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Population Population with Population Electrification Urban Rural
electricity without rate electrification rate electrification rate

electricity
Million Million % % %
Africa 35,5 62,4

Developing Asia 3.255 2.236 1.019 68,7 86,7 59,3
Latin America 428 382 46 89,2 97,7 61,4
Middle East 173 158 15 91,8 99,1 77,6
el Couifs 4.687 3.072 1.615 65,5 85,3 52,4
Eg;zmgs and oeco 1.492 1.484 8 99,5 100,0 98,2
World 6.179 4.556 1.623 73,7 90,7 58,2

Within the developing world, there is also an immen se gap, between the urban and
rural populations.

Of the 1.615 million people without access to elect  ricity in the developing world,
1.340 million live in rural areas

Source: International Energy Agency



CAGR
2000 2001 2002 2003 2004 2005 2000-2005

74.1 119.9 172.6 232.6 472.4 667.4 55%
Percent Total 29% 34% 34% 34% 45% 48%

83.3 117.4 187.1 262.7 3415 448.0 40%
Percent Total 33% 33% 37% 39% 33% 32%

North America 36.8 46.2 61.9 77.6 105.0 139.0 30%
Percent Total 15% 13% 12% 11% 10% 10%

West Asia 15.1 18.4 235 28.3 42.0 48.6 26%
Percent Total 6% 5% 5% 4% 4% 3%

Latin America 11.3 13.2 15.5 18.6 21.0 20.8 13%
Percent Total 4% 4% 3% 3% 2% 1%

Oceania 9.3 11.7 14.4 19.6 22.1 20.8 18%
Percent Total 4% 3% 3% 3% 2% 1%

Southeast Asia 6.1 7.2 8.8 11.0 15.8 19.5 26%
Percent Total 2% 2% 2% 2% 2% 1%

Central & Southern Africa 10.1 12.0 13.3 15.7 18.9 18.1 12%
Percent Total 4% 3% 3% 2% 2% 1%

Middle East 2.6 3.1 3.4 4.1 4.9 5.6 16%
Percent Total 1% 1% 1% 1% <1% <1%

North Africa 3.3 3.8 4.4 5.1 6.3 1.8 -11%
Percent Total 1% 1% 1% 1% 1% <1%
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Country

North America
Latin America
Europe

Middle East
North Africa

Central & Southern Africa

West Asia
Asia
Southeast Asia

Oceania

% Grid

%

%

2005 Total % Grid Commercia % Grid % Off Grid % Off Grid Consumer Consumer
MWp Residential I Utility Industrial Habitation Power Indoor

139.0 35% 28% 0% 16% 15% 4% 0%
20.8 0% 0% 4% 27% 68% 1% 0%
667.4 54% 43% <1% 1% 1% <1% 0%
5.6 0% 1% 4% 55% 35% 5% 0%

1.8 0% 2% 0% 58% 35% 5% 0%

18.1 0% 0% 3% 28% 65% 4% 0%
48.6 0% 4% 7% 44% 40% 5% 0%
448.0 85% 2% 0% 4% 4% 2% 2%
19.5 2% 0% 0% 29% 56% 7% 5%
20.8 9% 1% 1% 44% 36% 9% 0%




2004 Total 2006 Est.
MWp D Growth %

Country/Area

Mexico

Other Central
America @

Caribbean ©®

Brazil

Argentina

Peru

Chile

Venezuela

Bolivia

Other South
America @

Although, electricity rates in Latin America are hi gh, 89,2%, the reality in rural areas
IS much different, the rate on electrification decr easesto 61,4%.



(Percent)

Country/Area

Mexico

Other Central America
Caribbean

Brazil

Argentina

Peru

Chile

Venezuela

Bolivia

Other South America

%

%

%

%

2005 Total Grid Grid % % Remote Remote Consumer
MWp Residential Commercial Grid Utility Industrial Habitation Power
4.0 0% 0% 0% 0% 96% 4%
1.5 0% 0% 0% 2% 98% 0%
3.1 0% 0% 1% 45% 50% 4%
35 0% 1% 9% 30% 60% 0%
2.6 0% 0% 5% 0% 95% 0%
3.1 0% 0% 0% 45% 55% 0%
1.3 0% 0% 0% 63% 37% 0%
0.6 0% 0% 0% 60% 40% 0%
0.2 0% 0% 0% 35% 65% 0%
1.0 0% 1% 31% 45% 23% 0%




2003 2005

Total % 2004 Total % Total 2006 Est.
Country/Area e Change MWp Change Wit Growth %
West Asia
India 25.9 49% 38.5 21% 46.4 14%
Nepal 0.9 49% 1.4 -32% 0.9 13%
Bangladesh 0.4 48% 0.7 -33% 0.4 -12%
Pakistan 0.4 48% 0.6 -61% 0.2 2%
Other West Asia @ 0.6 49% 0.8 -27% 0.6 -2%

Total WestAsia

Asia
China 13.4 154% 34.2 32% 45.1 -6%
South Korea 2.9 90% 5.5 43% 7.8 -9%
Taiwan 1.9 169% 51 32% 6.7 -30%
Mongolia 0.7 21% 0.9 18% 1.0 -54%

In Asia, both rural and urban electrification rates are lower than in Latin America.
However, in rural areas electrification rates are m uch lower, 59,3%.



(Percent)

2005 % %
Total % Grid % Grid % Grid % Remote % Remote Consumer Consumer
0 MWp Residential Commercial Utility Industrial Habitation Power Indoor
46.4 0% 4% 7% 45% 37% 5% 1%
0.9 0% 0% 0% 7% 92% 1% 0%
0.4 0% 0% 0% 5% 90% 5% 0%
0.2 0% 0% 0% 36% 55% 9% 0%
a 0.6 0% 0% 0% 15% 78% 7% 0%
387.3 97% 2% 0% 0% 0% 1% 0%
45.1 14% 4% 0% 31% 32% 6% 14%
7.8 16% 5% 0% 31% 41% 4% 3%
6.7 11% 6% 0% 38% 18% 7% 20%
1.0 0% 0% 0% 0% 100% 0% 0%




2003 Total % Change 2004 Total % Change 2005 Total 2006 Est.

Country/Area MWp MWp MWp Growth %
Southeast Asia
Indonesia 3.8 50% 5.7 24% 7.0 10%
Thailand 2.4 48% 3.5 24% 4.3 9%
Malaysia 1.7 48% 24 24% 3.0 6%
Vietnam 1.5 31% 2.0 23% 2.4 9%
Philippines 0.8 50% 1.1 24% 1.4 10%
Other Southeast Asia @ 0.9 16% 1.0 23% 1.2 15%
Total Southeast Asia
Oceania
Australia 17.4 13% 19.7 -5% 18.6 -17%
New Zealand 1.2 12% 1.3 -5% 1.3 -17%
South Pacific 0.7 9% 0.8 -5% 0.7 -19%
Papua New Guinea 0.3 14% 0.3 -6% 0.3 -19%




(Percent)

2005 %
Total % Grid % Grid % Grid % Remote % Remote % Consumer Consum
MWp Residential Commercial Utility Industrial Habitation Power er Indoor
7.0 0% 0% 0% 32% 54% 7% 7%
4.3 9% 2% 0% 32% 41% 10% 6%
3.0 0% 0% 0% 20% 72% 2% 6%
2.4 0% 0% 0% 28% 69% 0% 3%
1.4 0% 0% 0% 33% 56% 11% 0%
19.5 2% 0% 0% 29% 56% 7% 5%
18.6 10% 2% 1% 43% 34% 10% 0%
1.3 0% 0% 0% 50% 50% 0% 0%
0.7 0% 0% 0% 50% 50% 0% 0%
0.3 0% 0% 0% 26% 66% 8% 0%




2003 Total

Country MWp

Middle East

2006
% Growth ZO(K;‘I'VJ otal % Growth ZO(K;)VJOtaI Estimate
P P Growth

Turkey

Israel

Saudi Arabia

Jordan

Other Middle East




(Percent)

Country

Middle East

Turkey

Israel
Saudi Arabia
Jordan

Other Middle East

2005 % Grid % Grid % Grid % % %

Total Connected Connected Connected Remote Remote Consumer

Mwp@®) Residential Commercial Utility Industrial Habitation Power
1.4 0% 5% 13% 16% 59% 7%
1.1 0% 0% 3% 25% 67% 5%
0.9 0% 0% 0% 89% 6% 5%
0.4 0% 0% 0% 70% 30% 0%
1.8 0% 0% 0% 84% 12% 4%




Country

North Africa

Morocco

Egypt

Algeria

Libya

Other North Africa

Central and
Southern Africa @

Republic of South Africa
Zimbabwe

Kenya

Niger

Zambia

Uganda

Nigeria

Nambia

Angola

Other Central & Southern
Africa

2006

ZO(ﬁV'\ll'otal % Growth 20('321V;I/'otal % Growth 20(|)\/?V;I/'otal Estimate
P P P Growth
2.0 33% 2.6 -77% 0.6 17%
1.1 14% 1.3 -62% 0.5 -13%
0.5 -2% 0.5 -60% 0.2 -49%
0.4 19% 0.5 -80% 0.1 -52%
1.1 17% 1.3 -72% 0.4 -30%
5.2 18% 6.2 -3% 6.0 -29%
1.5 18% 1.7 -6% 1.6 -43%
1.5 36% 2.0 2% 2.0 -33%
1.1 21% 1.3 -8% 1.2 -41%
1.0 18% 1.2 -5% 1.1 -39%
0.8 14% 0.9 0% 0.9 -45%
0.5 19% 0.6 -16% 0.5 -19%
0.5 20% 0.6 -16% 0.5 -47%
0.3 19% 0.4 8% 0.4 -4%
35 17% 4.1 -5% 3.9 -53%

Although, rural electrification rates in Africa are
annual PV installations are decreasing.

the lowest in the world,

19%,



Country 2005 % Grid % Grid % Grid % % %
Total Connected Connected Connected Remote Remote Consumer
Mwp @) Residential Commercial Utility Industrial Habitation Power

North Africa

Morocco 0.6 0% 0% 0% 27% 65% 8%
Egypt 0.5 0% 0% 0% 85% 15% 0%
Algeria 0.2 0% 20% 6% 55% 19% 0%
Libya 0.1 0% 0% 0% 90% 6% 4%
Other North Africa 0.4 0% 0% 0% 60% 32% 8%

TowlNorthAfica

Central & Southern Africa®

Republic of South Africa 6.0 0% 0% 9% 55% 30% 7%
Zimbabwe 1.6 0% 0% 0% 0% 100% 0%
Kenya 20 0% 0% 0% 10% 87% 3%
Niger 1.2 0% 0% 0% 6% 94% 0%
Zambia 1.1 0% 0% 0% 0% 100% 0%
Uganda 0.9 0% 0% 0% 34% 66% 0%
Nigeria 0.5 0% 0% 0% 25% 75% 0%
Namibia 0.5 0% 0% 0% 5% 95% 0%
Angola 0.4 0% 0% 0% 0% 100% 0%
Other Central & Southern Africa 3.9 0% 0% 0% 28% 65% 8%




2003 Total 2004 Total 2005 Total e

0) 0, .
MWp Y% Growth MWp % Growth MWp Estimated

Growth
Latin America
WESWASIE

Central Asia

Southeast Asia

Oceania
Middle East
North Africa

Central and Southern Africa

Source: Navigant Consulting
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Renewable energies can provide the most adaptable, flexible and easy
to use technologies for isolated rural areas, contributing, at the same
time, to climate change mitigation

Decentralised renewable energy schemes are often the least costly and
most feasible solutions for rural electrification

ARE offers the possibility of combining different renewable technologies
In order to provide more efficient and reliable solutions for rural
electrification

Potential for electricity generation is large. Market growth of

decentralized power generation could reach 5-7 GW by 2010 (source
IEA)



The Allilance for Rural Electrification (ARE) IS an
International non-profit organization founded in 2006 by
the most important European Renewable Energy Industry
Associations:

European Photovoltaic Industry Association (EPIA)
European Small Hydropower Association (ESHA),
European Wind Energy Association (EWEA)
European Biomass Industry Association (EUBIA)

Global Wind Energy Council (GWEC).



Most of the major renewable energy companies in the world are
represented by the mentioned associations.

We wish to take advantage from our experience in the rural electrification
world in order to provide sustainable solutions from the technical part and
to support the creation of additional funds for energy development in
developing countries.

ARE aims at facilitating the involvement of its industry members within a
rural electrification global dialogue.

ARE wants to stimulate and support durable rural electrification and to
promote clean energy as a tool against carbon dioxied emissions, energy
dependency and rural poverty. Just in case, looking for the most efficient
solution, we also consider hybrid systems as on of the technological
options.



Assessment of
demand: what is
needed

Match of Identification of Communication
demand and beneficiary and dissemination
supply countries

Assessment of
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RES solutions
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:> “‘ Assessment of demand

To evaluate the current situation of rural electrification from the
demand side

Worldwide study to analyze the electricity demand for rural

electrification in developing countries, including trends and future
scenarios

- Identification of consumers and dependencies.
- Creations of typologies and standardization.




5 “‘ Assessment of supply

To evaluate the industries technical solutions
To generate a common view and actions

Organization of thematic workshops and working groups

- Find out industry individual assets and common interests

- ldentification of technology, capacity building and financing
gaps

-  Develop ARE strategy to fill in the gaps (current offer is
outdated, not sufficient or inefficient)




- D“ Match of demand and supply

To adjust the industry proposal to the demand situation

Development of an ARE common industry proposal and

recommendations for rural electrification

- Adaptation of the technological offer to the existing demand

- Analysis of suitable financing schemes to improve investment
framework for renewables (legal and level playing fields for
private sector participation)

- Definition of necessary capacity building on demand and
supply side




‘D‘ |dentification beneficiary countries

To identify potential beneficiary countries

A survey will be conducted on area/country basis, considering
supply and demand side, in order to produce ARE proposals for
each area/country

A set of criteria will be developed to be applied and validated to
identify potential beneficiary countries upon demand for
electricity and feasibility to implement RES solutions




-“D Communication and dissemination

Generation of instruments of communication and dissemination
Presentation of ARE proposals to donors and beneficiaries

Development of policy recommendations and guidelines for
donors and beneficiaries

Participation to energy related events

Elaboration of ARE tools (newsletter, position papers, website,
leaflets, brochures, press releases, etc.)




ARE membership is open to all companies and institutions operating
within the renewable energy field

Key services for ARE members:

Suitable environment to cooperate, discuss and assess
challenges and opportunities for rural electrification

Access to the relevant stakeholders on rural electrification

Updated information concerning project funding programs, partner
matching, major events, concessions and financing instruments

Access to country profiles, best practices and case studies for
rural electrification

Studies on market development and market trends for rural
electrification

Support for the development of joint ventures and partnerships in
developing countries and emerging economies



Currently assesing demand and supply for rural electrification
through a number of action lines:

Action lines

Development of a worldwide study on electricity
demand within developing countries

WORKSHOP on Hybrid systems

Development of model for energy consumption and
commercialization

Participation in energy related events and Iin
proposals for rural electrification

Liaison with energy Initiatives, donors and benefic laries




Morning/afternoon session
Assesment of industry offer and presentation of ARE proposal

ARE will present a working proposal — model for energy
consumption and commercialization

Presentations will be given from different sectors of renewables i.e
PV, wind, small hydro, LPG

Posters, brochures, leaflets are displayed with further information

Exchange of information between participants during the workshop



Afternoon session - Identification of commun interests/what is missing:

According to your responses to the questionnaire, we have selected

some topics to be discussed within a round table on technical and
financial issues

Technology configuration

Operation and control

Standardization and certification systems

ARE proposal covering costs, electricity tariffs and subsidies



Expected outcomes

To get an overview of state of the art of hybrid systems for rural
electrification

To identify industry actors within this field

Next steps

Define the way forward to develop a common industry proposal with hybrid
systems:

Viability and futher steps of ARE proposal
Elaboration of studies (off grid scenarios within developing countries)

Define ARE working groups (technology, financing schemes, capacity
building)

Membership task 11 IEA- Hybrid systems
Next meetings




