltaic (during which the bank makes sure that
clients are buying the product only if they feel they need it).

Relationship between the actors

One of the unique characteristics of the program is the strong partnership with SELCO to
provide energy services to their clients. SELCO is a prominent comprehensive energy
company in India that provides products, service, and consumer financing for unserved
populations. The similarity in mission, target clients, and organizational values form the
foundation of their partnership and clearly defined roles and responsibilities under different
possible circumstances are crucial. Both SELCO and SEWA Bank aim to provide one-stop
energy solutions to clients under this joint initiative—the URJA Project—by identifying the
energy needs of its clients and developing and introducing new products with the potential to
reduce drudgery and improve productivity.
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Financial product

Duration a 3 year credit

interest rate : 17 % declining rate

a premium: 7% is cashed back to the client if repayment is on time.

Flexible: instalments are not fixed

Maximum amount: EUR 1 000 for unsecured loan, amount of guaranty for secured loan.

Collection is ensured by local credit officers, Bankaathis, paid on fee.

Promotion

SEWA Bank markets energy products through its existing promotional channels, which
include: a mobile van used to promote SEWA Bank’s products, routinely business services
offered to member, Banksaathis, who are encouraged to purchase energy products as
demonstration units and the different events organized by partner NGOs.

In addition, SEWA has edited Brochures and pamphlets on energy products and is
participating to monthly fairs with demonstrating products.

In addition, a compulsory 15-day trial period for solar photovoltaic is offered to the client so
that clients are buying the product only if they feel they need it.

The energy needs analysis and even more, the 15-day trial are innovative measures that are
helping SEWA to overcome initial doubts from the client and are quite a cheaper way for
overcome traditional awareness lacks on PV than massive campaigns.

Maintenance and after sales practices

SELCO is in charge of the maintenance of the system.

Role of the donors

None

Role of government

None
Achievements
Numbers
Number of customers : 94

" Total amount disbursed : US$ 16.000
g Energy share in SEWA's portfolio : less than 1%
% Product installed : 28 SHS - 66 solar lamps - 630 sarai cookers™
§ Repayment rate : 100 %

It is too early to evaluate at this stage the project but SEWA is looking forward expanding its
portfolio and balance its expenditures on energy products.

1% Rice cooker developped by Appropriate Rural Technology Institute, Pune, en Inde
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Factor of success

+ A comprehensive and convenient one-stop service, providing more efficient energy products
and services combined with a credit facility in one location at the doorstep of the clients.

+ Customer-friendly energy loan products. SEWA offers flexible instalments particularly fit for
rural consumers and especially farmers.

+ SEWA Bank’s existing market infrastructure, including various marketing channels and events
as well as the role of banksaathis who can be optimized as marketing agents for energy
products.

+ Innovative marketing: through the energy needs analysis by a technician and the 15-day trial of
the energy product, clients are empowered to select the energy solution that is right for them.
Confidence among the customer is high.

+ The strengths of SELCO as the energy partner and the same vision of the two players.

+ Complete training of loan officers in energy products, loan characteristics, and loan
methodology. The training materials include SEWA Bank’s rationale for offering energy loans as
well as impacts to be achieved; specific, different procedures for energy lending; technical
knowledge of energy products; and technical capacity for pre-assessing client energy needs.

Limits

- Although the flexible mechanism adopted by SEWA Bank provides greater access to financing
for their target group, this loan methodology also creates challenges, particularly maintaining
sound portfolio quality and tracking repayments to avoid fraud or misappropriation

- Developing a new market requires intensive, extensive, and expensive market education to
promote and develop a new market. Without sufficient scale of market, it would be too costly for
SELCO to set up a sales and service network, but without widespread presence, SELCO will
find it difficult to optimize market development for its products and services.

SEWA's single energy partner SELCO is a pillar of the program. However, clients do not have the
choice to buy energy products from any other companies. This could become a drawback if SELCO
starts to enjoy its monopoly too much. With NUBL and SEEDS, clients have the right to choose the
company which serves them best.

Lesson learnt

m Donor or government support is not always crucial.
The SEWA Bank model for energy lending showcases the point that the absence of a
donor/government support program (such as the UNEP Solar Loan Program) does not necessarily stifle
the creation of a credit market for energy lending.

B Social mission as the top priority of the MFI
However, such a model can only work if the respective MFIs are strongly committed to investing their
resources beyond the microfinance component.

B Limited scale of the program
Furthermore, the scale of the program is restricted and the two organizations are already struggling for

funds. Nevertheless, in cases where energy lending is completely new to a country, the donor-type of
support (financial support and technical support) is more effective for maximizing resources and
offsetting risks during the program kick-off.
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[11.5.7. Tongwei program in China : Biogas

Case study 4: TWRDA and PlaNet Finance

Context

Most of Tongwei population lives in rural
areas and relies on agriculture for a living.
More than 30 000 people still lives in poverty
earning less than ¥ 625, 60 per month. A
government initiative to launch biogas in
Tongwei started in 2006 and so far 3340 units
have been installed in 30 different villages at
a cost of 1 500 000

Geographics and demographics
Statistics of Tongwei Province
Population : 464,400

Density :

GNI per capita : RMB 1,390 (EUR126)
Poverty rate :

Electrification rate : close to 100% Source: Google Maps
Rural electrification rate : close to 100%
Biogas program

The biogas program in Tongwei started implementation in 2006 after 2 years’ preparation. As of
October 16, the installed base was 3340, of which 3200 were installed with the Government
treasury funding program. The PAO helped to partially finance the remainder. Total investment in
the promotion program and installations to date is RMB 16,690,000, and the installations are
spread through 40 different villages. China’s annual inflation (currently officially 5.6 per annum) is
impacting what can be included in the package worth RMB 1,200, but the Treasury department is
showing signs of willingness to increase the subsidy amount, according to local government
representatives.

The biogas program is implemented by the Tongwei County Energy Office and is divided into two
parts: first, those elements that specialized manufacturers bring, and all the accessories that
need to be fitted to make the system work, and second, those materials that are needed to
actually build the biogas digester pits and reinforce the walls and floors of animal pens, etc.,
which are bought locally.

Households typically need to have a yard space of 20-25 square meters to implement the project,
and it is best if the biogas digester pit lies high above the water table, which is generally the case
in Tongwei because of the thick loess layer. The digester pit uses about 6 cubic meters of water
at the outset and needs to be periodically replenished. Once the system has been deemed to be
appropriately and safely constructed, it is guaranteed for the first six months: if any problems
arise during this period, service visits and replacement spare parts will not be charged.
Thereafter, the charge for a service visit will only be the cost of transport to the village and the
cost of small spare parts.

Households without biogas typically burn wheat chaff or other vegetal matter that could be sold in
the market for RMBO0.20 per kilo, or fed to their draft animals. In cases of extreme need, the
households are also known to dig up clods of grass and burn those, deeply damaging their
topsoil.

It is estimated that every household (of 5 people) is saving about RMB 55 on fertilizer per year,
and additionally improving the fertility of the soil and looking toward the “almost organic”
vegetable and crop market. We have taken soil samples from adjoining fields in the vicinity of
Tongwei — one that has not been dressed with the liquid/solid fertilizer derived from the biogas
installation, and one that started dressing the field this way six months ago. These results from
these laboratory tests will be recorded for the baseline study and eventual impact studies; we will
continue taking soil samples from the same area every six months.
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Microfinance sector

The development of China’s microfinance industry can be divided into different phases®.
The first phase is an experimental phase, which began in 1994 with no government funds. All
projects were developed with international grants and soft loans. In this phase, Chinese
practitioners mainly tested the Grameen Bank methodology, and operated through quasi-
official organizations or NGOs. Institutions like CASS and CICETE have been introducing
microfinance into China for pilot experiments with international assistance.

After 10 years of experiments and demonstrations, “NGO activities, local and national
governments began proactively promoting microfinance, supplying financial, human and
organizational resources in order to achieve the goal of poverty alleviation with microfinance
practice in line with international best practice standards. Urban microfinance experiments
targeted towards the unemployed also began in this period, although the scale of such
operations is still limited.

The last phase started in 2000 when formal, rural financial institutions became involved in
microfinance; the national government began to take interest in the regulatory environment. In
2005 the People's Bank started to establish pilot experiments for commercialized sustainable
microfinance organizations. The central regulator, CBRC, also promulgated regulatory rules
on such organizations and launched microfinance activities, quickly expanding them.

Various microfinance institutions are operating in China, but large scale and sustainable
microfinance institutions have not been created in China

Actors
Microfinance actor
TWRDA
Created in 1999, this MFI targets low income women living in rural areas. TWRDA works on
Grameen Bank group model. A coordinator coming form the community operates in each
village and is in charge or following each self help group.
Main product offered by the MFI is a 12 months group loan. PlaNet Finance’s diagnostic has
revealed needs for additional finance resources and specific trainings for the MFI's staff in
order to grow sustainably.
Anyway, the MFI organization is strong enough to handle the biogas project thanks to
additional support provided by PlaNet Finance.

Actors

TWRDA OUTREACH INDICATORS (2007)

Number of Active Borrowers 1485

Average Loan Balance per Borrower (EUR) 118 000

REN actor
Tongwei County Energy Office has 20 members and employs 112 technicians. Equipments
will be furnished by Dingxi WanJialLe, a Chinese factor located in Dingxi.

Concept
The biogas system proposed in Tongwei has the following benefits :

- Saving of ¥ 56,55 per month (around 5 ) through savings on fertilizers (this can
contribute to 13% of expenses)

- A better cooking fuel allowing to save 2 hours per day

- PlaNet Finance initial survey indicated that more than 90 % of the people want to install
biogas under a microcredit scheme.

Concept

" Sources : The Regulatory Environment for Microfinance in China 2006 DU XIAOSHAN RURAL DEVELOPMENT INSTITUTE,
Chinese academy of social sciences
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Responsibilities of actors
Alliance of three parties used between the actors
- Tongwei County Energy Office is in charge of implementing the biogas systems and to
maintain the systems
- Microfinance institution is in charge to finance the clients.
- PlaNet Finance gives technical assistance to the MFI and the revolving energy fund for
2 years

Financial product

Procedure Description

Number of village
project development

Average loan size RMB 1000-2000

Loan term 12 months

Subsidy per biogas 1200 RMB is offered by government
system

Annual interest rate Annual interest rate is 8%

If the loan is repaid in 8 months or less, the interest rate is 6% which is
considered as a preferential rate.
If the loan is repaid between 8 months to 12 months, the interest rate is 8%.
If the loan is repaid after 12 months, the interest rate is 14% which is considered
as a punitive rate.

Repayment schedule  Balloon repayment (one-time repayment of principal at end of loan)
Compulsory guarantee
Amount is 1000 RMB: 8 RMB should be deposited at TWRDA at each monthly
centre meeting
Amount is more than 1000 RMB: 15 RMB should be deposited at TWRDA at
each monthly centre meeting

Guarantee method Group loan, mutual guarantee among group members

Loan usage Biogas installation and/or three-in-one conversion (meaning the conversion of
the animal stall and human waste facilities to channel all organic waste matter to
the bio-digester pit, plus enclosure oriented to maximize sunshine hours in
winter.)

Sources PlaNet Finance march 2009

Promotion
MFI representatives are in place in the 8 project villages

Maintenance and after sales practices

Tongwei County Energy Office (TCEO) is in charge of maintenance systems. The
village MFI representatives inform the MFI if problem are detected and the TCEO sent
technical people if necessary.

Role of the donors
PlaNet Finance is an international NGO supporting the microfinance. The overall program
budget is 375 000 financed by the European Commission, AREVA and SUEZ.
PlaNet Finance China is supporting the program for 3 years. In order to achieve the objective
of 400 systems financed by TWRDA, PlaNet Finance will help it to develop the product,
transfer the capacities to monitor it and train its credit officers.

3 main activities of the program are :

- Creating and implementing specific microfinance products

- Creation of a revolving energy fund dedicated to the financing of these credits. This

revolving fund is funded by a private donor (Suez)

Awareness campaigns and road shows among the 460,000 population living in the poor rural
communities of the county

Role of government
PlaNet Finance works with the China Rural Technology Development Centre (CRTDC) from
Ministry of Sciences & Technologies (MOST).
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Achievements
Numbers
As of October 16, the installed base was 3340, of which 3200 were installed with
the Government treasury funding program.
235 clients received loans between May 08 and Dec 08 using the energy micro fund.
The average loan is 2000 RMB (217 Euros) and 467 000 RMB total have been
disbursed (97% of the energy loans).

Factor of success
- Strong relationship between the actors and the main stakeholders
- Energy revolving loan which allow to maintain low interest rate
- Incentive scheme which subsidy to the biogas system. The Chinese government has
created a favourable framework funded by national treasury bonds which goes under the
name of “Treasury Bond Biogas System Construction Project for Rural areas.”

Achievements

Limits
- The small size of microfinance institution limits the possibility of expanding the program.

Lesson learnt
B Limited scale of the program
The scale of the program is restricted and the MFI is already struggling for funds. An extension program

will need more players in microfinance

B Technical support from government is crucial.
The relationship between the actors guarantee the sustainability of program
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