
Through the implementation of the projects dis-
cussed in this report, ifc has learned a great deal
about the solar pv market in developing countries,
the type of financing required to support solar pv
market growth in those countries, and what it takes
to develop a successful solar pv company. Perhaps
one of the most significant lessons that ifc has
learned is that the solar pv market is far more com-
plex than first envisioned.

This complexity is rooted in the fact that, despite
the apparent social and environmental benefits, so-
lar pv remains una∑ordable to the majority of the
unelectrified population in most developing coun-
tries. The mere fact that it is more economically
a∑ordable for a government to provide electricity
through solar pv than through grid expansion does
not, in itself, make solar pv financially a∑ordable to
the end user. It is important to explore the di∑erent
segments of a potential market, develop products
that are suitable for di∑erent consumers, and re-
spond to a range of needs and income levels, as well
as identify opportunities where solar pv is the least-
cost alternative.

lessons about the solar pv market
in general

While solar pv technology is a well-established tech-
nology, and technical advances have been significant
during the last several decades, the emergence of a
consumer market for solar pv is relatively recent in
most developing countries. When ifc first became
involved in the solar pv market, there was a great
deal of excitement regarding the potential for
growth in the market. As ifc quickly came to real-
ize, however, these projections were overly opti-

mistic and not supported by changes in market fun-
damentals. A∑ordability remains a key issue today;
government support is still needed, but often lack-
ing; and, overall, unsubsidized solar pv programs are
di≈cult to implement, particularly in light of the
degree of subsidization and political support for al-
ternatives, such as grid extensions.

Expectations Were Overly Optimistic

It has now become apparent that early solar pv pro-
grams, designed by ifc and others, su∑ered from
overly optimistic outlooks on the solar pv market’s
growth opportunities. With 400 million
unelectrified households, the potential market
seemed vast, but it rapidly became apparent that the
actual potential demand did not equal the entire
unelectrified population. While extensive market
studies were carried out prior to the implementa-
tion of any of ifc’s solar pv programs, these studies
focused more on identifying businesses than on
evaluating end-user demand. Furthermore, upon
implementation, it became apparent that many of
the opportunities that had been identified by the
market studies during the planning stage were not
appropriate. In the case of sdc, for example, not
one of the over 100 opportunities identified in the
feasibility study received sdc support. The initial
market assessment had overestimated the maturity
of the market; it simply was not yet ripe for the type
of equity investment sdc was seeking to provide.

Solar PV Is Not the Only Answer to Rural 

Electrification

Most of ifc’s financing programs had a dedicated
focus on solar pv, an optimistic and too restrictive
“tunnel-vision” reflection of the general belief that
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solar pv was the best solution in areas not connected
to the electrical grid. Small-scale solar pv systems do
not o∑er the constant supply of electricity that most
people want, and without focused financing pro-
grams, it continues to be una∑ordable to the vast
majority of the unelectrified population. In the ab-
sence of a grid connection market, consumers have
continued to find other, more a∑ordable ways
(diesel generators, disposable batteries, kerosene
lamps) to meet their electricity needs.

The Hard-to-Define and Very Segmented 

Solar PV Market

The market for solar pv in developing countries was
initially defined to be the total number of unelec-
trified households, some 1.6 billion people. In real-
ity, the market for solar pv is much smaller and
significantly more complex to define; smaller largely
due to the issues of financial a∑ordability and per-
ceived value, and complex in the need to recognize
the di∑erent market segments, which are rooted in
income level, lifestyle, and numerous regional and
geographic di∑erences.

Financial Affordability and Perceived Value

The biggest barrier to widespread adoption of solar
pv technologies is a∑ordability. At the time each of
the ifc initiatives was structured, it was widely be-
lieved that the price for solar pv modules would
continue to decrease significantly as mass produc-

tion scaled up, thus making solar pv electricity more
competitive. However, as indicated previously, the
anticipated decrease in solar pv prices did not mate-
rialize; the price actually increased in 2004/2005.

The issue of a∑ordability has been a key driver of
the business models employed by solar pv compa-
nies. In order to keep the upfront cost of shs a∑ord-
able, companies have generally followed one of two
approaches: they have provided shs on a fee-for-ser-
vice, or rental model, charging a monthly fee for the
service provided, or they have arranged for financ-
ing to allow the consumer to pay the balance of the
shs in monthly installments (lease/hire purchase
model). Many businesses also engage in cash sales.
Through Soluz Honduras, experience has shown
that the fee-for-service, or rental, model has ulti-
mately proved unsustainable, since unexpected grid
expansion tends to jeopardize the customer base be-
fore the high upfront costs of acquiring and in-
stalling the solar pv systems can be recovered by the
solar utility.

The continued high price of solar pv modules is
further o∑set by the issue of perceived value. Expe-
rience by ifc and others has shown that a∑ordability
is not exclusively linked to price or the availability
of financing. A∑ordability is also linked to the per-
ceived value and opportunity cost of solar pv pur-
chase. In many rural settings, the purchase of a solar
pv system represents a very significant expense; in
Vietnam, for example, the systems provided by
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SOLAR PV PLANT CONSTRUCTION IN THE CZECH REPUBLIC

The IFC/GEF CEEF program* has issued a $1.08 million project guarantee for a 1.2MW solar power plant, the

largest solar PV power plant installed to date in Central and Eastern Europe. The solar PV power plant 

became operational on January 29, 2007. This installation, in Busanovice, southern Bohemia (Czech Re-

public), will decrease the country’s CO2 emissions by 743 tonnes annually, and will produce 620MWh/year.

Electricity from solar PV, as well as other renewable sources, has the support of Czech national renew-

able energy legislation, which guarantees feed-in electricity tariffs for 15 years from project commission-

ing and off-take obligation for the grid operator. For solar PV power, the feed-in tariff is 13.62 Czech crowns/

kWh ($0.62/kWh).

The plant has already been connected to the distribution network and started commercial operation on

February 1, 2007. The 2,660 silicon-based solar PV modules, which are spread across 6,170 m2, can ensure

electricity supply for 172 households. The maximum planned capacity of the power plant is 693 kW. A 

solar PV panel with an area of 1 m2 produces as much electricity in a year as 250 kg of coal and saves a

total of 750 tonnes annually of CO2 that would otherwise be discharged into the atmosphere by the oper-

ation of a coal-fired power station. By the end of 2007, the plant capacity will be ramped up to 1.2 MW.

* IFC/GEF-CEEF, the Commercializing Energy Efficiency Finance Facility, operates in Eastern Europe with both GEF and IFC financing. The fa-
cility provides a partial guarantee for loans made by local financial intermediaries for EE/RE projects, as well as technical assistance.

LESSON LEARNED:  GOVERNMENT SUPPORT CAN MAKE A DIFFERENCE
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Selco Vietnam were sold for roughly a year’s in-
come. As a result, the decision to buy even a small
solar pv system often meant sacrificing a larger item.
There is a trade-o∑, however: with their limited
electricity supply capacity, solar pv systems often do
not come out on top, when compared to possible al-
ternative purchases.

Economies of Scale

Solar pv technology is well suited to rural, highly
dispersed, sparsely populated areas, but it is pre-
cisely in these areas that solar pv programs are most
di≈cult to implement. A certain scale is required in
order to become profitable, but if the company sees
a need to reach too far out of the central commu-
nity to increase the scale, it can become too expen-
sive to service the consumers, and the economies of
scale are then lost. Solar pv companies are more
likely to experience success when able to operate in
markets with critical masses of potential consumers
that were geographically concentrated. It is only
when operating in a relatively dense market that

companies are able to take advantage of economies
of scale. Part of Grameen Shakti’s success, for exam-
ple, is attributed to its servicing densely populated
areas; economies of scale were not an issue. While
there are examples of solar pv businesses that have
operated successfully in more sparsely populated ar-
eas, it is certainly a more di≈cult venture.

Government Support and Enabling Environment

A supportive legal environment is essential and
should include as many of the following elements as
possible: no import duties or tari∑s on shs compo-
nents; incentives for solar pv energy or absence of
competing subsidized electricity; publicly disclosed
long-term government electrification plans; and a
legal basis for enforcing loan collection. For exam-
ple, the sme Program’s investment in Soluz Hon-
duras had significant issues surrounding unexpected
grid expansion, forcing Soluz Honduras to remove
newly installed systems at a considerable loss. In
contrast, pvmti’s investment with Sunlight Power
Maroc benefited from an agreement with the 
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national utility to provide shs under a subsidized
fee-for-service scheme within an exclusive geo-
graphic concession.

Subsidies

Unsubsidized solar pv programs have proved 
particularly di≈cult to implement. Rural electrifica-
tion is heavily subsidized throughout the developing
world, as are solar pv and other RE technologies in
developed countries, such as Germany, Japan, and
the United States. All programs examined in this re-
port received some form of subsidization, be it in
the form of financing, using gef funds provided
through ifc at terms unavailable in the market, or
through local government, as in the case of Sunlight
Power Maroc, which has benefited from an extensive
government program, subsidizing fee-for-service so-
lar pv systems. The cepalco project received a grant
equivalent to 70 percent of the overall construction
cost of the plant. While the plant makes a strong
technological case for the reliability of utility-scale
solar pv power plants, from a financial standpoint
the plant would not have been feasible without
some form of subsidy. It is widely acknowledged
that given most current market conditions, some
form of subsidy is necessary to maintain solar pv
businesses in the developing world.19 ifc has found
that there is a particular need for continued techni-
cal assistance funding as part of its financing pro-
grams. The question that remains to be answered,
however, is whether technical assistance grants will
provide enough of a subsidy, or if more substantial
subsidies are needed and, if so, in what form?

lessons about ifc’s financing 
programs

With gef funding, ifc has been able to implement
a number of di∑erent solar pv financing programs.
Despite the enthusiasm, with which the inception
of the di∑erent financing programs was based, ifc
learned very early in the implementation of its solar
pv programs that the market reality was not what
had been envisioned. There was need for greater
flexibility and patience. Despite the risk-sharing
tools o∑ered by ifc, in large part through gef sup-
port, financial institutions (fis) continued to per-
ceive solar pv to be risky, due to their inexperience
with the technology, the nature of smes, and the
economics of the solar pv market. In the end, it was
found that many of ifc’s financing programs re-
quired tailoring to the specific needs of individual

countries and, therefore, the experience o∑ered
limited replicability at a general level. Most
profitable opportunities in the solar pv market also
lay further upstream in the value chain.

Need for Flexibility in Program Design

The solar pv market is very much a developing mar-
ket and, as such, it requires substantial flexibility in
project design, as shown by the following examples.
ifc’s experience in solar pv has demonstrated the
need to adapt initial project designs to a number of
areas: from the length of repayment schedules to 
interest rates to the business plan and, particularly,
with respect to the financial instrument used.

restructuring. In the face of continued di≈cul-
ties in placing funds, particularly in Kenya, pvmti’s
approach to the market was restructured. The re-
structuring, allowing for more technical assistance
funding and longer repayment periods to be pro-
vided to Kenyan clients, had a significant e∑ect on
pvmti’s ability to place funds. The di∑erent experi-
ences of sdf and sdc also highlight the importance
of being open to revising the original program de-
sign. sdf, with its more flexible funding options
(providing working capital loans with minimal se-
curity, guarantees, and grants), was able to success-
fully meet its financing targets, while sdc, with its
focus on larger projects, greater return expectations,
and exclusive focus on equity investments, had a
great deal of di≈culty placing its available funds.
Had sdc been designed di∑erently from the outset,
or if it had been able to reach consensus amongst its
shareholders concerning its attempted restructuring,
it is possible that the overall experience of sdg
would have been much more positive.

volatile market conditions. Lower income
rural populations are particularly susceptible to the
macroeconomic situation of their country (eco-
nomic shocks, currency changes, changes in the
price of crops), as well as natural disasters. They are
also subject to cash flow issues, as monthly incomes
fluctuate according to seasonal harvests and spo-
radic income-generation activity. These issues had a
strong e∑ect on the ability to make payments both
at the consumer and project level, and ifc programs
had to introduce some flexibility into the repayment
plans to accommodate these issues. Grameen Shakti
saw a full 90 percent of its operating area flooded in
1998, when the worst flood in over a century hit
Bangladesh. People were focused on the essentials
(food and shelter) and, as a result, sales were non-
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19 Solar pv businesses are able to
operate sustainably without subsi-
dies when they are the lowest cost
source of power for a market
segment.
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existent and the default rate on collections was ex-
tremely high. The sme Program loan to Grameen
Shakti had been structured with a two-year grace
period, with payments to be made on an annual ba-
sis and, as a result, Grameen Shakti did not have is-
sues in servicing the sme Program loan, even though
collections from Grameen Shakti’s clients had to be
delayed as a result of the flood. Selco Honduras also
su∑ered a major setback following the devastation
brought by Hurricane Mitch in 1998.

simplified transaction process. In many
instances, ifc’s lengthy and cumbersome deal ap-
proval process proved too stringent for small solar
pv companies. The sme Program, which had been
specifically designed for small and medium compa-
nies, adopted a less burdensome deal approval
process that was more in line with the characteris-
tics of solar pv companies. Lacking an extensive fo-
cus on smes, both sdc and pvmti had cumbersome

documentation processes, resulting in deals being
canceled due to the fact that the time from approval
to disbursement was too long, as well as high opera-
tional costs in relation to portfolio size.

Need for Flexibility in Investment Offerings

In addition to flexibility in program design, flexibil-
ity in investment o∑erings is necessary. Investment
o∑ering needs vary significantly, based on market
segment, specific country, or regional needs. Many
of ifc’s programs o∑ered one particular type of
financing—sdc provided private equity, and the
sme Program provided concessional loans through
intermediaries—and, as a result, it was found
di≈cult to place their funds. sdc was eventually dis-
banded due to its inability to disburse funds, as the
market was generally not ready for private equity in-
vestments. The sme Program, with its concessional
loan o∑erings, proved more flexible, and placed the

majority of its solar pv-related funds directly, with-
out the help of intermediaries.

Private Equity Is Not the Answer

ifc attempted to attract private equity to the solar
pv market through sdc. It found, however, that pri-
vate equity funds, as a financial instrument, are not
well-adapted to the needs of the solar pv market in
the developing world20 and the demanding require-
ments of a private equity fund. The private equity
model is premised on the concept of high risk/high
return. The solar pv market in the developing world
has certainly proved itself to be high risk; however,
financial returns have generally been disappointing.
In addition to poor returns, sdc found it di≈cult to
make equity investments, due to the small deal
sizes, limited management skills, lack of financial
accounting standards, inadequate exit strategies, and
the time-consuming and costly administrative mon-
itoring required for equity investments.

Yet, solar pv companies are in need of capital.
Launching a successful shs distribution company
requires a significant upfront investment in order to
purchase equipment, establish distribution chan-
nels, and raise consumer awareness. ifc experience
has shown that it generally takes several years to re-
coup this investment. Renewable energy and energy
e≈ciency projects often attract similar types of in-
vestors; however, it is important to keep in mind
that the payback periods for renewable energy pro-
jects, in particular solar pv projects, are much longer
than those for energy e≈ciency projects. To com-
pare, energy e≈ciency projects often have payback
periods of less than two years, while renewable en-
ergy projects are almost always over three years. In
the case of solar pv projects, payback periods can be
in excess of 10 years. Patient capital and long-term
loan commitments with modest financial return ex-
pectations are what is needed. For small rural busi-
nesses, simple loan instruments with modest secu-
rity provisions are most appropriate.

Financial Institutions Still Find Solar PV to Be 

Too Risky

ifc underestimated the conservativeness of local
financial institutions as far as providing financing to
smaller solar pv companies. ifc believes that in or-
der to leverage local financial resources, it should
not only raise awareness and provide technical assis-
tance, but also engage the local financial institutions
more directly by devising risk-sharing products that
can be deployed to finance renewable energy pro-

20 selling solar: part 1

Grameen Bank was established by Professor Muhammad Yunus in 1971 as a re-

search project.  By December 31, 1995, the bank had equity of $100 million.  Not

regulated by the Bangladesh Superintendent of Banking or any similar regula-

tory body, Grameen Bank is notionally owned by its 2 million members, each

of whom owns one share.  The majority of the bank’s clients are poor and land-

less and live in rural areas, with 94 percent being  women.  The members elect

9 of the 13 members of the Board of Directors.

In 2006, Muhammad Yunus and Grameen Bank were awarded the Nobel

Peace Prize for their work on economic and social development among the poor.  

GRAMEEN BANK

20 This experience is somewhat
unique to the developing world.
Many private equity and venture
capital companies are involved in
solar pv manufacturing projects
looking to sell solar pv in devel-
oped countries, where bigger
systems are being sold, prices are
higher, distribution problems less
daunting, and needed economies
of scale are easier to come by.
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jects. Unfortunately, solar pv proved to be too risky
for most fis. Solar pv is deemed risky for two rea-
sons: (1) most solar pv companies are smes, and fis
have generally been wary of financing smes, and (2)
the economics of the solar pv market means that
there are high risks and uncertain returns. Grameen
Bank’s support of Grameen Shakti (see Grameen
Shakti case study, page 32) was a notable exception
to the reluctance of fis to support solar pv projects
and provides a successful example of how financial
intermediaries can support the solar pv market.
However, this is more representative of the unique-
ness of Grameen Bank (see box, page 20) than it is
indicative of the possible interest of most local fis to
engage in solar pv.

The sme Program, in particular, sought to work
through financial intermediaries. However, while the
program was able to work through intermediaries
for a number of the projects implemented through
it, when it came to solar pv investments, this proved
to be a significant challenge. In Vietnam, for exam-
ple, the sme Program had initially hoped to provide
financing to the Vietnam Women’s Union (vwu),
which had taken on the sales and collections role for
Selco Vietnam. However, the vwu viewed the risks
of providing end-user financing as too high, and was
unwilling to take on the responsibility for the
financing. In the end, the sme Program provided the
loan directly to Selco Vietnam. In fact, E+Co and
Environmental Enterprises Assistance Fund (eeaf),
both nonprofit nongovernmental organizations
(ngos) and financing institutions with environmen-
tal missions, were the only intermediaries supported
by the sme Program that agreed to commit conces-
sional loan financing to solar pv projects.

Need for a Broader Technological Focus

In the ifc experience, investment facilities that were
exclusively focused on solar pv (sdc and pvmti) had
more di≈culty placing funds than the programs
that had the flexibility to also invest in other sectors
and technologies (sme Program). Furthermore,
those types of programs were able to o∑set some of
the risks associated with solar pv.

Need for a Broader Operational Focus

It is important to note that sdf, with its exclusive
focus on solar pv, was largely successful. However,
this success can be linked to its pre-agreed scope of
operation; unlike other projects, sdf was a nonprofit
entity that provided a range of business develop-
ment assistance and seed financing to establish new

solar pv ventures and support existing early-stage
businesses. The type of flexible support sdf pro-
vided was greatly needed and in high demand in the
solar pv market and, as a result, sdf was largely able
to meet its goals. By contrast, both sdc and pvmti
were faced with having to undergo major restructur-
ing, since their narrow initial investment terms were
out of touch with the market reality. sdc was even-
tually disbanded when management was unable to
identify a large enough number of investments to
provide the type of returns investors sought. pvmti
was restructured to allow for longer repayment peri-
ods and increased funding for technical assistance.
pvmti also relied only on gef funding, while sdc
had private capital, which was more demanding.

Limited Replicability

The experience of pvmti, in particular, demon-
strates how the same model can lead to di∑erent re-
sults in di∑erent countries because of specific coun-
try conditions. pvmti operates in India, Kenya, and
Morocco, three countries selected for their support-
ive policy environments and the presence of a 
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THE PORTFOLIO APPROACH TO DISTRIBUTED GENERATION OPPORTUNITY (PADGO) PROJECT

The ultimate goal of the PADGO project is to reduce CO2 emissions by displac-

ing central fossil-fuel-based generation in favor of a portfolio of renewable and

clean fossil-based distributed energy (DE) generation technologies with waste

heat recovery (also known as combined heat and power).  In order to achieve

this goal, the project has been divided into two phases.

Phase 1 of the project will focus on Sri Lanka, and will have three specific

goals.  First, it will develop a performance framework that would enable risk

sharing between IFC and the local banks on their existing portfolio of mini-hy-

dro investments.  Second, PADGO will focus on introducing new technologies

to the DE mix by promoting complementary DE technologies (for example, rec-

iprocating engines, biomass, PV, wind).  IFC will work with established private

sector players to do one or more pilot projects with a technology that has not

been extensively implemented in Sri Lanka. Third, it will identify the key prob-

lems that the electricity grid may face with large-scale DE generation, and will

develop key guidelines on how DE generation can be assimilated into an inte-

grated resource planning effort at Ceylon Electricity Board. 

During Phase 2, IFC will incorporate into the risk-sharing framework the

lessons learned from the introduction of the new technology-based pilot pro-

ject initiated in Phase 1. The framework will thus be made more robust and ap-

plicable to a larger set of technologies. The financing process will move closer

to an asset-backed securities approach, as larger volumes of transactions are

targeted. Significant progress is also expected during Phase 2 on the integra-

tion of DE technologies into a mini-grid structure that allows for dispatch ca-

pability and value for capacity. 

LESSON LEARNED:  THE NEED FOR A MIX OF  TECHNOLOGIES 
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vibrant emerging solar pv market. pvmti experi-
enced considerably more success in India, where the
market for solar pv was widely established and en-
joyed considerable government support, and there
were a large number of established solar pv compa-
nies and relatively widespread knowledge about so-
lar pv technology. In Kenya, pvmti found that there
was considerably more need for technical assistance
funding. A large number of solar pv systems had
been sold in Kenya on a pure cash basis by very
small local companies, but there were no perfor-
mance standards, and the quality of many systems
had been called into question, undermining the ini-
tial progress that had been made in the market. In
Morocco, a stepped-up fee-for-service program,
subsidized by the government, reduced the need for
consumer financing, while increased availability of
black market solar pv modules put increased pres-
sure on module prices.

There Are Profitable Opportunities in the 

Solar PV Market, But They Lie Further Upstream 

in the Value Chain

An important finding that emerged from ifc’s solar
pv experience is that there are more viable opportu-
nities further upstream (module manufacturing) in
the value chain than downstream (shs distributors).
ifc’s investments lay primarily further downstream
in the value chain. One reason for this is that manu-
facturing companies are often able to obtain local
commercial financing more readily, because it is
backed with assets, unlike the cash-flow-backed
financing provided to shs distributors, and ifc aims
to provide financing only when it is not available
through local sources. A second reason is that the
vast majority of manufacturing activity in the solar
pv industry is focused on export to subsidized west-

ern markets (primarily Europe), and it was not ap-
propriate for ifc to use gef funds when it could not
ensure that they would be used to support renew-
able energy in the developing country.

Need for Technical Assistance Funds

Technical assistance grants are still needed in order
to help move the solar pv market forward. In order
for commercial solar pv enterprises to be successful,
technicians need to be trained, industry standards
need to be developed, and local governments need
to be lobbied for support. pvmti found that ta was
particularly needed in Kenya. In the 2004 restruc-
turing, the initiative approved additional ta grant
funding to support the training of solar pv techni-
cians, create quality awareness in the market, sup-
port the Kenya Renewable Energy Association
(krea), and establish a quality assurance program
for shs in the Kenyan market.

Shareholder Diversity

The more diverse a shareholder group is, the more
di≈cult it is to manage expectations. The immatu-
rity of the solar pv market means that financing
programs have to be flexible in order to respond to
the changing market realities. With a diverse share-
holder group, this flexibility often does not exist.
Both pvmti and sdc found very early on in the im-
plementation stage that original targets should be
restructured and reevaluated. pvmti, with its simple
shareholder base, was able to complete these
changes; however, sdc, with its very diverse share-
holder base, found it impossible to reach consensus
on changes, which forced its dissolution, rather
than allowing for more flexible restructuring. The
shareholder diversity that had been much applauded
during the initial structuring of sdc proved, in the
end, to be one of sdc’s greatest constraints.

lessons about what makes a 
successful solar pv company

While there are some notable successes among
some of the solar pv companies ifc provided
financing for, the majority of them did not live up
to their original expectations. Although ifc has not
been able to identify a fully viable sustainable busi-
ness model for solar pv distribution companies in
developing countries to replicate, its decade-long
experience working in the solar pv market has high-
lighted a number of key areas that companies
should focus on and resources that need to be in
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MOSER BAER IN INDIA 

Moser Baer India Ltd. (MBIL) is the third-largest manufacturer of recordable op-

tical storage media products (CDs and DVDs) in the world. MBIL is also an ex-

isting IFC client. Currently, MBIL is undertaking a two-year diversification pro-

gram that involves setting up an export-oriented solar PV cell and module

manufacturing facility with an installed annual production capacity of 80MW in

Greater Noida, India.

IFC has recently approved a $22.5 million long-term loan to the company to

support this $92 million project. This project, which has the potential to avoid

80,000 tonnes of CO2 emissions annually, will also lead to the creation of about

600 additional jobs.

LESSON LEARNED:  MOVING UP THE VALUE CHAIN 
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place in order to help ensure the successful opera-
tion of such businesses.

Product Offering and Market Segmentation

In order to ensure that they are providing the right
products, solar pv companies should acknowledge
the di∑erent market segments that exist. Low-in-
come consumers are often looking for a solar pv sys-
tem that will support a single light source, while
higher income consumers might well be grid-con-
nected and be looking to purchase larger solar pv
systems that recharge back-up batteries to help en-
sure an uninterrupted power supply in the event of
power outages. The needs of each of these di∑erent
customers vary greatly, and solar pv companies
should adjust both their product o∑ering and their
marketing strategies in order to satisfy di∑erent con-
sumer market segments.

In addition to income level, consumption priori-
ties and lifestyle have proven to be key segmenta-
tion issues. These issues also vary from country to
country. In Vietnam, for example, having a televi-
sion was seen as more important than having a
light; therefore, people were more interested in
larger solar pv systems. Additionally, there was no
debt or consumer credit culture in Vietnam; i.e.,
there was little market for smaller systems, and con-
sumers tended to be from higher income groups,
who could a∑ord to purchase systems outright (so-
called “early adopters”).

Provision of Consumer Financing

Consumer financing has often been seen as the key
element to developing the solar pv market. Without
financing, the large initial price tag of acquiring a
solar pv system is simply una∑ordable to the vast
majority of the population without electricity. ifc’s
experience has shown that investors and banks do
not like to finance solar pv purchases, as they per-
ceive them to be too risky. Also identified was that
solar pv companies are generally more skilled at the
manufacturing and commercial distribution of solar
pv, and are not concerned with the risks associated
with provision of consumer financing. Successful
solar pv companies are those that have a way of en-
gaging skilled providers of consumer financing, thus
allowing them to remain focused on their core solar
pv business. Grameen Shakti, an shs provider in
Bangladesh that received financing from the sme
Program, was well positioned to provide consumer
financing because of its parent company, the well-
established and respected Grameen Bank. This rela-
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LIGHTING THE BOTTOM OF THE PYRAMID

The Lighting the Bottom of the Pyramid program will leverage IFC’s global net-

work, industry expertise, and regional experience, as well as donor funds to cat-

alyze local and international lighting-related companies to offer the unelectri-

fied population in Kenya and Ghana greater access to modern and affordable

off-grid lighting products and displace fuel-based lighting products (kerosene

lamps, candles).

Current consumption of fuel-based lighting represents a large global mar-

ket, mostly served by oil and gas companies, but largely untapped by lighting

companies. Independent estimates indicate that worldwide spending on fuel-

based lighting in developing countries is $38 billion per year. In Kenya and

Ghana alone, IFC estimates the total spending on fuel-based, off-grid lighting

to be $1.4 billion per year. Hence, IFC believes there is an opportunity to attract

lighting companies to enter and compete in the fuel-based, off-grid lighting

market with modern and affordable off-grid lighting products, harnessing the

private sector profit-seeking motivation to increase access to modern lighting

services and reduce poverty. 

In order to seize this opportunity, IFC will facilitate the entry of local and for-

eign lighting companies to this market by helping firms (i) understand the mar-

ket, including consumer behavior and preferences concerning lighting, accept-

able pricing points, and distribution channels, and (ii) understand and mitigate

the perceived risks of entering into a new market in a region that, for most pri-

vate companies, is very challenging. The entry of several modern lighting com-

panies in this market and their competition for market share will bring unelec-

trified citizens in Kenya and Ghana a variety of modern off-grid lighting

products that will be better and more affordable than fuel-based lighting. Their

lower power requirements will also enable more cost-effective use of solar PV

as a power source (e.g., solar PV lanterns). 

As of January 2007, 135 private companies and 63 stakeholders from 35

countries had expressed interest in participating in this initiative. The project

target end-results for Kenya and Ghana are (1) to provide greater access to off-

grid lighting products that are more modern and affordable than fuel-based

lighting; (2) to reach 316,000 (low-end scenario) to 1,500,000 (high-end scenario)

end users with modern, off-grid lighting products by 2015; and (3) to reduce

CO2 emissions from fuel-based lighting from 782,000 tonnes (low-end scenario)

to 3,909,000 tonnes (high-end scenario) by 2015.

For more information, please visit www.ifc.org/led.

LESSON LEARNED:  AFFORDABLE PRODUCT OFFERING TAILORED TO TARGET MARKET SEGMENT  

tionship was a major contributing factor to the suc-
cess of Grameen Shakti.

Management and Staffing

A consistent theme that emerged from ifc’s solar pv
experience is that the entrepreneur is absolutely crit-
ical to the success of the project. Given that solar pv
players tend to be small and operate in complex
markets, it is documented that hands-on managers
who possess strong management skills are crucial.

125712_IFCtx  8/8/07  11:09 AM  Page 23



Managers should be flexible in order to respond
quickly to changing market realities. Establishing a
local presence through appropriately trained local
sta∑ is mandatory for any company looking to be a
player in the solar pv market. As the solar pv market
in each country di∑ers, the social and cultural
knowledge of local sta∑ is essential to the develop-
ment of a solid understanding of consumer needs.

As mentioned above, Grameen Shakti benefited
significantly from its relationships with Grameen
Bank, as the bank’s presence in approximately
36,000 villages provided significant local knowledge
that it was able to share with Grameen Shakti. Fur-
thermore, Grameen Bank’s general manager dedi-
cated 20 percent of his time to the direction of
Grameen Shakti.

The experience of cepalco in the Philippines
highlights the need for a strong and experienced
management team and sta∑ who understand the lo-
cal environment. Although it was only a small, 1 mw
re project, local sta∑ had to obtain over 50 permit
approvals before construction on the cepalco solar
pv plant could begin, a feat that would likely have
been impossible without adequately knowledgeable
local sta∑. Furthermore, the permitting process de-
layed construction and, as a result, strong manage-
ment was required for the project to be completed
on schedule.

Local Partnerships and Government Relations

The importance of strong government relations,
particularly in terms of understanding planned grid
expansions, cannot be overstated. The Soluz Hon-
duras experience showed the significance for strong
government relations to be backed by legally bind-
ing concession agreements. Soluz was operating in
Honduras without any formal government conces-
sions and, as a result, found itself unprepared for
competition from unexpected grid expansions.
Grid expansions are a political tool in many devel-
oping countries, and are often unpredictable in
terms of funding and timing. Operating without
some sort of binding legal agreement from the gov-
ernment puts companies at increased risk of cus-
tomer loss.

In addition to supportive government relations
and, in some instances, due to inadequate govern-
ment relations, the development of local partner-
ships is pivotal to the success of a solar pv company.
When Grameen Shakti first began operations in
Bangladesh, for example, local government support
was lacking, and the company sought to partner

with local educational institutions to ensure that it
remained on the cutting edge of technology. When
Selco entered the Vietnamese market, it formed a
partnership with the Vietnam Women’s Union
(vwu) to support the financing of sales of shs in
rural communities. The vwu had representatives in
every village in the country, and while the partner-
ship was eventually dissolved, it was of great benefit
to Selco Vietnam, as they began to gain a foothold
in the country.

Sales versus Rental

There are two primary models currently being em-
ployed in the solar pv market: sales (on a hire-pur-
chase basis) and fee-for-service rentals. According
to ifc’s experience, the sales model is much more
sustainable, especially given current market condi-
tions. Soluz Honduras began operations as a fee-
for-service company, supplying shs to consumers
on a rental basis. It became apparent after several
years of implementation, however, that the rental
model was not financially sustainable. While a
rental model made it easier for the end user to ac-
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quire the systems, the equipment cost accumulated
with the company and, as a result, it was not finan-
cially sustainable for an sme start-up. The initial
large outlays for capital equipment could not be
o∑set by small monthly rental fees. Soluz Honduras
eventually adopted a sales model.

Marketing

Even when a company has matched the right prod-
ucts to the right market segment, a strong market-
ing e∑ort is crucial. There is still substantial misin-
formation and lack of understanding as to what
services a solar pv system can reliably provide and at
what cost. Furthermore, the presence of poor qual-
ity systems in some markets has resulted in solar pv
being perceived as unreliable and even undesirable.
Solid marketing strategies that include demonstra-
tion projects should be in place in order to educate
the general population. Grameen Shakti initially
provided shs free of charge to key people in a vil-
lage, promoting a type of demand associated with
“keeping up with the neighbors”. Selco Vietnam en-
gaged the vwu to help sell their systems, as the vwu

had presence and influence in just about every vil-
lage in the country. These unique marketing strate-
gies contributed significantly to overall sales.

Entrepreneurial Spirit

In some countries, notably India and Bangladesh,
there was a considerable entrepreneurial spirit to
be found among end users. This entrepreneurial
spirit appeared to have some influence on the suc-
cess of the solar pv company itself. In Bangladesh,
one end user used solar pv panels to charge cellular
phones, which he then rented out to people in his
village. His business was so successful that he was
able to purchase a larger solar pv system while also
providing a better education opportunity for his
children. Where this type of entrepreneurial spirit
existed, there was greater demand for solar pv
systems, and consumers had a greater ability to
make their payments. It also demonstrated how
the provision of solar pv can lead to increased 
income-generating activities.
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