PROMOTING ENTREPRENEURSHIPIN
RENEWABLE ENERGY —

SHARING THE LESSONSLEARNT

Prepared for

YESCAMPAIGN

BY

I'T POWER INDIA

ﬁﬁ Power

India




PROMOTING ENTREPRENEURSHIP IN RENEWABLE ENERGY

ACKNOWLEDGEMENTS

We would like to appreciate and thank the following organisations for their support and
co-operation in preparing this report:

.0

The World Bank
Global Environment Facility

)

X3

¢

J
’0

-,

Education Development Centre

’0

Y outh Employment Summit

-,

O
|:| P Page 2
LChamia



PROMOTING ENTREPRENEURSHIP IN RENEWABLE ENERGY

TABLE OF CONTENTS
1. Energy — Situational ANAIYSIS ..ot 4
1.1. WOTIA ENEIQY SCENEIIO ...ccueuiacireiieetseeseiseeseiseseese s bbb bbb bbb 4
12 ENErgY CONSUMPLION. ..ottt cevsestessessessesssessssssees stesssssesssesessssesessssesas sesssssesssssssssssssesassssess ssessnsaes 5
13. Energy CrisiS @nd SOIULIONS..........cuiueuriirtirieis seeisiesesessisess et sese s sebsessess s sese s sess s essssessesesssssssssenssssnens

14. Energy Use and Impact on Environment
15. The Role of Renewablesin Off -grid Areas

2. Renewable ENergy ENLErPriSES. . ...ttt 10
2.1 Renewable Energy: Definition @nd SOUICES ...t seses s sesssssssssssssesses
2.2. Advantages and Benefits of Renewable Energy ...

23. The Benefits of Renewable ENergy ENLErPriSeS ...t ssessssessssessssesesnesns

24, Resources for Implementation of Renewable Energy TeChnolOgies.........c.cccvrireereenens coneeeeeeneineeneeens 14
25. Role of Policy MaKers and PriVate SECLOT .........cveureeirieirieireeineieeseies st ssesessessssesessssesnens 15
2.6. Technical and Financial SUPPOIT iN RE SECLON.........ccceririririeries et ssessesees sesessssessssessssessssseens 15
217. Infrastructure for Renewable Energy DeVEIOPMENT ........corririnininineree e eessessssesees 19

3. RenewableEnergy Enterprsielntitatives (Case StUAIes) ......cocvverererreerieneens seeseeneenes 20
3.1 Renewable Energy Projects and LOCa SKIllS ...t ssenes 2
32 Renewable Energy and Entrepreneurship: Case SIUAIES .........cvverreeerreeernisecserese s ssessesssesessessssessssesessssesssses 2
33. LesONS LEAMNE fTOM FAIUIES ..o 7]

4. Opportunitiesfor Income -Generating Activitiesin Renewable Energy................... 32
4.1. Approaches for a successful renewable energy eNterpriSe.........oennnninmesresesssee s smessesens K7
4.2. Project Opportunitiesin RENEWaDIE ENEIQY ...t ssessssessssessssessssesssssses A
4.3. Actual income-generating opportunities in renewable energy: EXamples ......cooovvveeerenerernmennenensnens K]

S O T 11 1 T g RSO 39

REFEIBNCES.....eeeee et b et n s 40

O

|:| E Power Page 3

India
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1. ENERGY —SITUATIONAL ANALYSIS

Over two billion people in developing countries do not have access to reliable forms
of energy. Nine out of ten Africans have no access to electricity. Providing clean
energy on a sustainable basis is vital not only for fighting environmental issues like
global warming but also for reducing poverty and misery in Africa parts of Asia and
Latin America. Access to affordable, modern energy services is increasingly seen as a
pre-requisite for sustainable development and poverty alleviation. It is a condition for
achieving the UN's Millennium Development Goals, including the goal to halve the
proportion of people in poverty by 2015. Limited access to adequate and appropriate
energy, including electricity, means that value-adding income-generating activities are
constrai ned.

Modern forms of energy empower human beings in countless ways by reducing
drudgery, increasing productivity, transforming food, providing illumination,
transporting water, fuelling transportation, powering industrial and agricultural
processes, cooling or heating rooms, and facilitating electronic communications and
computer operations, to name just a few. Given that they can so dramatically increase
human capabilities and opportunities, adequate energy services are integral to poverty
alleviation and environmentally sound social and economic development.

1.1. World Energy Scenario

World energy consumption is projected to increase by 54 percent from 2001 to 2025
(IEOQ2004). Much of the growth in worldwide energy use is expected to be in the
developing world, with Asia alone accounting for 40 percent of the total projected
increment in world energy consumption and 70 percent of the increment for the
developing world.

Oil is expected to remain the dominant

. drillion Bt
energy source worldwide through Quadriion B

800

2025. There will be increase in world History Projections g3
oil demand by 1.9 percent annually g, o 2
from 77 million barrels per day in o ik

2001 to 121 million barrels per day in 4001 a 348 368

2025 (IE02004). ,o7 243 2%

200 A
In 2001, developing nations consumed
about two-thirds (64 percent) as much 03
oil as the industrialised nations and by
2025 they are expected to consume 94 A A L AL 4
percent as much as the industrialised
nations. Consumption of natural gasis
projected to increase by 67 percent to
151 trillion cubic feet in 2025.

World Marketed Energy C onsumption 1970-2025
Source : IEO2004

YKlaus Toepfer, Executive Director, UNEP
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Cod remains an important fuel in the world's - -
0 Percent of Total

electricity markets and is expected to continue to =
dominate energy markets in developing Asia A Fhaliiciope
With the projected growth in coa consumption 40
averaging 1.5 percent per year through 2025,
coal’s share of total world energy consumption is
assumed to decline dightly from 24 percent in
2001 to 23 percent in 2025. The worldwide net
electricity consumption is projected to nearly
double between 2001 and 2025, from 13,290
billion KWh to 23,072 billion KWh. 0-
Electricity generation from nuclear power is o2t 2010 2020 2025
projected to increase from 2521 billion kWh in WOl MMatural Gaz Mozl OMuclear MRenewables
2001 to 3,032 billion kWh in 2020, before declining  world Energy Consumption — Shares by Fuel Type;
dightly to 2,906 hillion in 2025. Renewable energy Source : IEO2004

sources especially hydroelectric power, biomass

wind power, and geothermal energy will account for a growing share of world energy
consumption. Today hydropower and biomass together contribute around 15 percent.
Moderate growth is projected in the world’s consumption of hydroelectricity and other
renewable energy resources over the next 24 years, averaging at 1.9 percent per year.
Projections indicate that consumption of renewable energy for electricity production
worldwide will grow by 57 percent, from 32 quadrillion Btu in 2001 to 49 quadrillion Btu in
2025.

30

20+

101

1.2. Energy Consumption

Developing nations of the world are
largely expected to account fao the 15,000
increase in world energy consumption. In
particular, energy demand in the
emerging economies of Asia, which
include China and India, is projected to
more than double over the next quarter
century. In the developing world as a
whole, primary energy cansumption is
projected to grow at an average annua
rate of 2.7 percent between 2001 and
2025. In contrast, in the industriaised
world, energy use is expected to grow at
a much dower rate of 1.2 percent per 1971 1980 1990 2000 2010 2020
year over the same period, and in the
transitional economies of Eastern Europe Share of Fuels in Global Energy Supply
and the former Soviet Union growth in Source: WEA, 2000

energy demand is projected to average

1.5 percent per year.
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Energy Consumption
Region (Quadrillion Btu)
1990 2001 2010 2025
Industrialised Countries 182.8 211.5 236.3 281.4
EE/FSU 76.3 533 59.0 75.6
Developing Countries 89.3 139.2 175.5 265.9
Ada 52.5 85.0 110.6 1734
Middle East 13.1 20.8 25.0 34.1
Africa 9.3 12.4 14.6 21.5
Central and South A merica 14.4 20.9 25.4 36.9
Total World 348.4 403.9 470.8 622.9
World Energy Consumption by Region; Source : IEO2004
. ) e Reserves Resour ces
1.3. Energy Crisisand Solutions yp (Exajoules)  (Exajoules)
Analysis of the long-term availability of ~ Ol .
energy resources, starting with conven ~ Conventional 6,004 6,071
tional and unconventional oil and gas, Unconventional 5,108 15,240
indicates that these resources could last
another 50-100 years and possibly much ~ Natural Gas
longer with known exploration and Conventional 5,454 11,113
extraction technologies and anticipated Unconventional 9,424 23,814
technical  progress in  upstream Coal 20,666 179,000
operations Total 46,655 235238

World Fossil Fuel Reserves; Source: WEA, 2000

Iz

O Millions of People without Electricity

. Millions of Peopie Relying on Biomass

Power
India

Accessto Electricity (%) Source: |IEA Analysis
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There are quite afew major global issues associated with energy use Many of the current
practices have lead to an energy crisis, which in turn hinders the adoption of sustainable
energy practices.

O More than 2 hillion people do not have access to &fordable, modern energy supplies,
including gaseous and liquid fuels, electricity, and more efficient end-use technologies.
Thisrestrictsthe opportunities for economic development and improved living standards
available to them. Women and children are disproportionately burdened by a dependence
on traditional fuels.

O Wide digparities in access to affordable commercial energy and energy services run
counter to the concept of human development and threaten socia stability.

O Unreiable supplies are a hardship and an economic burden for a large portion of the
world's population. In addition, dependence on imported fuels leaves many countries
vulnerable to disruptions in supply.

O Human hedth is threatened by high levels of pollution resulting from inefficient energy
use at the household, community, and regional levels.

O Energy-linked emissions contribute to air pollution and ecosystem degradation.

O Emissions of anthropogenic greenhouse gases, mostly from the production and use of
energy, are atering the atmosphere in ways that may aready be having a discernible
effect on the global climate.

The solution to the above-listed
issues lies in renewable energy
sources, which can meet the
present world energy demand
with a surplus and without the
negative effects These
resources can enhance diversity

Theoretical
Potential

Technical
Potential

Current
Use

in  energy supply markets, . ) ,900,000
secure  longterm  sustainable | \jind Energy 0.12 640 6,000
energy supplies, and reduce

emissions. They can aso Energy

provide commercialy éttractive | Ocean energy Not Not 7,400
options to meet specific needs Estimated Estimated

for energy services, particularly

in developing countries in the Total o6 > 7,600 > 144,000,000
rurel aress, Creat_e_ new Renewable Resource Base (Exajoules/year); Source: WEA, 2000
employment opportunities, and

offer possibilities for local manufacturing of equipment.

1.4. Energy Use and I mpact on Environment

The harvesting, processing, distribution, and use of fuels and other sources of energy have
major environmental implications. Consequences include major land-use changes due to fuel
cycles such as coal, biomass, and hydropower, which have implications for the natural as
well as human environment. About half of the world's households use solid fuels (biomass
and coal) for cooking and heating in simple devices, causing air pollution that is probably
responsible for 4-5 percent of the globa burden of disease. The chief ecosystem impacts
relate to charcoal production and fuel wood harvesting.

ﬁﬁ Power
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Among energy systems, solid-fuel cycles create significant risks for workers and have the
greatest impact on populations. In communities, fuel use is the main cause of urban ar
pollution. In addition, there are also the emissions from vehicles and stationary sources.
Diesd-fuelled vehicles, which are more prominent in developing countries, pose a growing
challenge for urban health. The chief ecosystem impact results from large-scale hydropower
projects in forests, athough surface mining also causes significant damage in some areas. At
the regional level, fine particles and ozone are the most widespread health damaging
pollutants from energy use, and can extend hundreds of kilometers from their sources.
Similarly, nitrogen and sulphur emissions lead to acid deposition far from their sources. Such
deposition is associated with damage to forests, soils, and lakes in various parts of the world.
At the globa level, energy systems account for two-thirds of humangenerated greenhouse
gas increases. Thus energy use is the human activity most closely linked to potential climate
change. Climate change directly impacts human health and ecosystems significantly .

At least half of gross energy consumption in most developing countries occurs in rura
communities. The bulk of this energy is derived from locally available traditional energy
resources. It provides energy services via rudimentary technologies, which are limited in
capability and generally inefficient. Modern, commercial energy sources, generally provide a
smal part of the energy consumed by rural people, mainly because of supply and
affordability constraints.

In rural communities, in addition

People value reliable services in the South Pacific
to households need for a

A mini grid has been installed on one of the outer idandsin

minimum amount of energy, there
is an increasing demand for
energy in the provision of rura
services such as water supply,
health care and education, and for
productive activities such as
agriculture and small industries.
Idedlly, al these needs should be
met in an efficient, cost-effective
and environmentally sustainable
manner. In many cases, this is
really only possible through a
transtion from the wuse of
inefficient  traditional  energy
sources and technologies, to more
efficient technologies and
renewable sources of energy.

Tuvau in the South Pecific, using diesel generators. This
mini grid operates for only a few hours per day (manly in
the morning and the evening), due to difficulties in
supplying diesdl to the remote island and also due to the
cost of running the mini grid. Charges for households are as
high as 30 Australian Dollars per month even for this
limited service. The mini grid provides electricity for a
range of services including lighting, television, video, radio,
music, electric fan and fridge freezer. In addition to this
diesel mini grid, some people are aso willing to lease a
solar home system for around 9 Australian Dollars per
month. The solar home systems installed only provide
enough electricity for lighting, and radio/music, but people
valuethereliability of being able to switch on alight at any
time of night,and are willing to pay extrafor thisfacility.

Source: G8 Renewable Enerav Task Force. Final Report. 2001

1.5. The Role of Renewablesin Off -grid Areas

Some of the basic every day activities that people take for granted like drinking clean water,
listening to the radio, or evenreadingat night, , require electricity. These services seem very
basic, but greatly affect the quality d life. It is estimated that to provide eectricity for such
household, community and commercia activity, people need about 50 kWh per person per
year. The annual costs of extending electricity services to the rural population hawe not been
accurately estimated but overall investments in the electricity production and distribution

Page 8
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systems of developing countries is
about US$40-60 billion annually 2.
Despite these investments, approxi-
mately 2 billion people remain
without electricity.

The lack of adequate energy services
in ruraloff-grid areas of developing
countries has social dimensions as
well as serious environmental and
hedth effectss Many of these
problems are exacerbated by the
amost exclusive reliance of rura
populations in most aeas on

traditional fuels coupled with simple
technologies characterised by low
energy efficiency and harmful
emissions.

R/
0‘0

O
%%

Some 2 billion people — one-quarter of the world
population — have no access to electricity. In the
absence of vigorous new policies, 1.4 billion
people will still lack electricity in 2030.

Four out of five people without electricity live in
rural areas of the developing world, mainly in
South Asia and sub-Saharan Africa. But the
pattern of electricity deprivation is st to change,
because 95% of the increase in population in the
next three decades will occur in urban aress.

Some 2.4 bhillion people rely on traditional
biomass wood, agricultural residues and dung for
cooking and heating. That number will increase to
2.6 billion by 2030

Source: |EA, World Energy Outlook, 2002

0,
°

Indoor air pollution kills two million women
and young children every year through acute
respiratory infection, eye diseases, and
complications during pregnancies
In rural sub-Saharan Africa, many women
carry 20 kg of fuel wood for an average of
five km every day. The effort uses up alarge
share of the calories from their daily medl,
which is cooked over an open fire with the
collected wood.
Poor people in the developing world are
constantly exposed to indoor particulate and
carbon monoxide concentrations many times
higher than WHO standards. Acute
respiratory illness affects as much as 6% of
the world population.
The WHO estimates that 2.5 million women
and young children in developing countries
die prematurely each year from breathing the
fumes from indoor biomass stoves.

Indoor Air Pollution, Source: World Bank

®
%

7
%

®
%

The dispersed character of rural populations and their low commercial energy consumption
result in poor capacity utilization efficiency for transmission and distribution systems and
other energy infrastructure. Extending an electric grid to a few households in a rural setting
can result in energy costs of up to seven times the cost of providing electricity in an urban
area. Thus conventional approaches to extending energy infrastructure are economically
inefficient, for both public and private providers, which isanother reason why the energy

2NDC 2000: Feinstein 2001

ﬁﬁ Power
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problems of rural populations are given low priority by governments. In rural areas of
developing countries, the poor lack access to electricity and modern fuels. They rely
primarily on human and animal power for mechanical tasks, such as agricultural activities
and transport, and on the direct combustion of biomass® for activities that require heat or
lighting. Biomass fuels are typicaly used for cooking, heating space, heating water for
bathing, and meeting some of the industria heating needs. Kerosene is used predominantly
for lighting It also used to a small extent in rura industry.

Renewable energy i energy obtained from sources that are essentialy inexhaustible. Where
such energy, is abundant, expandable and decentralised, renewable energy systems, such as
solar photovoltaics (PV) and small hydropower, wind and biomass systems are the most
affordade and accessible options to provide off-grid electricity services. Many renewable
energy technologies, because they are small in scale and modular, are well suited to the
energy needs in off -grid areas* and can be expanded as demand grows. They also have a good
potential for continued reduction in cost as a result of field experience and larger volumes of
manufacture. As such, renewables ought to be seriously considered asthe keyto meet the key
challengesin rurd electrification.

2. RENEWABLE ENERGY ENTERPRISES

2.1. Renewable Energy: Definition and Sources

Renewable energy, which means energy supplied from inexhaustible sources, generally
depends on energy flows through the earth’ s ecosystem from the insolation of the sun and the
geothermal energy of the earth The forms of renewable energy can be distinguished as:

O Biomass energy’

Biomass is a rather simple term for all organic material that stems from plants (including
algae), trees, and crops. Biomass sources are therefore diverse, including organic waste
dreams, agricultural and forestry residues, as well as crops grown to produce heat, fuels, and
electricity (energy plantations). The world derives about 11 percent of its energy from
biomass. Energy in the form of electricity, heat, steam, and fuels can be derived from these
sources through conversion methods such as direct combustion boiler and steam turbines,
anaerobic digestion, cafiring, gasification, and pyrolysis.

O Windenergy®

Winds develop when solar radiation reaches the earth’s highly varied surface unevenly,
creating temperature, density, and pressure differences. Wind turbines, both large and small,
produce electricity for utilities and remote villages.

O Direct use of solar energy’

Solar energy, provided by the sun, is constantly replenished ard will not produce harmful
pollution unlike fossil fuels. Solar energy may be used passively, to heat and light buildings,
or technology may be used to harness the sun's energy by collecting it and transforming it to
generate electricity. Current technologies include photovoltaics, concentrating solar, solar hot
water, and more.

3wood, crop residues, dung

“4providing standalone or mink-grid systems
5plant growth driven by solar radiation

® moving air masses driven by solar energy
"asfor heating and electricity production

m
|:| p Page 10
(ohbia



PROMOTING ENTREPRENEURSHIP IN RENEWABLE ENERGY

U Hydropower

Hydroelectricity, which depends on the natural evaporation of water by solar energy, is by far
the largest renewable resource used for electricity generation. Hydroelectricity is obtained by
mechanical conversion of the potentia energy of water. Hydroelectric means making
electricity from water power. Hydroelectric power uses the kinetic energy of moving water
to make electricity.

QO Marine energy®

Tida energy is the energy transferred to oceans from the Earth’s rotation through gravity of
the sun and moon. Wave energy is mechanical energy from wind retained by waves. Ocean
thermal energy is energy stored in warm surface waters that can be made available using the
temperaure difference with water in ocean depths. Salt gradient energy is the energy tapped
from salinity differences between freshwater discharges into oceans and ocean water.

O Geotherma energy’

Geothermal energy is generally defined as heat stored within the earth. The earth’s
temperature increases by about 3°C for every 100 m depth, though this value is highly
variable. Heat originates from the earth’s molten interior and from the decay of radioactive
materials.

A wide variety of renewable energy technologies are available or under development to
provide inexpensive, reliable, and sustainable energy services.

Technology Energy product

Blomassenergy

Combustion Heat (cooking, space heating)

Gasification/power production
Gasification/fuel production
Hydrolysis and fermentation
Pyrolysis/production of liquid fuels
Extraction

Digestion

wind energy

Water pumping and battery charging
Onshore wind turbines

Offshore wind turbines

Solar energy
Photovoltaic solar energy conversion
Solar thermal electricity

Hydropower
Geothermal energy

Marineenergy

Tidal energy

Wave energy

Current energy

Ocean thermal energy conversion

Electricity, heat (CHP).
Hydrocarbons, methanol, H;
Ethanol

Bio-oils

Biodiesdl

Biogas

Movement power
Electricity
Electricity

Electricity
Heat, steam, electricity

Power, electricity
Heat, steam. electricity

Electricity
Electricity
Electricity
Heat, electricity

Renewabl e Energy Conversion Technologies; Sources: WEA 2000

8such aswave energy, marine current energy, and energy from tidal barrages
®from heat stored in rock by the natural heat flow of the earth

Page 11
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2.2. Advantages and Benefits of Renewable Energy

Renewable energy technologies provide only a small share of global energy production today
(2%), but have the potential to meet world energy demand many times over and are ready for
use on a large scale. The advantages of shifting from conventional to renewable energy are
enormous and also compelling. Renewable energy technologies impose significantly lower
social, environmental, and health costs compared to the conventional counterparts.
Generating power locally with renewable energy technologies reduces or eliminates
transmission and distribution losses, which range from 4-7 % in industridised nations to
more than 40% in parts of developing world. Renewable energy technologies can be installed
rapidly and in dispersed small or large-scale applications, which imply getting power to areas
where it is urgently needed, delaying or avoiding investment in new power plants or power
lines, reducing investment risks, and promoting socio-economic development. It has been
estimated that investments required over a 10-year period to make renewables competitive
worldwide within two decades would be far lower than the economic costs of a single 10%
increase in oil prices and would be modest in comparison with existing flows in energy
sectors worldwide.

Investment Total, Economic benefits of renewable ener gy
Technology Cods Ge”%ﬁg'”g < Continuing cost reductions occur
(kW) (centgkWh) through increasing scale of manufact-
Non+enewable uring and deployment.
Naturd ges 500-700 3.04.0 v Costs are not affected by swings in
CcC fossil fuel prices
Cod 1,000-1,300 4055 % Modularity, low operating costs
Nudear 1,200-2,000 3380 % Inddlaion of digributed generation units
sl he_lps reduoe_ pressure to build new power
Wind 800-2,000 3080 ?nd generaing capacity and trangmission
. ines
m LAd2 50 HLel % Very short construction times give much
greater flexibility in energy planning
Smdl hydro 800-1,200 5.010.0 and investment.
Solarthema 4000-6000 120180 % Loca employment and income
dlectric generation result from manufacturing,
Solar PV 6,000-8000 30.080.0 project development, servicing, and
Cost Corrperison for Seected Energy Technologies utilization.
Source: Renewable Energy World, Vol .6, No2 Source: G8 Renewable Energy Task Force,
Final Report, 2001

Around the world, using renewables stimulates local economies by attracting investment and
by creating employment. Many d the jobs are high wage and hi-tech and require a range of
skills often in rura or economicaly depressed areas. Many of the components for renewable
energy systems are now manufactured or assembled in developing countries, creating local
jobs, reducing costs and keeping capital investments at home.

Page 12
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Renewables and Climate Change

In a recent report, the Inter-governmental Panel on Climate Change (IPCC) highlights the
importance of introducing technologies with improved environmental performance to
mitigate climate change. The report predicts an impact on the renewable energy
companies dueto shifting priorities and resources to reduce carbon in the atmosphere:
“For the crucial energy sector, almost all greenhouse gas mitigation and
concentration stabilisation scenarios are characterised by the introduction of
efficient technologies for both energy use and supply, and of low or no-carbon
energy (sources).” ... “Other industries including renewable energy industries
and services can be expected to benefit in the long term from price changes and
the availability of financial and other resources that would otherwise have been
devoted to carbon-intensive sectors.”
Source: G8 Renewable Energy Task Force, Final Report, 2001

2.3. The Benefits of Renewable Energy Enterprises

International development stakeholders and investors have too often ignored the potentia of
local enterprises to innovate in the area of essential energy services. This was because often
the enterprises were too small, they operated in remote, rura areas, there was no formal
book-keeping and because development agencies and
governments often believed that centralised programs were
the best means to deliver those services.

Today, the focus has shifted from one of technology, ¥
demonstrations and gifts to that of empowerment, markets
and investments. With market restructuring, the focus is
also shifting from centrally planned programmes to public-
private partnerships and the creation of competitive
environments conducive to the private sector. Real |
opportunities are emerging in the commercia and private *
sectors to produce and deliver clean, modern and
affordable energy services to people who do not have
them. There is now a general recognition that one of the
most potent engines in this shift towards local capacity to
produce and distribute modern energy services is an |
enterprise powered by an entrepreneur.

Women Entrepreneurs Making
Improved Cooking Soves
Source: IT Power India

The potential benefits of each enterprise investment
include not just the direct financia returns typically of
interest to the entrepreneur and their financiers, but aso
indirect returns such as job creation, lower pollution levels, and improved rural livelihoods.
Further, successful businesses can also induce other entrepreneurs to enter the clean energy
sector.

There are various enterprise development programme models available to demonstrate how
small amounts of targeted support can be leveraged to solve severa pressing problems at the
same time through new and environmentally sound energy services delivered in alocal and
commercial context.

m
|:| p Page 13
(ohbia



PROMOTING ENTREPRENEURSHIP IN RENEWABLE ENERGY

2.4. Resourcesfor Implementation of Renewable Energy Technologies

Attheglobal level, over 85 % of the energy production from renewable energy takes place in
the industrialised countries. This does appear as a somewhat inconsistent situation,
considering that developing countries have a much larger potential for renewables like wind,
biomass, hydroand solar energy than industrialised countries. What prevents the adoption of
such renewables in developing countries is the lack of resources.

The skills and capacities that play a crucid role in the implementation of Renewable Energy
Technologies (RETS) include:

Q

Financial: Availability of funds through credit schemes is one d the essential resources
for implementation of RETs. Micro credit schemes for renewable energy have been
initiated in quite a few instances in the past. Renewable energy projects of multilateral
and bilateral donors assist in developing related markets in developing countries.
However, attention must be paid to the sustainability and replicability of these projects.
The implementation of the Kyoto flexibility mechanisms like Clean Development
Mechanism (CDM) could represent a strong incentive for further mobilisation of private
capital for renewable energy projects in developing countries. Tax relief, concessionary
grants and subsidies are important resources in those devel oping countries that can afford
these measures.

Institutional: Renewable energy has to be integrated into energy policies. Energy
markets should be opened to provide Independent Power Producers (IPP9 with the
possibility to invest in such power projects. There aso have to be clear lega guidelines
for the production and feed-in of eectricity from renewable energy sources, in order to
create security for private sector investment. Whenever possible, these projects should be
given preference over conventional energy projects. Renewable energy can play a mgjor
role, especialy in the context of rural electrification, NGOs, businesses, or government
agencies that promote renewable energy constitute an important resource. Examples
include the India Renewable Energy Development Agency (IREDA) and the Indian
Ministry of Non-Conventional Energy Sources (MNES), the Centre for the Devel opment
of Renewable Energies (CDER) in Morocco, the Chinese Renewable Energy Industries
Association (CREIA), andthe Egyptian New and Renewable Energy Authority (NREA).
Diffusion of renewable energy aso depends on functioning markets.

Technological: Technologica resources are generally difficult to create through human
intervention. Solar insolation, wind regimes, availability of biomass or water at a given
location are some factors which cannot be influenced through government policy.
However, the technological potential of renewable energies in developing countries is
very high. Effective technical and quality standards for such technologies are needed and
governments and the private sector play a maor role in defining them. Renewable
energy technologies should also be adapted to match the needs and the socio-cultural
backgrounds of users.

Supportive: Other supportive resources required include a population that is aware and
informed about the benefits and risks of renewable energy technology, a private sector
that has access to adequate information on the market potential, skilled technicians, and a
government that is open to the utilisation of renewable energy in the context of its energy
policy. These conditions can be created through information campaigns, and through
lobbying by NGOs and renewable energy business associations. Organisations that
provide related consultancy and advice also play an important role. Integration of RETS
into the national education system and the promotion of scientific studies which measure
the potential for renewable energy will accelerate implementation of such technology.

O
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2.5. Role of Policy Makers and Private Sector

Most of the barriers for implementation and commercialisation of renewable energy
technologies can be overcome through well-designed and effectively implemented public
policies, including research, development and demonstration, financing and financia
incentives, pricing and market reform, voluntary agreements, regulations and market
obligations, information dissemination and training, procurement initiatives, capacity
building, planning techniques, etc. A combination of policies is often needed to overcome the
barriers to greater renewable energy use in any location. Based on the various case studies
and experiences, the following initiatives have been envisaged for policy makers and the
private sector in promoting RETS

U High-level government commitment for sustaining policies and programmes in the long
term wherein such support will also provide legitimacy for new technologies and
encourage investment from the private sector.

O Involvement of the private sector in production, marketing and adoption of RETS
creating a market environment for innovation and competition.

O Transformation of markets, integrating policies into market transformation strategies.

U Keeping the policies in place for a decade or more in order to ensure market
development, and revising and updating policies as appropriate.

U

Pricing of energy in ways that stimulate greater adoption of renewables.

U

Taxing fossi| fuels, based on their adverse environmental and social impact, with some
of the tax revenues supporting RETS.

U

Enacting regulations or market obligations to stimulate widespread adoption of RETS.

(M

Providing education and training to increase awareness and improve know-how related
to RETS.

Q Capacities building in public sector to implement effective policies and programmes, and
train and support the businesses that manufacture, market, install and service RE
systems.

Technical and Financial Support in RE Sector

TECHNICAL SUPPORT
Deutsche Gesellschaft fur Technische Zusammenarbeit (GTZ)

The Deutsche Gesellschaft fur Technische Zusammenarbeit (GTZ) GmbH is an
international cooperation enterprise for sustainable development with worldwide
operations. It provides viable, forward-looking solutions for political, economic,
ecological and social development in a globalised world. GTZ promotes complex
reforms and change processes, often working under difficult conditions. Its corporate
objective is to improve people’s living conditions on a sustainable basis. The develop-
ment projects supported by GTZ cover a wide spectrum of thematic areas and tasks.
Within the framework of international cooperation, GTZ undertakes technical
cooperation tasks. GTZ’s work encompasses not only the dissemination of technical
knowledge, but also the transfer of organisational and business-related know -how.

m
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The International Solar Energy Society (I1SES)

ISES is a multi-faceted, global membership organisation. With its long history, and the
extensive technical and scientific expertise provided by its members, the Society is a modern,
future-oriented NGO. I SES has been serving the needs of the renewable energy community

since its founding in 1954. A UN-accredited NGO with a presence in more than 50 countries,
the Society supports its members in the advancement of renewable energy technology,
implementation and education al over the world.

Membership of ISES gives a broad spectrum of services, activities, networks and support
mechanisms. A tailored package of professiona services is enhanced by global interaction,
rapid access to information, concrete projects and a community of like-minded individuals.
Reaching out to all areas of sustainability and energy supply, ISES contributes to sustainable
development, a safe environment, scientific responsibility and economic prosperity.

ISES aims to:
O Encourage the use and acceptance of RETs

O  Nurture a global community of industry, individuals and institutions in support of
renewable energy.

O Create international structures to facilitate cooperation and exchange.

O Build and distribute publications for various target groups to support the dissemination
d RETs

O Bring together industry, science and politics at workshops, conferences and summits on
renewable energy.

O Advise governments and organisations in policy, implementation and sustainability of
renewable energy activities worldwide.

The Energy and Resour ces I nstitute (TERI):

The Energy and Resources Irstitute (TERI) is a dynamic and flexible organisation with a
globa vison and a loca focus. It was established in 1974. A unique developing-country
ingtitution, TERI is deeply committed to every aspect of sustainable development. From
providing environment-friendly solutions to rural energy problems to helping shape the
development of the Indian oil and gas sector, from tackling global climate change issues
across many continents to enhancing forest conservation efforts among local communities,
from advancing solutions to growing urban transport and air pollution problems to promoting
energy efficiency in the Indian industry, the emphasis has always been on finding innovative
solutions to make the world a better place to livein.

United NationsIndustrial Organisation (UNIDO):

The United Nations Industrial Development Organization (UNIDO) helps developing
countries and countries with economies in transition in their fight against marginalisation in
today's globalised world. It mobilises knowledge, skills, information and technology to
promote productive employment, a competitive economy and a sound environment. UNIDO
generates and disseminates knowledge relating to industrial matters and provides a platform
for the various actors in the public and private sctors, civil society organisations and the
policy making community in general to enhance cooperation, establish dialogue and develop
partnerships in order to address the chalenges ahead. UNIDO designs and implements
programmes to support the industrial development efforts of its clients. It also offers tailor-
made specialised support for programme development. During 2003, UNIDO's technical
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cooperation programmes and projects totalled some US$94.6 million. New project approvals
in 2003 amounted to about US$84.4 million. Technical cooperation is funded mainly through
voluntary contributions from donor countries and institutions, as well as by the United
Nations Development Programme, the Multilateral Fund for the Implementation of the
Montreal Protocol, the Global Environment Facility and the Common Fund for Commodities.
Under its new approach, where integrated programmes are the main instrument for the
delivery of technical cooperation, 51 programmes are in place and most are in operation. Of

the US$146.7 million already committed, 40% has been allocated to Africa, 20% to the Arab
region and 40% to central and eastern Europe, Asia and Latin America

FUNDING SUPPORT
Basel Agency for Sustainable Energy (BASE):

BASE is a nonprofit foundation and the United Nations Environment Programme (UNEP)
collaborating centre, which aims to mobilise investment in energy efficiency and renewable
energy. BASE helps to build strategic partnerships between entrepreneurs and investors to
finance sustainable energy in developing and industrialised countries. The services of BASE
include:

O Seves as an information clearinghouse and communication centre in the field of
financing sustainable energy.

U Actsas an independent broker to help project developers access funding and help
investors identify profitable investment opportunities

O Provides a platform for entrepreneurs and investors to build partnerships.
O Promotes innovative financing instruments.

U Develops practical tools to facilitate investment in sustainable energy.

Photovoltaic Market Transformation Initiative (PVMTI)

The Photovoltaic Market Transformation Initiative (PVMTI) is an initiative of the
International Finance Corporation and the Global Environment Facility, which aims to
promote the sustainable commercialisation of PV technology in the developing world by
providing examples of successful and replicable business models that can be financed on a
commercia basis. Since its launch in June 1998, PVMTI has committed more than US$19
million to nine projects in India, Kenya and Morocco and is in the process of finalising
additional projects for the remaining US$6 million available.

The PV market in India is characterised by:
O An unacceptably high incidence of system failure in the field;

O Inadequate marketing, distribution, customer support and after sales service, attributable
to private sector markets being suppressed by subsidy programmes;

O A genera lack of consumer awareness of PV technology and its benefits

QO Dependence on end-user subsidy;

U Underdeveloped availability of corsumer finance which is crucial to make solar home
systemsaffordable.

O
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The PVMTI programme aims to build up financing, distribution and service capability of the
PV sysems. This will be achieved through the provision of finance for sustainable and
replicade commercial business models, the financing of business plans with commercial
loans a beow-market terms or with partiad guarantees or equity instruments, and the
provision of technica assistance to PV businesses on planning, financing operations and
technology. The cost of the action is 30m USD, of which USD 15m are intended for
investment in India.

Triodos Renewable Energy for Development Fund (TREDF)

Triodos Renewable Energy for Development Fund provides finance and business
development support to promote accessibility of energy in developing countries. The Fund
focuses on renewable solutions with the ultimate objective to contribute to the quality of life
of the poor, while simultaneously working at a cleaner world. The Fund can serve
entrepreneurs who provide renewable energy solutions to unelectrified communities, for
instance in rural areas. Funding is also provided to institutions that provide finance to the
end-users, for instance solar home systems.

The Fund finances businesses that distribute and/or use the following technologies:
Solar (photovoltaic and thermal) systems

Small-scale wind turbines

Biomass

Small-scale hydro

Hybrid technology solutions

U000 0o

—

he Fund finances the following types of organisations and companies:
Financial ingtitutions, sich as micro finance institutions and lease companies that
provide finance to end-users, for example for solar home systems.

(]

O Trade channels. finance to alow local manufacturers and importerswholesalers to
finance their purchase of components and renewable energy equipment.

Q Distributors and retailers who distribute energy services or sell (renewable energy)
equipment to end-users, for instance through networks of local agents.

O Project developers who focus on bringing power production capacity to underserved
and/or off grid aress.

Department for International Development (DFID):

The Department for International Development (DFID), UK was established in 1997, as the
successor to the Overseas Development Administration, previously part of the Foreign &
Commonwealth Office (FCO). DFID's overal aim is to reduce globa poverty and promote
sustainable development, in particular through achieving the Millennium Development
Gods. DFID’s assistance is concentrated in the poorest countries of sub-Saharan Africaand
Ada, but aso contributes to poverty reduction and sustainable development in middle-
income countries, including those in Latin America and Eastern Europe. DFID works in
partnership with governments committed to the Millennium Development Goals, with civil
society, the private sector and the research community. It also works with multilateral
ingtitutions, including the World Bank, United Nations agencies, and the European
Commission.
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Global Village Energy Partnership (GVEP)

The Global Village Energy Partnership brings together developing and industrialised country
governments, public and private organisations, multilateral institutions, consumers and others
in an effort to ensure access to modern energy services by the poor.

Through networking it aims to help reduce poverty and enhance economic and social
development for millions around the world. Its work is phased out into a 10-year
"implementation based" programme. The Partnership's objectives are to:

O Catalyse country commitments to village energy programmes and guide policies and
investment in this area.

O Bridge the gap between investors, entrepreneurs and energy users in the design,
installation and operation of replicable energy—poverty projects.

Q Facilitate policy and market regulatory frameworks to scale up the availability of energy
Services.

QO Seveas amarketplace for information and best practices on the effective development
and implementation of energy-poverty projects/programmes.

U Create and maintain an effective coordination mechanism for addressing energy—poverty
needs.

The Global Village Energy Partnership builds on existing experience and adds value to the
work of its individual partners. The Partnership will help achieve the internationally
recognised Millennium Development Goals. It will dso address gender issues in order to
reduce health and environmental hazards and increase social and economic welfare.

United Nations Development Programme (UNDP):

UNDP helps countries strengthen their capacity to address chalenges in the energy and
environment sectors at global, national and community levels, identifying and sharing best
practices, providing innovative policy advice and linking partners through pilot projects that
help poor people build sustainable livelihoods.

UNDP's Energy and Environment Practice works in six priority aress:
Frameworks and strategies for sustainable development

Effective water governance

Access to sustainable energy services

Sustainable land management to combat desertification and land degradation
Conservation and sustainable use of biodiversity

o000 0o

National/Sectoral policy and planning to control emissions of ODS and POPs

2.7.Infrastructure for Renewable Energy Development

Although energy can contribute to sustainable development, its performance in this respect
will depend on many factors, which include attitudes and behaviour, information and
technologies, the availability of finance and supporting institutions, and, in particular,
policies and policy frameworks that encourage change in the desired direction. The broad
strategies for encouraging sustainable energy systems are straightforward. But achieving
them will require wide acknowledgement of the challenges and stronger commitment to
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specific policies. The strategies are largely aimed at harnessing market efficiencies to the goal
of sustainable development and using additional measures to speed up innovation, overcome
obstacles and market imperfections, and protect important public benefits.

An energy system comprises an energy supply sector and the end-use technology needed to
provide energy services. The energy supply sector involves complex processes for extracting
energy resources (such as coa or oil), for converting these into more desirable and suitable
forms of energy (such as electricity or gasoline), and for delivering energy to places where
demand exists. The end-use part of the system transforms this energy into energy services
(such as illumination or mobility). Energy services are the result of a combination of
technology, infrastructure (capital), labour (know-how), materials, and energy carriers.

The structure and size of the energy system are driven by the demand for energy services.
Energy services, in turn, are determined by driving forces, including:

O Economic structure, economic activity, income levels and distribution, access to capital,
relative prices, and market conditions.

U Demographics such as population, age distribution, labour force participation rate, family
sizes, and degree of urbanisation.

U  Geography, including climatic conditions and distances between major metropolitan
centres.

O Technology base, age of existing infrastructure, level of innovation, access to research
and development, technical skills, and technology diffusion.

U

Natural resource endowment and access to indigenous energy resources.

U

Lifestyles, settlement patterns, mobility, individual and social preferences, and cultura
mores.

Q Policy factors that influence economic trends, energy, the environment, standards and
codes, subsidies, and social welfare.

O Laws, ingtitutions, and regulations.

3. RENEWABLE ENERGY ENTERPRSIE INTITATIVES (CASE
STUDIES)

3.1. Renewable Energy Projects and Local Skills

Most of the rura renewable energy systems are usualy located at remote places and the
different systems require regular maintenance. Though village operators are trained in the
basic day-to-day operation and maintenance of renewable energy systems, they don't have the
full knowledge, skills and equipment to handle larger or more detailed maintenance and
repair jobs. For example, village micrehydro power and solar systems can breakdown for
months or longer, just because a spare part costing only $10-$20 US is not available or the
local training was insufficient and did not teach them how to correct a relatively minor
problem. For bigger maintenance and repairs, technicians or electricians have to be called in
from far off locations where skilled labour is available. The remoteness of the location often
means further delay because the place is sometimes only accessible by foot, and the journey
could take several hours or even days, depending on where the system is located. This
involves difficult coordination, communication and high costs, leading to long delays in
project repair, with much needed money flowing out of the district. Availability of local
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skilled labour and manufacturing facility for spares is essential for project sustainability and
in developing local responsibility.

The renewable energy enterprise initiatives must necessarily support traditional livelihoods to
aleviate the poverty of the local communities. Capacity should be build locally to design,
upgrade, operate and maintain the renewable energy systems. The primary objectives of the
initiatives should be to enable the communities to manage natural energy resources and
positively influence socio-economic development in the region through assistance in:

O Building local capability to manufacture/facilitate more renewable energy systems

Q Building capacity among the local entrepreneurs to operate/maintain/manage such
systems

The capacity building activities in terms of installing, operating and managing the systems
will benefit the local community in the following ways:

Q Improved employment opportunities for the local youth
O Enhanced availability of skilled labour locally

O Reduction in down time
a

Establishment of enterprises dealing with spares and other component requirements of
the system

(]

Reduction in costs of operation and maintenance

(]

Enhanced replication potential of such enterprises or income-generating activities

3.2. Renewable Energy and Entrepreneurship: Case Studies
Case Study 1: Paper and Power Project
Country and location: Nepa, Lekhani
I(mplen)1enting Agency: Himaayan Light Foundation’ sHome Employment and Lighting Package
HELP

Funding Agency: U nited Nation Development Progranv/Globa Environment Facilities
(UNDP/GEF) Smdl Grants Programme

Programme/Pr oj ect Objectivesand Strategies:

O Provide collaterd free solar home systems to rurd poor communities, especidly the poorest of
the poor who do not have access to rurd credit sysems in mitigation of the globa dimate
change.

Provide useful kill development training to produce handicrafts locdly for sustainable income
generation under the clean light.

Help the villagers use their leisure hours in productive income-generating activities

Increase purchasing power of loca communities by providing skillsin qudity production, which
can be sold for cash income.

Encourage women's participation in more productive activities.

o oo O
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Programme/Pr oject Description:
The objective of the project wasto provide the villagers solar home systems for lighting their homes.
This was to be done through removing socio-economic barriers, reducing implementation costs and
improving livelihoods. The project dso heped
improve their cash economy and encouraged them to
use ther skills to produce paper and paper products
from localy available resources in order to pay the
systlem cogt. Not only was the system cost paid for e
but the families aso had a new source of revenue.

Achievements
As per the objective of the project, among the 565 ©
households of Lekhani Village Development | i
Committee, solar home systems were ingtaled in 92 [ = DT
households The immediate outcomes from the Women Making Paper at Lekhan
project included displacement of kerosene lamps, and Source: Himalayan Light Foundation
involvement of locd community in making of paper, handicrafts and other household activities for
income generation.

Approach:

The funding agency UNDP/GEF Smdl Grants Programme supported the project to achieve the gods
of promating renewable energy a the grass root level and protecting the globa environment through
community action.

The Himadayan Light Foundation under its HELP programme intrindcaly combined the
dissemination and use of solar dectricity technology with income generation. Villagers participating
in HELP were offered a skill-training programme, the tools to set up income-generating activities
such as knitting, weaving, handmade paper product, thangka painting, etc. and a solar dectricity
system, which would extend the working day. Now, gpart from agricultura pursuits, marketable
products could be made a home in the spare time. The locd Village Development Committee
envisaging the bendfits from the project supported the initiative by working together with Himaayan
Light Foundation and was successful in implementing the project.

Key SuccessFactors.

Innovative credit mechanism involving the whole community asasocid collatera
Project linked to income generation and employment opportunities

Community skill development by training and capacity building

Avallability of group grants for micro leve activities in the community

o000

Case Study 2: Sustainable Community Solar Project
Country and location: Brazil, Itapipoca

Implementing Agency: Solar Electric Light Fund (SELF) and Institute for Sustainable
Development and Renewable Energy (IDER)

Funding Agency: Solar Electric Light Fund (SELF) and Institute for Sustainable
Development and Renewable Energy (IDER), Community Association of Macei (ASCIMA)
Programme/Pr oject Objectivesand Strategies:

O Delivering solar energy to arural area.

O Encouraging the setting up of renewable energy cooperatives through revolving funds or

other systems of credit that would facilitate the acquisition and maintenance of solar
home systems.
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O Encouraging additional projects to ensure productive use of energy so as to increase the
income of rural families.

QO Engaging local communities by offering technica and managerial training and
entrepreneurship development.

Programme/Pr oject Description:

Working with the Community Association of Macei
(ASCIMA), a cooperative that serves 520 families living
in eleven small communities in the settlement of Mace,
SELF and IDER initially electrified fifty homes. The
main source of income for the local population is from
agriculture, cattle breeding, and fishing as well as
production of local crafts. SELF and IDER fostered
technical sustainability of this project by providing key
locals with in-depth training in the basics of photovoltaic
theory as well in solar home system design, installation,
and maintenance. Training courses were carried out just SELF and IDERtrain Brazilian
prior to and during the installation period of the project's ~ techniciansto install and maintain SHS
first fifty solar home systems.

Achievements:

Almost two years after the project implementation, IDER verified its local acceptance by the
community by following up on the continued satisfaction of the end-users with their systems
and the low default rate of monthly payments. The owners noted that they desired to continue
improving on the qudity and size of their solar home syatems, and many end-users noted
health benefits as a major motivation to promote it to others.

Approach:

SELF, IDER and ASCIMA supported the project by creating a revolving fund. Utilising a
revolving credit fund owned and managed by ASCIMA, the end-users purchased their $480
solar home systems by making a 10% down payment, followed by monthly instalments of
$12.60 for a period of four years. All funds earned were used to finance additiona solar home
systems for the community as well as to provide local management of the project. SELF and
IDER fostered technical sustainability of this project by providing key locas with in-depth
training in the basics of photovoltaic theory as well in SHS design, ingtallation, and
maintenance. Training courses were carried out just prior to and during the installation period
of the project's first fifty solar home systems. This served to increase the community’s sense
of long-term ownership of their individual property aswell as a sense of commitment towards
community improvement. The loca population were happy to pay for the services,
appreciating the benefits from the project.

Key SuccessFactors

O Formation of renewable energy cooperatives for implementation, operation and
maintenance of project.

Q Availability of revolving credit fund for purchase and maintenance of solar home
systems

U Increased income generation and employment opportunities due to productive end use of

energy
O Training and capacity building of local community in terms of technology, design and
maintenance
m|
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Cas=Study 3: Micro-Hydro for Community Development
Country and location: Peru

Implementing Agency: El Tinte Cooperative, Intermediate
Technology Peru (IT Peru)

Funding Agency: Inter-American Development Bank (IADB)

Programme/Pr oj ect Objectivesand Strategies. k

QO Ddivering standardised quality of milk to the community by [EETEEEES
refrigeration through micro-hydro power.

O Credting income generation avenues for the rura community. ; o

O Deveoping entrepreneurship  opportunities  among  local Community micro-hydro
unemployed. plant; Source: ITDG Peru.

Programme/Project Description: The El Tinte Cooperative has four-hundred cows and
produces about 500 litres of milk per day. Before they installed their micro-hydro power
plant, they milked the cows by hand and carried the product to the river to cool it. The
inconsistent quality of milk this method produced resulted in a low purchase price of $0.06
per litre rather than the full price of $0.11 per litre. But this was to change through the use of
micro-hydro power for refrigeration. The energy from micro hydro improved the productivity
of their enterprisein several ways. They started using a refrigerator to control the temperature
at which the milk was stored, resulting in higher quality and better hygiene, fetching them a
consistent sales price of $0.11 per litre. It provided an additional income of $671 per month.
As the total system cost $35,000, the additional income allowed the cooperative to pay for the
system within five years. In addition, the cooperative reduced its labour expenditure by using
electric miking machines.

Today, the houses near the dairy have al been eectrified, and distant houses are able to
charge their 12-V batteries for domestic lighting. As a further benefit, the cooperative
installed a grain mill. The members save the cost of transportation to the city for milling and
it has created a viable business locally.

Achievements There are more than 15 micro-hydro plants operating in Peru, which provide the
following energy services.

Battery Char ging—Baitery-charging services

Carpentry Wor kshop—Many of the micro hydro plants use the dectricity for some sort of workshop
(eg., carpentry or blackamithing). One carpenter converted a diesd-powered workshop to a micro
hydroone, powering acircular saw, drill, planer, and asmal 600-W generator for lighting.
Minigrids—One of the entrepreneurs provides power to 30 families in the vicinity of his station.

Income from this enterprise, in addition to battery charging, dlowed him to repay his loan within five
years.

Approach:

The El Tinte Co-operative was able to acquire its micrahydro power sation through a loan from a
fund set up by the IADB, and managed by IT Peru. The rotating fund for microhydro power plants
has funded 15 systems to date in rurd Peru. The loans have to be repaid in five years at 8% interest.
The credit amount varies from $10,000 to $50,000. The fund is capitaised with $400,000 a a 1%
interest rate over 25 years, plus atechnica assstance grant. The local communities have been able to
utilise the hydro energy in terms d various smdl and medium-scae gpplications, which has helped
them considerably in terms of income generation and livelihood creation.
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Key SuccessFactors

O Avalability of long term concessiond loan for the project implementation and operation
through arevolving fund

Setting up of ‘Credit Operators for andysis and adminidration of loans and to separate the
financid decisons from the technica and organizationa ones.

a
Q  Innovative end use gpplication of energy for income generation
O Augmented entrgoreneurship opportunities for enterprise development for the loca unemployed

Case Study 4: Community Wind Pump
Country and location: Indonesia

Implementing Agency: Winrock International, Wind for Island and Non-governmental
Development (WIND)

Funding Agency: United States Agency for International Development (USAID)

Programme/Project Objectives and Strategies. The purpose of the WIND project was to
srengthen the loca capability to adgpt windbased energy technologies to numerous end-use
applications. The project managed to build a sustained interest in renewable energy and reveded the
potentia such projects have for economic development in a
rurd aea in teems of entrepreneurship development and
income generation.

Programme/Pr oj ect Description: The community wind
pumps were made possble through a market development
initistive of Winrock Internationa  under the WIND
progranme. Totaly, nine community-operated wind energy
systems were inddled. Each system has a working group,
made up of locd technicians, who cary out the routine
maintenance and customer service tasks. The end-users haveto
pay a sarvice fee, which is metered according to energy usage
or volume of water.

Source: Bergey Wind Power Inc

Achievements

Irrigation—Six of the sites use wind energy for irrigation. In these cases, the entrepreneurs usedthe
water to diversfy cropping to include hight priced vegetables, ditrus, or lumber, or merdly to bring
additiond land under cultivation. The citrus growers had access to a micro-enterprise assistance
progranme, which taught them to sdlect products for sze and condstency, establish efficient
trangportation links to the urban market, improve the freight packaging, and develop a brand name for
the produce. One vegetable grower increased her production and profit fivefad.

lce-making—Severd entrepreneurs used the dectricity to make ice for sde to locd fishermen. The
availahility of ice enabled the fishermen to sore their catch until the market demanded it.

Fishermen are now able to avoid the middiemen, and el their produce to trawlers which take their
products as far as South Africa

Other Applicatiors—One of the priorities of the WIND project was to develop a wide range of
cgpabilities when applying renewable energy. Entrepreneurs use the systems for a wide varety of
applications from power tools to corn grinding to chick incubation. As these local communities
developed technica capacity in these enterprises, they dso increased their ability to regp economic
growth from renewable energy resources.
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Approach: USAID provided funding to Winrock Internationd to develop 10 windpower Sites in
Indonesia as part of its contribution to the GEF. Each system has a working group, made up of locd
technicians who carry out the routine maintenance and customer service tasks. In some casesan NGO
isinvolved in the project to conduct revenue collection and fund the working group. The end-users are
liableto pay asarvice fee, which is metered according to energy usage or volume of weter. The NGO
assumes responsibility for revenue collection and receives 15% of the fees as operating costs. The
remainder of the fees is put in a maintenance account. Once a certain amount is accumulated, the
funds are used to expand the system in a manner that the community decides. In a few dtuetions, a
community committee is formed to assume the responsibility of managing the system.

Key SuccessFactors

O Demondgration of cost recovery of renewable energy systems through end user fees
Q Credtion of local working groups for operation and maintenance of the sysem

O Involvement of NGO's and community committees for revenue collection

O  Innovative end use gpplication of energy for income generation

Case Study 5: Solar Energy Enterprises

Country and location: Bangladesh

Implementing Agency: Grameen Shekti (GS),

Funding Agency: Grameen Bank

Programme/Project Objectives and Strategies:

Popularising and delivering renewable energy to the rurd households.

Marketing solar, biogas and wind energy on a commercid bas's, focusing on rurd aress.

Providing sarvices that dleviate poverty and protect the environment through gpplied research
and development of renewable energy-based technologies

Underteking a project to progressvely manufecture and market efficient and affordable
household-based photovoltaic systems.

Providing capitd, technology and management servicesto energy enterprises.

o 0O 00O

Programme/Project Description: In 1996, the Grameen Bank of Bangladesh, a micre
lending agency with more than 1,000 branches and 2 million members, initiated a programme
of loans for photovoltaic home systems to serve those without access to electricity. The loans
were administered by a non-profit rural energy company, -

Grameen Shakti, and called for a small down payment. |
Grameen Shakti’s firgt initiative has been a 1,000-unit |
project to understand better a number of important issues
concerning household photovoltaic systems.

Achievements: Grammen Shakti has installed 22,500
systems, and trained 655 technicians and 800 customers.
A shop owner at a bazaar rents a few of his solar
powered lamps to a neighbouring shop. This increases
income for the solar home system owner, gives another
shop owner the benefit of electricity without purchasing
the complete system, and improves business for both :
with extended working hours after dark. Shaki Solar Powered Mobile Shop
Source: Renewable energy World, 2004
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applications also include solar-powered mobile phones, which alow “village telephone
ladies” to provide communication services for a fee, enabling them to earn up to $ 100 a
month. Grameen Shakti encourages entrepreneurs to apply photovoltac systems for
generation of income. Some examples of application of the system for income generation are
charging cellular phone, lighting rice mill, lighting saw mill, lighting shop, bazaar, micro
utility, radio/TV repairing shop, €tc.

Approach:

Grameen Shakti is a speciaised and leading organisation in the renewable energy sector in
Bangladesh. It is currently implementing projects in renewable technologies, which includes
the Photovoltaic Programme, Wind Energy Progranme, and the Biomass Programme
Training of rura people as well as dissemination of these technologies is the core activity of
each programme. In addition, Grameen Shakti works with other entrepreneurs in the private
sector. Grameen Shakti targets to install 8000 systems till end of 204. For this purpose, the
organisation has already opened 38 branches. This network alows Grameen Shakti to quickly
disseminate and commercialise any improvement in the technology. Since the systems are
expensive for the rura people, it has introduced soft financing systems for the customer. This
technology has been linked to some income-generating activitiesaswell.

Key SuccessFactors

Q0 Deveopment and implementation of specid credit, savings and investment programs by
Grameen Shakti for generation, storage, and utilisation of renewable energy technologies.

Q Providing capitd, technology and management services by Grameen Shekti to energy
enterprises, including individuds, communities, busnesses, non-government organizations
(NGOs), private voluntary organizetions (PVOs) which promote, produce and finance
enterprises based on renewable energy sources.

O Direct linkages of the project to income generation and creation of employment opportunities

Case Study 6: Improved Watermillsfor Agro processng

Country and location: India, Uttaranchd

Implementing Agency: IT Power India

Funding Agency: DfID, UNAID, UNDP/GEF, UNESCO and EAP.

Programme/Project Objectives and Strategies: The project seeks to apply improved micre
hydro systems to energise the traditional watermills and prevent them from being taken over by
the diesdl mills. The watermill upgrades that will result out of the project will help in income
generetion for the watermillers, who are poor and live on less than 1%/day income. It will also
make the watermills more accessible to women. The process of watermill upgrade manufacture,

installation, agro-processing and servicing will also Create jObS, opportunities for economic
activity, and result in income generation.

Programme/Project Description: IT Power India
broke up the intervention into smdl Seps <o that the |
community could participate in the entire process. The
aess included hydro-mechanicd  technology, civil
condructions, and business and financia systems. The
intervertions, which lad emphass on technology
transfer and local capacity building, resulted in reviving
a centuriesold tradition with appropriate input from

new technologies. Rice Hulling with Improved Water mill
Source: IT Power India
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The project dso tries to scae up the efforts geographicaly to cover other digricts. The replicability
potentid of the initiative is important because rough estimates indicate that there are around 70,000
watermills in the state of Uttaranchd, and over 500,000 in the whole of the Himaayas from
Afghanistan to Myanmar, many of them defunct.

Achieverments.

U Demondrating the technicd and commercid attractiveness of improved watermillswith 5 sysems
directly supported and 50 indirectly.

Training of over 75 watermillers, technicians and teachers on the technical and business aspects of
waermills.

Extending the applications from grinding flour to rice hulling and eectricity generation.

Capacity building of the Watermillers' Association a Chamoli, which is now a respected
technology leader a the Sate level

Introducing, financing concepts to the programme such as establishing cost recovery principles and
arevolving fund and cregting linkages with locd banks.

Approach:

The successful implementation of the watermill upgrades project was based on the following

goproaches and activities.

U The new technology is more efficient and results in a fagter grinding rate of 15-25 kg/hr from the
traditiond 5-10 kg/hr, which did hdp income generdtion. A spear vave and a pensiock was
introduced S0 that women could operate the system

O A traning programmewas caried out by the project for the three target groups in December 2001

Drawings and advice on manufacturing were provided to the two manufacturers, who currently
manufacture the upgrades.

Q The Waemillers Association was srengthened during the project through technical and financid
support.

Key SuccessFactors

Demondration and operation of more efficient and profitable renewable energy technology

Provison of multi-purpose end use applications of energy for income generation

Training and technology trarsfer to thelocad community

Efficient and effective cost recovery techniques and financing mechanisms

oooo

Case Study 7: Solar Icefor Fish Preservation

Country and location: Egypt

Implementing Agency: Annapolis, Maryland, USA
Funding Agency: Ministry of Agriculture (MOA), Egypt

Programme/Project Objectives and Strategies: Demonstration of the benefits and
advantages of the ice making business using solar energy to the fishermen community.

Programme/Project Description: Iceis extremely important when it comes to reduction
of food spoilage. Within rural communities in developing countries, there is frequently a
shortage of ice to support certain business activities. The result is loss of revenue, jobs
and wasted food. Lake Nasser is an important source of fish for the people of Egypt.
Thousands of tons of fish are caught by artisan fishermen, collected by transport boats,
and taken to the market. The lake is very large and it does not have electricity. Some ice
is provided to the fishermen by trucking from Aswan. But this is very costly and a
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significant portion of the catch spoils before reaching market. The project on Lake Nasser
addresses a serious problem faced by developing nations. Every day thousands of tons of
food spoil in rural areas where there is no
electricity. This is particularly important
for artisan fishermen and small-scale dairy
farmers whose products are highly
perishable. The project tries to address the
above problems pertaining to preservation
of fish by producingice using solar energy.

Achievements: Two Solar lcemakers
(ISAAC) were installed by Annapalis,
Maryland in Upper Egypt to demonstrate
the benefits and advantages of making ice
using solar energy. The solar ice makers
installed at Lake Nasser have 16 foot by 8 Solar Ice Maker in Egypt

foot solar collectors. The capacity is about Source: AOL Home Town

110 pound of ice per day, depending on sunlight and ambient temperature. The Solar
Icemaker does not require any electricity or fuel and does not use an ozone-depleting
refrigerant. The ice maker uses solar energy to generate the refrigerant during the day.
During the night, the refrigerant is absorbed while ice is formed. The daily ice production
from the solar ice maker is around 5 kilogram per square meter of collector.

Approach: A private company Annapolis has initiated a project wherein the ice
produced from solar energy is benefiting the local community in the preservation of fish,
their main source of income. The demonstration project supported by the Ministry of
Agriculture has been successful in motivating the local community and the unemployed to
venture into the solar ice making business. It has been observed that the quantity of iceis
sufficient to support small-scale businesses, while maintaining sustainability in fragile
environments, and to provide low -cost household refrigeration.

Key SuccessFactors

O  Application of renewable energy technology to meet the specific energy needs of local community
0 Demondraion of enterprise development progpects of the project

O Snificant increase in income generation of local community

Case Study 8: Solar Village Project
Country and location: Swaziland, M phapheéti

Implementing Agency: Ministry of Naturd Resources and Energy, Swaziland and the
community of Mphaphati

Funding Agency: United Nations Educational, Scientific and Cultural Organisation (UNESCO)

Programme/Project Objectives and Strategies. The am of the project is to establish a
sustainable demondtration project and to fulfil basic eectricity requirements, using solar
photovoltaics, within arura community unlikely to receive grid-eectrification in the immediate
future. The solar village in Swaziland assists in providing the basic eectricity requirements for a
primary school and a market garden, and also serves as a demonstration project to promote the
benefits of solar energy in Swaziland.

m
|:| p Page 29
(ohbia



PROMOTING ENTREPRENEURSHIP IN RENEWABLE ENERGY

Programme/Project Description: The Mphaphati ‘solar village comprises a primary school
with gpproximately 170 children, which was built by loca community members, a small shop
and a community managed market garden. It was a prerequisite that the community be directly
involved from the onset to ensure that they accepted the ownership of the project as wdl as
respongbility for the security of the equipment once ingtaled. A loca NGO was contracted to

educate the community on geation of a _ P —
maintenance fund and to help establish "o =
cleer management principles for the e o

system. To achieve this in a sustainable @
manner, the community formed a Solar
Energy Committee.

Achievements:

Q Prior to the ingalation, the teachers ™
had to carry prepare for their lessonsby [
candidight. Additionaly, they had to |~ =

pay for and trangport car batteries to be Sk e SI. S8 .

recharged. These batteries were used [ o R AT W e

for powering televisons, radios, €tc. Women involved in solar panel installation
Q This project has dramaticaly impro- Source: Renewable Energy World, 2003

ved the teachers standard of living and it is hoped that it will go towards encouraging and
attracting good teachersto remain in rura areas.

U The provison of lighting to study later in the evening and the provision of audiovisua
equipment assists the teachers in offering higher standards of education, thereby broadening
career choices for students.

U Theproect dsoinddled a TV and a video cassite player in one of the school rooms for use as
an educationd resource for the community, for instance in adult literacy, health education, etc.

Approach: The project, implemented by the Ministry of Natural Resources and Energy,

Swaziland and the community of Mphaphati and funded by UNESCO, addressed the problems of

arural community not connected to a grid. The project ensuredlocal community participation by

providing the ownership of the system to them and training them in operation and maintenance of
the system. It also provided them with essentia energy services for additiona income generation,
and enhanced the education levels of the locd population.

Key SuccessFactors
O Involvement of the local community in every project activity
O Community being made responsible for security of the installed equipments

O Educeting and training of local community on creation of a maintenance fund and
establishment of ‘ Solar Energy Committees

U Training programmes for Solar Energy Committees on basic technica aspects for ingtaling
and maintaining solar energy systems.
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Case Study 9:
Country and location: India, Uttaranchal

Implementing Agency: AVANI
Funding Agency: CIDA, UREDA

Programme/Project Objectives and Strategies. The primary aim has been to demonstrate
that solar energy is areliable and continuous source of energy, which can adequately meet the
basic energy requirements in homes and the cottage industry in the hilly villages

Programme/Pr oj ect Description: The main features of the solar energy programme include:

O Technicd training of rura youth to assemble, repair and maintain the solar units, which has
created a reliable maintenance network that encourages people to repose their trust in this
technology and invest in it. Rurd youth are now making a living out of manufacturing and
sling solar lanterns, solar home lighting systems and water heaters.

O Egablishment of a rurd eectronic workshop which serves as the training centre for the
technicians.

U Creationof avillage-level maintenance fund. This fund has been collected by the users at the
village level to provide for any future replacement of the equipment.

O Formation of village-level sdar committees. These committees play a pivota role in the
management of the technology at the village level.

Achievements:

Avani has set up four rural sales and service centres for popularising solar equipment in the
rural areas. These sale and service centres are managed by the women's self-help groups, and
each hasatrained rural solar technician for servicing.

About 523 families are using solar energy to meet their needs for domestic lighting. The
women and children are able to do their chores and study in adequate light. Most families
now listen to their radios powered through solar energy. The community has demonstratedits
willingness to pay for a technology, if sustainable financial and technical systems can be
created at the village level. Having started with 4 villages, scaling up of the effort is being
undertaken The solar equipment is now available for sale to individual households and these
households will be included in the maintenance network.

Approach:

AVANI is a voluntary organisation working in the middle ranges of the Central Himalayan
region towards optimal utilisation of available resources. Its range of activities include
promotion of appropriate and alternative energy entailing the harvesting of the sun and the
rain to meet the reeds of the people for energy and water. The AVANI approach includes
technical training of the local youth on solar energy equipment, establishment of training
centres, creation of a revolving fund for maintenance, and ensuring an active role for solar
committees for efficient management of the system.

Key SuccessFactors

O Involvement of loca village community in the project activities

O Technica and operationd training of the loca unemployed youth by establishing loca
training centre for efficient operation of the systems

Q Esablishment and collection of maintenance fund for replacement of spares

a

Management of the systems by solar committees
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3.3. LessonsLearnt from Failures

Although millions of renewable energy systems operate successfully around the world,
developing and |east developed countries are also littered with failed projects, where systems
have been wrongly specified, used incorrectly, or badly maintained experience shows that for
a project to be successful, it needs to meet people's real needs, be affordable and reliable
which includes:

O Suitability: A successful programme must be based on the wishes and needs of the
people who will use it, and must be driven by their demand for services (light, water
pumping, etc), rather than simply focusing on providing energy technologies. Local input
is vital to ensure the appropriateness of a system. Without first investigating the needs,
preferences, and abilities of the loca people, systems may be badly specified and fall
into disuse. Participation of the target population is a perquisite at all stages of the
project, starting from concept development.

Q Affordability. Well-designed subsidy programmes should be given a role in developing
country markets. Examples from the past years of using subsidies to introduce renewable
energy technologies particularly PV in ruralareas show very clearly how subsidies are
best implemented. In countries where there are aready emerging renewable energy
markets, care must be taken to ensure that subsidies do not kill off these markets If those
who benefit from them have an appropriate financial commitment, projects are far more
likely to be viable in the long-term. One approach that often works very well is fee-for-
service, whereby a company owns and maintains the system and users pay a monthly fee
for use of the system. This makes it possible for people to get appropriate systems
without needing to find the large up-front costs.

O Rdiability: Ensuring that systems are well designed and installed using quality
components, with adequate ongoing service and maintenance is vital to ensure the
success of renewable energy projects. This means putting in place training programmes
for those who will install, use and maintains the systems. Often the up-front capital costs
of systems have been reduced by using components that are undersized or shoddily put
together. This results in a shorter product lifetime and higher overall costs. Without a
local infrastructure for maintenance and after sales service, systems may fall into disuse.
Some degree of local manufacture or assembly is needed so that parts and knowledge are
available localy. Local manufacture is also important for reducing costs and reliance on
imports, which are subject to fluctuations in exchange rates. Inaddition, there are many
advantages to be gained from making use of existing networks to establish distribution,
servicing and financing infrastructures.

4. OPPORTUNITIES FOR INCOME-GENERATINGACTIVITIESIN
RENEWABLE ENERGY

4.1. Approaches for a successful renewable energyenterprise
Brazil Rural Energy Enterprise Development Programme (B-REED)

B-REED, with funding from the United Nations Foundation, has been initiated as a
partnership between the United Nations Environment Programme (UNEP), its Collaborating
Centre on Energy and Environment (UCCEE) and the energy investment company E+Co. B-
REED seeks to develop new sustainable energy enterprises that use clean, efficient and/or
sustainable energy technologies to meet the energy needs of populations under-served by
traditional means, thereby reducing the environmental and health consequences of existing
energy use patterns, while stimulating local economic growth.
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The B-REED approach will offer rural energy entrepreneurs, or existing companies looking
to enter or expand into the sustainable energy business, a combination of enterprise
development services and start-up financing in the form of debt or equity. This enables them
to transform their business plans into early stage companies capable of accessing mainstream
financing. B-REED's services will include training, hands-on business development services
and, for the most promising businesses, early-stage investment and assistance in securing
later stage commercia financing. B-REED will work with local NGOs and development
organisations to promote clean energy enterprise development. B-REED will also work
closdly with financia institutions to enhance their capacity to integrate clean energy
enterprises into their investment portfolios.

Financing Renewable Energy Enterprisesin Central America (FENERCA)

FENERCA, a USAID initiative, and supported by UN agencies seeks to promote the
development of renewable energy enterprises and projects, while increasing the capacity of
financia ingtitutions and NGOs. Under the Financiamiento de Empresas de Energia en
Centroamerica (FENERCA) Progranmme, five Latin American countries have integrated
environmental and economic sustainability into their energy agendas. The programme which
was executed between 2000 and 2003 provides enterprise development services, assists in
securing financing, and provides regulatory and policy aternatives to local governments.

The project has enabled entrepreneurs to structure and, in some cases, initiate cleanenergy-
producing projects. Asaresult, several rural canmunities have gained access to clean energy
services. In addition, urban areas have benefited from increased grid capacity. Residential,
industrial, and commercial sectors have benfited through improved health, education,
lighting, refrigeration, drinking water, cooking, and recreation. Of the approximately 120
proposals identified under the FENERCA programme, 24 received enterprise devel opment
services and 15 have business plans under review. Two enterprises are delivering new clean
energy, and three are under construction.

Indian Renewable Ener gy Enterprise Development Fund (IREED)

This project implemented by The Renewable Energy and Energy Efficiency Partnership (REEEP)
amsto attract funding for an Indian private equity fund targeting renewables. REEEP is a codition of
progressive governments, businesses and organisations committed to acce erating the development of
renewable and energy efficiency systems. Initiated at the Johannesburg World Summit on Sustainable
Deveopment (WSSD) in August 2002 by the UK Government, the REEEP provides an open and
flexible framework within which governments work together to meet their own sustainable energy
objectives according to their own timetables.

Although various Indian banks and financid indtitutions are providing debt financing to renewable
energy ventures, access to equity funds has been limited. Now two financid inditutions, BTS
Investment Advisors Private Limited (BTSIA) and Rabo India Finance Pvt. Ltd. (Rabo India) have
come together to create the Indian Renewable Energy Enterprise Development (IRRED) fund, a
private equity fund that can invest in renewable energy projects and earn superior returns on its
invesments. It is expected that the renewable energy sector in India will benefit tremendoudy by the
entry of private equity capital and International D evelopment Agency funds into the sector through
IREED, resulting in a higher number of renewable energy generation projects being setup, benefiting
India by way of incremental power supply aswell as conservation of foss| fuels. The Fund will offer
private investors an ided entry point into the renewable energy sector through a professondly
managed fund. The creetion of the fund is ds0 expected to encourage carbon credits trading (under
the Kyato Protocol) by way of the credits generated through the renewable energy projects being set
up under IREED.
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4.2. Project Opportunitiesin Renewable Energy

The projects that can be implemented using RET’ s can address one or more of the following
aress.

O Rurd house hold ectrification

Solar home systems, small-scale wind and family-sized hydropower schemes can provide
electricity for lighting and low power appliances such as a radio or a cooling fan. Families
can aso use portable solar lanterns with a fluorescent lamp, which provides better lighting
than kerosene lamps or candles.

U Energy for Education and Hedlth

Health centers can use solar photovoltaic (PV) or wind power to generate electricity for the
refrigeration of medical supplies, lighting, equipment sterilization and telecommunications.
Affordable clean energy supports better education. Basic facilities such as lighting,
computers and audio-visual equipment canmake a huge difference in schools that previously
had unreliable, little or no power.

U Grid feeding/Isolated minigrids

Wind farms, small-scale hydropower, biomass, geotherma and other renewable energy
technologies are cheaper than conventional alternatives in many situations. These renewable
technologies can be connected either to small local mini grids or to a national grid for
demand side management and peak shaving options.

Q Water

Rural communities can use solar photovoltaic or wind powered equipment to pump water for
drinking, livestock and in some cases irrigation. Renewable energy can also power water
purification systems to make clean drinking water.

O Cooking

Biomass (such as wood, straw and animal dung) and biogas (principally methane from
composting) provide the cheapest option for cooking in many rural areas and some rura
communities are successfully using solar cookers. Millions of households now use improved
cook stoves, which consume much less fudl.

O Agriculturd and Commercia

Smadll-scale hydropower provides direct mechanical power for processing agricultural crops
such as grains. Water mills are still an important part of many rura economies. Solar
photovoltaic systems can support income-generating applications such as evening lighting in
shops and charging batteries for loca people. Solar drying plays an important role in rural
agro processing. Solar water distillation is of growing importance, particularly in places
where global warming is exacerbating the problem of sea water contaminating fresh water
supplies.
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The following table provides details of possible renewable energy project opportunities:

RE Technology Specification Applications
Solar Thermal Space Systems with average New Buildings to be constructed
Heating Systems collector area of 25 m’
Solar Thermal Space Systems with averagecollector area | Hotels, Offices and large houses
Cooling Systems of 25 m2

Solar Hot Water Systems

Domestic Systems

capable of supplying 200 Ipd of hot
water

Non-domestic systems with average
size of 2500 Ipd of hot water

Houses and apartment
Blocks

Commercia and light
industrial sector

Solar dryersfor agriculture

Systems with an average collector
area of 200 m2

Fruit, tobacco and other agro-
processing industries

Industrial Process Hesat
through Solar Thermal

Systems with an average collector
area of 1000 m2

Textiles, Fertilizers and other
process industries

PV Village eectrification 600 Wp stand-aone systemsand 10 | villages which areyet to be

systems kWp mini-grid systems electrified

Solar Electrification Solar Home Systemsof 80 Wpand | Off-grid rural communities
Solar lanterns

PV Pumping Systems

Micro-irrigation systems with a
3kWp array

PV powered booster pumps with a
100 Wp module for urban water
pumping

Replacement of existing minor
irrigation pumps with PV for
irrigation

Urban water supply
networks

PV Professiond systems

PV drinking water systemswith a
pump and purifier powered by a3
kWp array

Standalone lighting
systems of 100 Wp size

PV Power packs of 1.5 kWp size

PV grid tied systems of 25 kWp size

PV Systems for automation of 200
Wp size

Communities without
water services

Loca administrative bodiesand
institutional users

Small business,
commercia sector

Support in distribution
feeders

Banking / ATMs standalonel T
centres

PV telecom systems of 10 kWp each | Telecom and PV
repeater stations
PV hedth & education Refrigeration and lighting systems Remote health centres and
systems of 500 Wp each clinics.

Lighting and computers powered
through 500 Wp systems

Remote schools and educational
establishments

ﬁﬁ Power

India

Page 35




PROMOTING ENTREPRENEURSHIP IN RENEWABLE ENERGY

RE Technology Specification Applications
Wind electric generation Unit sizesof 1 MW wind energy Grid connected wind farms
generators
Unit sizes of 100 kW Stand-alone off-grid
Wind energy generators systems for electricity
and water pumping
Wind pumps 4 m diameter deep well pumping Farms and communities without
systems electricity or water supply
Hydro power Small hydro power developments Grid connected electricity
generation
Canal drop schemeswith average | |rrigation canal network to power
size of 200 kW farms and communities
Hybrid Systems Wind PV hybrid systems of size 5
kW,
> Community, commercia and
PV-diesel hybrid systems with 3 L2 ISE BRI
kWp array size
Biogas systems Large biogas plants of 500 m3 or Institutions such as government
1000 m3 Capacity cattle and poultry farms
Small biogas plants of 15t0 100 M3 | Fgrms and households
capacity
Gasification plants Briquetting-cum gasification plants | manufacturing units,
of 30 kWe gasifier output communities, rurd industries
Urban waste to energy plants | Solid and liquid waste power plants | Cities generating largeamounts
of urban and industria waste

4.3. Actual income-generating opportunities in renewable energy. Examples

Sustainable Agriculture by Wind Power

An onion grower in Indonesia was accustomed to working
1,040 hours per season, hauling water to irrigate his crop.
These efforts produced a crop valued at $550. Using a wind
powered community water pump, this farmer was able to
increase his crop and his income fourfold and reduce his
labour to 100 hours per season. In return for the water

service, the farmer pays a fee of $0.10 per cubic meter of &

water used to the community committee that manages the
water-pumping system. This amounts to about $40 per
month in expenditures during the six-month dry season. His

profit of more than $1,400 per season makes the cost worth | :

it, particularly since his children can now attend school
instead of working in the fields. (could give the farmer a
name for greater authenticity)
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Solar Powered Sawmill

Hanif is a sawmill operator in the small village of Dhalapara in &
central Bangladesh. Hanif earns $0.20 per cubic foot for sizing timber N
brought to him by local villagers. He normally is able to size 200 ‘g
cubic feet per day, earning $ 548 per month after his pay outs in terms

of his assistant’s salary and the cost of fuel for the diesel-powered &
mill. In 1997, Hanif was able to take advantage of a Grameen Shakti
programme that provided solar energy systems on credit. For $270, 1
Hanif was able to purchase a 17-W PV system including a
photovoltaic panel, battery, charge controller, and two fluorescent &
lamps. The system enabled his business to operate an additional four
hours per day, increasing his cash flow by 50%. These profits were " 24 :
high enough for him to repay the system costs within two months. He Source: Grameen Shakn
is now the owner of a second sawmill in aneighbouring village.

Improved watermill for grain grinding

The watermill (locally called gharat) at the foot of Gadora village, Uttaranchal is one of 22
mills on the same stream. The mill is owned by Jyanti Prasad Mattiyal and has been passed
down from father to son through several generations. The traditional mill, was able to
produce an output of 5 kg per hour of flour. This was insufficient to give the miller a living
income and he operated the mill only occasionally in collaboration with his father, while he
worked at the local school. In 1999, the miller took a soft loan sponsored by Wlnrock
International in order to procure an upgraded s e
gharat system. The improved gharat at Gadora has
been operating since April 2000. The output of the
mill has increased to around 20 kg per hour, even |
increasing to above 25 kg per hour in the monsoon.
More and more villagers have begun to access
Mattiyal’s mill, attracted by the speedier milling }
and prefer it to the diesel mill, which is twice as §
expensive. The mill now operates all day, every
day of the week, to meet the demand for flour &
grinding in the village and from surrounding &&= '
villages On special occasions, it rurs al night to Source: IT Power India

meet the demand. The total cost of the equipment for the upgrade, including civil works, was
approximately Rs.15,000. In a typical year, the mill generates a cash surplus of Rs.20,000.
Payback for the upgrade can was extremely rapid. Mattiyal has long-since given up his job at
the local school in order to operate his mill full-time. He has also invested in a cross-flow
turbine in a new mill-house next to his gharat, which he uses for rice-hulling and generating
electricity. The mill has provided him and his family not only with flour but also an adequate
income.

Improved Cook Stoves

Rashid Piri is an intrepid inventor and craftsman living in Zambias capital, Lusaka. Along
with more than 90% of Zambias population at the start of the 21st century, Mr Piri's
household cooked their meals on traditiona stoves, using charcoal or firewood. The task was
less than pleasant: the stoves are only 10% efficient, last just 12 to 18 months, and produce
substantial indoor smoke and soot. Then he learned about the Ziko — an improved stove
invented in another part of Africa, which is more than twice as efficient and lasts 8 years.
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After buying one and testing it, he discovered that the improved stove
would produce not only better cooking energy, but would aso reduce
household consumption and cost of charcoal and the exposure to indoor
smoke and soot. Mr Piri concluded that the business of making and
selling improved stoves, was a good idea He set up RASMA
Engineering to make and sell the improved stove. Today he produces and
sells approximately 50 energy efficient cook stoves per month. Through
the provision of enterprise development services and $20,000 in equity
from the Africa Rural Energy Enterprise Development Programme
(AREED), RASMA has been able to increase its production to 600 stoves
per month. RASMA has purchased various machines as well as a second
hand vehicle to transport the goods.

Source: Openfor Busness,
Solar Entrepreneur in Nigeria UNEP

Attah Frederick is a qualified electrical engineer from his local university in Bauchi, Northern
Nigeria. After graduating from the university, Fred set to work constructing and maintaining
power lines. His interests in computing lead him to take a professiona qualification in
computer engineering a couple of years later. Around that time, the British government was
helping to fund a health project in a nearby state and Fred was asked by a friend if he would
be interested in working for him putting together the solar equipment being supplied from the
UK. Thiswas the opportunity he had been looking for, and Fredagreed Working alongside
British solar engineers Fred soon soaked up the essentials of the solar business and was
quickly able to diagnose faults and put set right the flawsin many of the installations around
his loca area. Fred now had al the skills he needed to be-come a true solar entrepreneur.

Fred was invited to join a forma training course being
funded by a UN aid agency. This was a two-week course
which took around 30 participants from the basics of volts
and amps right through to design techniques and on to ™
practical installations on site. Always keen to get more
experience, Fred volunteered to help out a visiting solar
engineer from the UK. During their time together, Fred
was able to hone his practical and theoretical skills and
understand more broadly the world market for solar
energy products.

During his 3 yearsin the solar business, Fred has installed
over 100 solar systems, totaling around 25,000Wp of
installed capacity, as well as repairing and renovating a
number more. He has worked on everything from a
humble solar home system of a few watts to multi-kilowatt
installations like the one supplying power to the
University of Jos Ornithological Research Ingtitute. Fred has become distributor for Bright
Light Solar in the UK and is a member of a wider network of solar companies in the country
that shares skills, training opportunities and work-load. His position in the Bright Light
network helps Fred to smooth out the project-based nature of the solar business and to get
help and technical advice from colleagues in Nigeria and from counterparts overseas.

Source: The Solar Entrepreneur, June 2004
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5. CONCLUSIONS

There is much greater awareness today regarding the damage to the earth’s climate due to
industrialisation, over-farming, pollution and the increasing use of carbon-based fuels such as
coal and oil. “Global warming threatens to permanently disrupt the delicate balance of the
climate, and could creae deserts in currently fertile regions and bring arctic weather to
temperate areas such as northern Europe. These changes would affect every member of the
human population, bringing greater poverty to the Poor&st countries and health problems such
as skin cancer and asthma to millions of people.” *° In such a situation it becomes imperative
that the youth be made aware of the need for, and, participates in, promoting renewable
energy systems. Further, in many of the developing countries, there is the whole issue of
unemployment and the attendant problems it creates. Developing entrepreneurship in
renewable energy, offers a workable solution as we have perceived in the case studies
discussed in this report.

Though steps have been taken in this direction, the entire process is still beset by problems.
Most of the entrepreneurial endeavours in the renewable energy sector at present are donor
driven, which raises serious concerns regarding the sustainability of the projects once the
grant ceases to exist. The main barriers in popularising the concept of renewable energy
enterprises seem to be the high upfront costs in the rural scenario due to lack of basic
infrastructure such as transport, communication, skilled personnel, etc. As mentioned earlier
in the report, promising initiatives and approaches are coming up to support entrepreneurship
ventures in renewable energy among youth and local rura communities through training,
marketing, feasibility studies, business planning, management, financing and linking to banks
and community organisations.

Access to finance seems to be the main constraint for renewable energy market devel opment.
Even though credit may be available, it is often too expensive or available for too limited a
period to be useable. Successful entrepreneurship ventures require one-time seed capital to
carry out activities such as market surveys, personnel training, establishing sales and service
networks, and writing a business plan.

The following conclusions can be drawn based on this study on youth entrepreneurship in
renewable energy:

O Awareness to be increased regarding entrepreneurship and enterprise development
prospects in renewabl e energy as an option for self -sustenance among youth.

Q Information and details concerning entrepreneurial and enterprise  development
opportunities in renewable energy should be available to the youth at a single source.

O Interaction and linkage of youth entrepreneurs with prominent business and other stake
holders in renewable energy sector hasto be established.

O Benefits and advantages of entrepreneurship and enterprise development should be
incorporated in the education curricula.

O Youth entrepreneurship ventures need follow -up support to make the business
sustainable

O Efforts should be made towards motivating and driving the youth to take up the new
challenges of renewable energy enterprise development.

D \www.eu2004ie
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