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Management summary

The RTD4EDC project is focussed on the implementationr@wable energy technologies in
Emerging and Developing Countries (EDCs). The projeetésuted by a consortium of four
partners based in Europe (Belgium/The Netherlands), aBcherging and Developing
Countries (Paraguay, South Africa and India).

RTD4EDC will deliver one “overall final report” and thraaderlying reports:

- WP 1: The role of EU RTD&D policy to increase implemeiatabf renewables in EDCs
WP 2: The role of EU RTD&D in best and worst practitesn EDCs
WP 3: Evaluation of export potential for EU RE industry atemhtification of effective
RTD&D policies

This is the report of Work Package 3 in which the followacgvities were carried out in view

of the evaluation of export potential and identificatiorefdéctive RTD&D policies:

1. Desk Research Updating of EU RE industry export potential in EDCs; REECIPES
project fittp://www.energyrecipes.orgncluded an analysis of market size and market
trends for RE in all developing countries and providing dadaiformation on a selection
15 countries. The RECIPES results are updated with datarecent market studies on EU
RE exports.

2. Survey amongst EU Industry representativesurvey has been conducted amongst EU
Industry representatives, in which 53 respondents participBlbedsurvey included a
validation of the qualitative EU RE market potentialhe EDCs but also contained
guestions on perceived market barriers and opportunitetemathe role of (EU RTD&D)
policy in improving the implementation / market conditions.

3. Interviews with EU Industry representatiy€som the survey a representative sample of
20 well-informed people were asked for a further in démterview. Interviews elaborate
barriers and policy shortcomings for individual market-technokemgypment
combinations. Other questions focus on the way policy candge @riactical solutions to
realise the EU RE market potential. In Annex C a lishait the interviewed persons is
presented.

4. Analysis and reportind\nalysis of the information gathered from the above mentioned
sources resulted in the underlying report. Initially casafe report on the current export
potential of EU RE to EDCs and a report on possiblectffe and practical solutions to
realise this potential through RTD&D and/or alteivapolicy instruments were planned,
however both subjects are integrated in this report.

EU renewable energy export potential1]

RECIPES: “Tripling the volume of renewable energy in emergimdydeveloping countries in 2020
possible in a maximum scenario, with a positive socio-@monimpact and continued opportunitieg
for EU RE industry”.

The general conclusion of the RECIPES project is stilllyalut the results can be updated on
several specific technologies and countries.
- Desk Research shows that it is very likely that theimam scenario is realised:
“Tripling the volume of renewable energy in emerging and deuadocountries in
2020".
- China and India are developing RE capacity faster thaecexg, specifically for Wind
energy, Solar thermal and Photovoltaic. Other AsiancAfriand Latin American
EDCs are not implementing RE as fast as expectedhBsi renewable energy
markets still have a significant potential for Europeamtg.

is
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More detailed conclusions are:

At the overall level, the RE volume increases with a fa2tm the reference scenario
and with a factor 3 in the maximum scenario. The péagenof RE within the TPES
(Total Primary Energy Supply) remains stable in the raf®acenario and doubles in
the maximum scenario.

Market growth up to 2020 in INCO and western countrieglimsame volume (about
70 Mtoe).

RECIPES Market potential 2020 — Maximum scenario (update 2008

wind energy

China; The Market potential for Wind energy in Chinaaised under the maximum
scenario from 30.000 MW to 45.000 MW in 2020.

India; The Market potential for Wind energy in India is edisinder the maximum scena
from 20.000 MW to 25.000 MW in 2020.

Other Asian, Latin American and African EDCs: The magatential for Wind energy is
not growing as fast as expected, but the potential ishstile.

ro

Small and Medium Hydro

China; The Market potential for Small and Medium Hyidroaised under the maximum
scenario from 46.000 MW to 80.000 MW in 2020.

India; The Market potential for Small and Medium Hydrondia is raised under the
maximum scenario from 13.500 MW to 15.000 MW in 2020.

Other Asian, Latin American and African EDCs: MarkieisSmall and Medium Hydro a
not growing as fast as expected, but they have great untpppadial. Especially for the
European industry the market potential is still there.

e

Solar Thermal

China; The Market potential for Solar Thermal iseai under the maximum scenario frd
110.000.000 to 150.000.000 Installed Systems in 2020(Government Target).

India; The Market potential for Solar Thermal in Indiadagsed under the maximum
scenario from 2.000.000 to 5.000.000 Installed Systems in 2020 (Sue®overnment
Policy).

For other Asian, Latin American and African EDCs theeptial market expectation for
Solar Thermal is not changed.

m

Photovoltaic

China; The Market potential for Photovoltaic is raisedier the maximum scenario from
930 MW to 1.800 MW Installed Capacity in 2020 (Government target

India; The Market potential for Solar Thermal in Indiaagsed under the maximum
scenario from 145 to 3.500 MW Installed Capacity in 2020 (Gowent target = 10 GW)
For other Asian, Latin American and African countiies potential market expectation i
not changed.

U7

Solid Biomass and Biogas

China; The Chinese Government target calls for 5,5 GW of lsistiieed generating
capacity by 2010 and 30 GW by 2020.

India; The use of biomass in power generation and biofuel produstprojected to
increase more quickly. Current installed capacitybiomass power generation is 0,3 G
and it is expected to reach 4,5 GW in 2020.

Among developing countries, small-scale power and heat proddadbm agricultural
waste is common. The use of biomass for power and heat padiscsignificant in
countries with large sugar industry, including Brazil, ri2hiColombia, Cuba, India, the
Philippines and Thailand.

Biofuels for transport

Emerging and Developing Countries are very interestingh®production of second
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generation biofuels. For EDCs there is a large potentihlhigh revenues per hectare.
Export of EU technology is interesting, because not everytigohas the technology to
build their own plants for the processing from biomass tareth(fermentation).

Geothermal energy

Geothermal provides almost 10 GW of power capacity, grovaaghly 2-3 percent per
year. Most of this is in Italy, Iceland, Indonesia, Japdexico, New Zealand the
Philippines and United States.

Other renewable energy technologies

Concentrated Solar Power is becoming a very interestihteghnology and the first
projects are planned in EDCs, mainly in North Africa.

Ocean and tidal energy is still in the demonstration plaismugh there are possibilities
many EDCs, such as: Chilli, Mexico, etc.

n

In general EU RE Industry representatives perceive EDCas (highly) attractive markets.

Asian/Pacific countries and Latin American countass perceived a little more attractive
markets then African countries.

There are great differences in market attractivenesgden the different RE technologies
under study (see also chapter 4).

Barriers and success factors

In Africa the highest barriers are perceived by EU RE Imgukillowed by Latin
American countries and Asian and Pacific countritepagh there are some differences
for different RE technologies.

The main success factors perceived by EU RE Industry imeakets are: The right local
partners and Governmental assistance in the target market.

EU Policies, programmes, initiatives and activities

EU RE Industry is generally familiar with the Frameworkd®ammes, EU Energy Facility
and European Technology Platforms, but most of the otheumsnts are not very well
known.

EU CDM / JI projects and EU Emission Trading Scheneesaen as quite effective and
they give good business opportunities for EU RE Industry.

Bilateral programmes, focussed on Emerging Countriesnédmd India) are not very well
known, but they are nonetheless — from the (scarce) inforn@atiaided through the
survey - seen as effective and they give business opportdoities) RE Industry.

Suggestions for future programmes and initiatives

Co-operation EU RE Industry with local private sectad & TD partners in EDCs is

crucial for long term market success.

A (online) database with local information of EDCs anstIpeactices can be very useful,
so that not everyone makes the same mistakes.

Knowledge transfer is a good way to accelerate RE in EDCs

Demonstration projects can be helpful to enter markdE®i@s and to raise awareness and
trust, but follow-up is needed not achieve multiplication.

EU program for Policy support to EDCs can improve the condifmmBU Industry to

enter the markets in EDCs.
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Introduction

1.1 RTD4EDC project

The RTD4EDC project is focussed on the implementationr@wable energy technologies in
Emerging and Developing Countries (EDCs). The projeetésuted by a consortium of four
partners based in Europe (Belgium/The Netherlands), aBcherging and Developing
Countries (Paraguay, South Africa and India).

Table 1 Market-technology-equipment combinations

Market

Equipment

Hot water residential - urban

solar water heater

T — .
S | Hot water residential - rural simple solar water heater
" [Heat for drying in agro en forest industry solar dryer
Electricity for rural settings: stand alone or pv cells
small local grid
E Electricity for users who are connected to pv-cells
the national grid
Electricity grid-connected large pv-fields
Direct mechanical energy for water pumping, | small wind-turbine
milling
o | Electricity for rural residential and public small wind-turbines < 30 kW
£ | services: stand alone or small local grid
= Electricity connected to the (local) grid turbines <1 MW
Electricity grid-connected on shore wind-turbines or wind-parks > 1MW
Electricity grid-connected off shore wind-parks
g Heat for local |ndust_ry (e.g_. horticulture, Geothermal (direct heat use, various technologies)
s pisciculture) or public services low enthalpy
<
S | Electricity grid-connected
8 high ent%/a?py geothermal
Electricity for rural residential and public Micro hydro <100 kW (sometimes < 50 KW classification is
5 | services: stand alone used)
g Electricity feed in small local grid Mini hydro 100 kw — 1 MW
g— Electricity grid-connected Small hydro 1-10 MW (some countries use 15, 25 or MW
5 classification)
2 | Electricity grid-connected Large hydro >10 MW (some countries use 15, 25 or MW
classification)
Cooking and heat for rural wood-stove
Gas for cooking and heating rural small digesters using local manure
Heat combustion of wood residues
«» | Heat and electricity combustion of agro waste
7] — n T n
@ | Heat and electricity digestion factory farming
% Electricity grid-connected biomass (wood plantation) combustion and gasification
@ | Electricity grid-connected large digesters from agriculture

Electricity grid-connected

incineration of city waste (energy production in plants from
burning city waste, not always considered as renewable)

Transport fuel

bio-fuels from energy-corps




1.2 Scope of the RTD4EDC project

Market-technology-equipment combinations

Renewable Energy is a broad subject that includes a wide airtechnologies and
applications. When reviewing the export potential of renewaiéegy technologies it should
be made exactly clear which technologies are discussed pPuagh is therefore specifying
technologies in combination with their intended use and speifiipment (for example size).
The main aspects to be taken into account when implemdRE can vary depending on its
use and users. Market analyses (export potentials) sheulelated to specific users (market)
and installations (equipment). In the RECIPES projextdefined market-technology-
equipment combinations. All analysed market-technology-eegeiip combinations are
presented in Table 1. These market-technology-equipment catidnis will also be subject of
study for the current ‘RTD4EDC’ project.

The combinations are grouped on basis of the renewable eswmrge. The following table
presents an overview of the market-technology-equipment catitims based on energy
source and end-use.

Countries

In work packages 1, 2 and 3 information is gathered froergimg and developing countries.
As the European Commission INCO list (Annex B) consists of ddintries for practical
reasons a selection of countries is made. To provide amstadding of the role of RTD&D
and an overview of best practices in EDCs, it is not deamedssary to use information from
all these 115 countries — the project team has attemptdshde the conclusions on a
representative sample of countries.

The countries that where studied in depth are given indketable.

Table 2 Selection of emerging and developing countrieEPCs) under study

Africa Latin America / Caribbean Asia and Pacific

1. South-Africa 6. Argentina 11. China

2. Ghana 7. Brazil 12. India

3. Cameroon 8. Mexico 13. Indonesia
4. Uganda 9. Colombia 14. Philippines
5. Niger 10. Peru 15. Thailand

The selection of the countries is based on achieving abatlhced spread with regard to
geographic, climate and socio-economic characteristics. Tduesdries were also studied in
the preceding RECIPES project, during which relations veitiall experts were established in
each country.

1.3 Project objectives

The project aims at providing:
1. Clear ‘recipes’ for future RTD&D activities for the Eyrean Commission, based on a
better understanding of:
- the potential impact of EU RTD&D activities (relativegossible other policy options)
on the share of renewables in EDCs;
- the relation of EU RTD&D activities with best and wigpsactices of implementation
of renewables in EDCs;
- the possibilities of EU RTD&D activities to promote Euhesvables industry in EDCs.
2. Increased opportunities for European renewables indusaxptart to EDCs due to:
- a better understanding of export potentials to EDCs;
- anincreased awareness of the possibilities for impténwerenewables in EDCs



- (when implemented) RTD&D policy activities supporting theuisties activities.

The strategic objectives addressed are:

To assess the role of research, technological developndeamonstration (RTD&D)
and to compare it with other options to implement moderewable energy technologies
in emerging and developing countries also in the conteieadohannesburg Renewable
Energy Coalition and the EU Energy Initiative;

To identify the best-practices, especially for capaliiifding, technology transfer,
training, etc. in emerging economies and developing countries;

To quantitatively evaluate the export potential for EU weaatde industry and propose
specific policy measures to achieve this potential.

1.4 Activities of the RTD4EDC project

The project is divided into five work packages:

WP 1: Assess the role of EU RTD&D policy to increase enmntation of renewables in
EDCs

WP 2: Identification of best and worst practices; the obl& TD&D policies and how to
learn from them

WP 3: Evaluation of export potential for EU RE industry dstehtification of effective
RTD&D policies to achieve this potential

WP 4: Validation and dissemination of results

WP 5: Project management

For executing the project, the project team used the follomigttpodologies:

General information gathering and desk research;

25 In-depth interviews with experts and stakeholders;

Survey (sample of 200) for evaluation of export potentidl effective RTD&D policies;
Assessment of the role of RTD&D activities;

Analysis of 75 best and worst practices;

Confronting, integrating and synthesising of findings;

Organisation of a workshop for validation of results ssmbmmendations.

The main output of the project will include reports ondaheve-mentioned results, but also
a website, fully disclosing all gathered data, infororatind results.

RTD4EDC will deliver one “overall final report” and thraaderlying reports:

WP 1: The role of EU RTD&D policy to increase implemeiotaibf renewables in EDCs
WP 2: The role of EU RTD&D in best and worst practiresn EDCs

WP 3: Evaluation of export potential for EU RE industry &fehtification of effective
RTD&D policies

1.5 Scope of the WP 3 report in the context of the  study

Underlying report is the WP 3 report. WP 3 is concendrate
1. Evaluation of the export potential for EU RE industrfeiDCs

2.

Identification of the industries’ view on:
a) RE market potentials in EDCs;
b) Barriers and opportunities in EDCs;
c) Assessment of current EU policies related to RE in EDC



This report integrates the two deliverables:
D3.1  Report on the Evaluation of EU~RE export poteri&DCs.
D3.2 Report on effective RTD&D Policies to realise Hi¢ RE potential to EDCs.

1.6 Approach and activities for WP 3
Work Package 3 consisted of the following activities:

1. Desk Research > Updating of EU RE industry exportgdential in EDCs

The RECIPES project included an analysis of market & market trends for RE in all
developing countries and providing detailed information oelecgon 15 countries. The
RECIPES database includes figures (or estimates) arritie or RE technologies
implemented in these countries. Also indications are provinteithe export potential for EU
renewables industry, including an assessment of risksgpuattonities associated with this
potential. These findings will be further interpreted fa¥ $pecific purpose of the current
RTD4EDC project. The RECIPES results are updated waith lom recent market research
studies on EU RE exports & RE exports of ‘competitoike(USA, Japan, Australia, etc.)
where available. Through this operation a state-of-theverview of EDCs RE market size,
market shares and market developments is realised.

2. Survey amongst EU Industry representatives

A survey has been conducted amongst EU Industry representatiwdgch 53 respondents
participated. The survey included a validation of the tptale EU RE market potential in the
EDCs but also contained questions on perceived markegiisaand opportunities and on the
role of (EU RTD&D) policy in improving the implementatiémarket conditions.

3. Interviews with EU Industry representatives / NGO’s/ development org.

From the survey a representative sample of 20 well-infoppeegle were asked for a further in
depth interview. A gquestionnaire and short protocol have beeeloped and shared with all
interviewers in order to obtain high quality and comparahta.dnterviews will elaborate
barriers and policy shortcomings for individual market-technokgypment combinations.
Other questions will focus on the way policy can provide pralkcsolutions to realise the EU
RE market potential. In Annex C a list with all the intewed persons is presented.

4. Analysis and reporting

Analysis of the information gathered from the above mentisoeadces resulted in the
underlying report. Initially a separate report on the caregport potential of EU RE to EDCs
and a report on possible effective and practical solutmnsalise this potential through
RTD&D and/or alternative policy instruments were planrenyever both subjects are
integrated in this report.

1.7 Desk Research

The most significant studies showing similarities with RECIPES assessment of market
potentials in 2020 were examined, including the following:

World Energy Outlook 2007 / China and India Insights, InteonafiEnergy Agency, 2007

Energy and Climate Change, World Energy Council, 2007

US DoE Energy Information Administration — EIA scenarios

WEC — World Energy Council — scenarios to 2050

Shell scenarios to 2050

EREC scenarios to 2040

10



Wind Forcel2 - Greenpeace and EWEA

UNDP/GEF — Global Environment Facility

EWEA 2006, Annual Report

Renewables, Global Status Report, 2007

2007 Global Energy Survey, World Energy Council, Korn/Ferrgriwtional, 2007

For more information on the used sources see Annex E.

1.8 Survey EU Industry representatives

A survey is conducted amongst EU Industry representativessuriiey includes a validation
of the qualitative EU Renewable Energy market potentidlerEmerging and Developing
Countries but also contains questions on perceived marketrbaand opportunities and the
role of policy (especially EU Research Technology Devekmgrand Demonstration policies)
in furthering the implementation of RE in EDCs.

The Survey has been send to 236 EU Industry representativetall53 people have

responded and filled in the questionnaire (online). Thigarese is less than expected, but even
after several reminders it was not possible to get nes@onses. The main reason given for not
participating is lack of time: developments in the RE inguste going very fast at the moment
and people working in the (EU) industry are generally very.blise quality of the people and
responses is however very good and the survey provides a good imsfghviews of the
European RE industry in the opinion of the project team.

Organisation category (respondents) RE technologies (respondents)

@ Wind energy

B Small and Medium Hydro

@ REIndustry energy

B REProject developent O Solar Thermal energy

O REIndustry association O Photovoltaic energy

0O RE Service/consultants
W Geothermal energy

B NGO/ developing agency

@ Other @ Solid Biomass and Biogas
W Biofuels

Figure 1 Respondents — organisations Figure 2 RespondertRE technologies

The questionnaire had the following structure (see also AArfek the entire survey):

1. General questions:
- Details (name, contact details, organisation)
- Exporting RE to EDCs
- Market information sources
- RECIPES information
2. Attractiveness, barriers and success factors in EDCs
- Wind energy
- Small and Medium Hydro
- Photovoltaic
- Geothermal
- Biomass and biogas
- Biofuels for transport
3. EU policies, programmes, initiatives and activities

11



- Shortcomings EU RTD&D policy instruments
- Opportunities for EU RTD&D policy instruments

1.9 Interviews with EU industry representatives
The interviews with EU industry representatives were digngersonal visits to the Renewable
Energy House in Brussels, telephone interviews and persweadiews during the World

Renewable Energy Congress (WREC). A total of 20 people memreiewed, generally
following the structure of the questionnaire, but leaving roonop@n answers and comments.

Figure 3 Renewable Energy House, Brussels Figure 4 WorldeRewable Energy Congress,
Glasgow

12



2 Updating of EU RE industry export potential in ED  Cs
(general and region specific)

In this chapter an update is provided of the general and regemific conclusions of the
RECIPES project, on basis of the results of the deskradsesurvey and interviews.

2.1 Conclusions on export potential based on RECIP  ES
project

The overall conclusion for the RECIPES project is as fatow

- Tripling the volume of renewable energy in emerging and devedamuntries in 2020
is possible in a maximum scenario, with a positive secimnomic impact and continued
opportunities for EU RE industry.

More detailed conclusions are:

- At the overall level, the RE volume increases with a fa2tm the reference scenario
and with a factor 3 in the maximum scenario. The péagenof RE within the TPES
(Total Primary Energy Supply) remains stable in the raf®acenario and doubles in
the maximum scenario.

- Market growth up to 2020 in INCO and western countrieglimsame volume (about
70 Mtoe).

Figure 5 RECIPES Results; Renewable Energy in 114 INCO oatries

2.2 Desk research

Most of the recent studies confirm the general RECIPEStsesnd they indicate that for some
regions the maximum scenario can even be outpaced. Tiheamelusions from recent studies
are summarised below.

World Energy Outlook 2007; China and India Insights, Inteomati Energy Agency [2]

13



In the reference scenario, China’s and India’s prinergrgy demand will grow with an
average annual growth of 3,2% in China and 3,6% in India.

In the reference scenario, renewable energy (except hgdrbiamass) is expected to have
an annual growth of 9,9% in China and 11,7% in India. Hythtal) is expected to grow
slower with 3,8% in China and 3,9% in India. Biomass is egueto stay stable although
big changes will be seen from traditional biomass to theugtmh of electricity and heat
from biomass.

Energy and Climate Change, World Energy Council, 2007 [3]

The global RE market grows quickly. Estimates based ord/#mergy Council
projections indicate cumulative investment in renewablegimgrirom £150 billion to
£400 billion between 2000 and 2010. The EC estimated the world narkehewables at
£31 billion in 1990 and projects that European business in 201Pbeanithlued at 37 billion
Euros, with a further 17 billion Euro from exports into the exjiag world markets.

Figure 6 Global Primary Energy Demand: by World Region andoy Energy Source, (WEC, 2007)

Deciding the Future, Energy Policy Scenarios to 2050, Worldggr@ouncil, 2007 [5]

To meet the energy demand of all households worldwide, engpgyysmust double by
2050. This is the most important finding of the WEC’s Energiick Scenarios to 2050.
To double energy supplies, policymakers must keep all energy stiothe table.

Energy from renewable sources will have an important impacbarkets during the time
period, but will not dominate any market. As consumer expeantagrow for more
renewables, supply-demand tensions rise as demand outspypg. s

WEC established three sustainability objectives (3 Adskessibilityto modern, affordable
energy for allAvailability in terms of continuity of supply and quality and reliapibf
service; andicceptabilityin terms of social and environmental goals.

Regional conclusions [5]:

The African region is currently low in terms of achievthg 3 A’s. Significant factors are
the lack of investments in infrastructure, the lackagfacity in institutional entities, and a
low capacity of the private sector to provide energy sern(a#sC, 2007).

Much work is needed in Latin America and the Caribbeathieve the 3 A’'s. The region
is distinctive for its large renewable resources (mainlydower and biomass). Meeting
the needs of transport, harnessing natural resourcex@teti agricultural land and
hydroelectric potential), and accessing modern sourcqwiargies (WEC, 2007).
Renewable and other non-conventional sources of energy mustdaeaged in Asia, but
developing countries are not obsessed with them, Accitysdlrid Availability having
priority (WEC, 2007).

Shell energy scenarios 2050 [6]

Scenario analyses by Shell show renewables meeting a4Oumel cent of world energy
needs by the middle of the century.

14



Figure 7 Primary energy use by source (Shell energy scetias 2050)

Figure 8 Renewable Energy in main energy markets - annual amats and capacity 2006 (Source:
REN21 Global Status Report 2007)7]

Renewables 2007, Global Status Report, REN21 [7]

In 2007, more than $100 billion was invested in new renewable ecapagyity,
manufacturing plants, and research and development—a thed ghilestone. Yet
perceptions lag behind the reality of renewable energy bechasge has been so rapid in
recent years.

The largest component of renewables generation capacity igpavmer, which grew by 28
percent worldwide in 2007 to reach an estimated 95 GW. Amayeacity additions
increased even more: 40 percent higher in 2007 compared to 2006.

Developing countrieas a group have more than 40 percent of existing renewalwks p
capacity, more than 70 percent of existing solar hotrveatgacity, and 45 percent of
biofuels production.

Many developing countries have greatly accelerated teeewable electricity promotion
policies in recent years, enacting, strengthening, or congide wide array of policies and
programs.

China’s national target is 15 percent of primary energy by Z#0there are individual
technology targets as well, including 300 GW of hydro, 30 GWinfiw80 GW of
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biomass, and 1.8 GW of solar PV. Meeting these targaitdvedmost triple China’s
renewable energy capacity by 2020.

The role of governments remains important for establistmiaegequired policy and regulatory
environment and other efforts at barrier removal. EDCg@mminent in the areas: wind

(India), hydro (China, Brazil), solar thermal (Chingjhanol (Brazil, China, India),

Geothermal (Philippines, Mexico, India), biomass (Brazilligfiines).

In many EDCs energy efficient and RE policies are &at@l These are effective, as these EDC
show rapid modernisation of their energy systems. Examplesi #raziofuels; Mexico and
India for wind energy; China for solar water heating. In 2G08aest 54 countries had RE
promotion policies, including 15 Developing Countries.

Attention should be paid to the less developed counfrtesy have biggest difficulty to create
access to the CDM markets (only 1% of CDM financing gogsojects in these countries).
Training and Technology transfer is important for therméke progress on the technology
learning curve.

2.3 Survey results per region
The review is done per RE technology and per region. Basedunweay amongst 53
representatives from EU RE industry the following resultsevieund on the three main

regions.

2.3.1 Market attractiveness
What is your opinion on the market attractiveness for your organisati&Cs?

EU RE Industries opinion on attractiveness of E&DC' s
30

O Highly attractive
25 A B Attractive

O Neutral

O Unattractive

B No opinion

20 1

154

10 A

number of repondents

: N = B

African countries Latin American countries Asian and Pacific countries

Figure 9 Market attractiveness of EDCs (RE Industry surey)

In general EU RE Industry representatives see Asiani€aoifintries and Latin American
countries as (highly) attractive markets for RE. Africaantries are also perceived as
attractive, however less than Latin American and AsRacific countries due to (perceived)
difficult market conditions and high barriers. However, ¢here great differences between the
different RE technologies under study (see also Chapter 3).
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Overall conclusions on the attractiveness of E&DC marketgbindustry are:
Wind energy is considered most attractive in Asian andi®aountries, followed by
Latin American countries. African countries are pere@ as less attractive.
Small and medium hydro is considered highly attractiveatinLAmerican countries
and Asian countries. African countries are perceigeléss attractive.
Solar thermal is considered most attractive in Afend Latin America The market in
Asia is considered less attractive.
Photovoltaic is considered most attractive in Asia, folldg African and Latin
American countries.
Geothermal is considered most attractive in Latin-Aogeriollowed by Africa.
Solid biomass / biogas and bio fuels are considered nicsttate in Latin-America,
followed by Asian and African countries.

EU RE Industries opinion on attractiveness of E&DC' s

1,00

O Wind
B Small and medium hydro
O Solar thermal 0,80

O Photovoltaic
B Geothermal
O Solid biomass and biogas | 2:60 .

M Biofuels for transport

0,40 -

0,20 -

relative scoring

0,00

African countries Latin American countries  Asian and Pacific countries

O=neutral 1=highly attractive
(average of all respondents)

Figure 10 Market attractiveness per RE technology of EDE (RE Industry survey)

2.3.2 Barriers and success factors

The market barriers are perceived by EU RE Industry théaighest in Africa, followed by
Latin American countries and Asian and Pacific coestralthough there are some differences
for different RE technologies.
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Identified barriers by EU RE Industry

5,00
B Wind energy
B Small and medium Hydro energy
0O Solar thermal energy.
4,00 _ Rl
O Photowoltaic energy
B Geothermal energy
o @ Solid Biomass and Biogas
c
'% 3.00 +— B Biofuels for transport I
8 )
7]
)
=
K
£ 200
1,00 +
0,00
African countries Latin American countries Asian and Pacific countries

Figure 11 Identified barriers per region in EDCs (RE Industry survey)
5=major barrier, 0=no barrier

In Africa all barriers are perceived relatively high wetbhme differences per RE technology.

O Market accessibility (e.g. Identified barriers by EU RE Industry in Africa
protectionism, regulations,

market infrastructure) 1,00

W Market conditions (e.g.
demand, prices,

competition) 0,80 7
O Cultural aspects (e.g.
language, attitudes, 0,60 1
sentiments)
O Educational aspects (e.g. 2
. E 0440
skilled personnel, 8
knowledge levels) 3
B>
M Technical aspects (e.g. g 020 1
energy infrastructure) p
0,00
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Figure 12 Identified barriers in Africa (RE Industry survey)

In Latin America barriers are perceived lowest, withmimarriers in market accessibility and
market conditions, followed by technical and educational &spec
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Identified barriers by EU RE Industry in Latin Amer  ica

[ Market accessibility (e.g. | 1,00
protectionism, regulations,
market infrastructure)
- 0,80
B Market conditions (e.g.
demand, prices,
competition) 0,60 -
O Cultural aspects (e.g.
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Figure 13 Identified barriers in Latin America (RE Indu stry survey)

In Asian Countries barriers are perceived medium higtt main barriers in market
accessibility and market conditions.

Identified barriers by EU RE Industry in Asia
1,00
0,80
O Market accessibility (e.g.
protectionism, regulations,
market infrastructure) 0,60 -|
B Market conditions (e.g.
demanq,_pnces, 040 1
competition)
O Cultural aspects (e.g.
language, attitudes, 0,20
sentiments)
O Educational aspects (e.g.
X 0,00 +—
skilled personnel, - o = I = - 5
knowledge levels 2 S = 5 2] =5
ge levels) s B2, 55 S3 5B £Ef 2
W Technical aspects (e.g. e =ZEG s o g2 £ % 2 2 25
energy infrastructure) £ E2G SO 2o 8 - T &=
= ” e @ o 3 &
(7]

Figure 14 Identified barriers in Asia (RE Industry survey)

The main success factors perceived by EU RE Industr imaakets are: The right local
partners and Governmental assistance in the target market.
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@ Superior technology (competitive,
better designs, low maintenance, high
performance, patents, strong R&D,
etc.)

m Market knowledge (market research,
reports , etc.)

0O Home market governmental assistance|
(legal/regulatory, export credits,
financial support, partnering initiatives,
etc.)

0O Gowvernmental assistance in target
market (legal/regulatory, import
facilities, partnering initiatives, etc.)

M Assistance from interational
organisations (e.g. EU, World bank,
NGO's)

@ Local presence (e.g. subsidiary, local
production or assembly facilities,
partner, own office)

W The right home market partners (e.qg.
finance, consultants, R&D, designers,
suppliers, manufacturers, commercial
assistance)

0O The right local partners (finance,
consultants, suppliers, maintenance)

Identified succesfactors for renewables

0,5 1

(=}

A4

0,1 1

Africa

Latin America

Asia

Figure 15 Identified success factors per region in EOCs (RE Industry survey)

1=major success factor, 0=no success factor

2.4 General conclusions

The general conclusion of the RECIPES project is stiltlyalut the results can be updated on

several specific technologies and countries.

- Desk Research shows that it is very likely that thgimam scenario is realised: “tripling
the volume of Renewables in EDCs in 2020".

- In general EU RE Industry representatives perceive EDQ8gigy) attractive markets.
Asian/Pacific countries and Latin American countdes seen as more attractive markets

then Africa.

- There are great differences in market attractiveneddarriers between the different RE

technologies under study (see also chapter 4).

The market barriers are perceived by EU RE Industry théaighest in Africa, followed by
Latin American countries and Asian and Pacific coestralthough there are some differences
for different RE technologies.

The main success factors perceived by EU RE Industriy imaakets are: The right local

partners and Governmental assistance in the target market.

20




3 Review of EU RE industry export potential in EDCs
(Technology specific)

The review is done per RE technology and per region. Basedunwey amongst 53
representative’s form EU RE industry the following picturagehbeen made. There are great
differences between the different RE technologies under study.

Evidently, the number of responses per technology is infingrhe reliability of the outcome.
For some technologies the response rate is too low togkagral conclusions.

# Responses per technology
Wind energy 11
Small and medium hydro 5
Solar thermal 10
Photovoltaic 15
Geothermal 3
Solid biomass and biogas 12
Bio fuels for transport 6
62"

Figure 16 Number of responses per RE Technology [Survey]

Other technologies

Concentrating Solar Power and Ocean energy are notsaeédreeparately in the survey of this
study, but the general findings in relation to these technolediese checked through desk
research and interviews with industry representativethese technologies.

! The total number of respondents is 53; however sevespbmeents are experts in more than one RE
technology and have provided a response for several legmm
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3.1 Wind energy market

3.1.1 Summary RECIPES results

Wind power: additional installed capacity in 2020 in 15 RECIPES coungiestimated at 85
GW under the maximum scenario. Highest opportunities for the EUindndtry are in the
investigated Asian and Latin American countries, and in South Afriieaother African
countries hardly represent any potential. EU industry is very pasitioned to grasp these
opportunities.

Wind power market

In the 15 RECIPES countries, the installed capacityguiiv under the maximum scenario
from 5 GW at present to some 90 GW in 2020, a growth of 85 €hdfying the high potential
for the wind power market in these countries (see TableGt)a will have an installed
capacity of 30 GW in 2020; Brazil and India will have comparatsitalled capacities (20 GW
each). Other countries with high potentials are ArgerdimhMexico.

Figure 17 Opportunities EU industry wind energy in thel5 countries (RECIPES maximum
scenario)

Explanation: The figure above is taken directly from the RESIRfport [1] and shows the export conditions for
European industry for Wind energy in the given countries (hoatamts) and the market volume in those countrjes
up to 2020 (vertical axis). The potential market volume, in M\ifie difference between the actual situation in
2005 and the RECIPES potential in the maximum scenario (reafigtiementation of installations, but with
increased policy efforts). Note: There is no absolutecadrticale.

The export conditions are based on an analysis of the risks duelta@heconomical and political situation for
import of RE equipment. These are represented in the figure byati@a lines and scored as low, medium or high.
The dotted lines are corrections to these assessments reldterlavailable domestic production capacity.

For example; where opportunities are good (score high) but due toeide mvarket position of EU industry at this
moment or a very active domestic industry, it will req@¥ industry) a very high effort to realise export of goods
or services, so the score levels at medium or low. Théslhatted because export_of servicegoint ventures can

still have very good opportunities
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3.1.2 External verification

The wind power industry has been growing at an impressiggwéhin and outside of Europe.
There are now many thousands of wind turbines operatingaviiital capacity of 73,904 MW
of which wind power in Europe accounts for 65% (2006). Waittt generation capacity has
more than quadrupled between 2000 and 2006. 81% of wind powdiairsta are in the US
and Europe, but the share of the top five countries instefmew installations fell from 71%
in 2004, to 62% in 2006. In 2007, the countries with the highedtitstalled capacity were
Germany, the United States, Spain, India, and China.

Text Box - Installed wind power capacity (MW)[2067]
1 Germany 22,247
2 United States 16,818
3 Spain 15,145
4 India 8,000
5 China 6,050
6 Denmark 3,129
7 Italy 2,726

8 France 2,454

9 United Kingdom 2,389
10 Portugal 2,150
General

- Wind power is one of the fastest growing forms of power géinerand is dominant
among renewables in developed countries in particulagugthit is also significant in
some developing countries. [3]

- In developing countries, there may be economic problems — ghheind is generally
more economically viable than other renewables, it isaftd#in more expensive than fossil
power from local resources. [3]

- Wind energy is expected to be very relevant, from a syppigpective over the next three
to five years, by 40% of the respondents. [13]

- EWEA projects that 180 GW of wind energy could be generating ¥25 er annum by
2020. [10]

- Windforce 12 study shows that 12% of the world’s electricity be supplied by wind
power in 2020, if political and policy changes are being pursudthstechnical,
economical or resource limitations are minimised. [9]

Asian and Pacific countries

China

- China; Government’s target for large-scale wind turbin&s@W in 2010 and 30 GW in
2020. [2]

- China has reached the fifth place for installed windgneapacity (> 6 GW) in 2007. The
Chinese Renewable Energy Industry Association (CREIAScksts a capacity of around
50 GW by 2015The target of 5 GW in 2010 was already exceeded in 2007, and the
2020 target of 30 GW is also likely to be exceeded well ahezdime. [10]

- The domestic manufacturing industry — including joint-venturascounted for 45% of the
wind-turbine market in 2006. At present, over twenty manufactae established in
China. Domestic turbine manufacturers are being supportadgbyernment requirement
that more than half of the equipment in he first plasewind project must be made in
China, with in later phases, the domestic manufacturiageshcreased to 70%. [2]

2 Global installed wind power capacity (MW) - GlobalfiEnergy Council 6.2.2008
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- The main areas of growth from 2008-2012 will be US and Chihiz.forecast exceeds
previous estimations. First because US and China will@&igg at a much faster rate
than expected. Secondly the emergence of significant manufectapacity in China will
have an important impact on the growth of the global mark&d]

India

- Another country with significant capacity is India (> 4,4 @G\ rapidly growing). [10]

- India installed 1,730 megawatts of new wind power capatid0D7. With total installed
capacity reaching 8,000 megawatts, India retained its fplate on the list of top wind
power countries. But due to the lack of a national rebéenergy law that establishes
cohesive goals and provides economic incentives for Indian wierdy projects, China
will likely overtake India in total installed wind power cajig in 2008 or early 200910]

Latin American countries

Mexico

- Despite of the countries tremendous potential, the uptakendfenergy in Mexico has
been slow, mainly due to the lack of governmental incent&iegresent (2007) Mexico
has a total installed capacity of 87 MW. Mexico is plagrfime new wind projects of 100
MW each (2008-2012) with support of the Global Environment Fa¢lid}

Brazil

- The Brazilian Government announced to introduce a poliecydreork (known as
“PROINFA”) to increase renewable energy in the countrdiO% by 2020. With excellent
wind resources, a rapidly growing economy and strong governmemtives for
renewable energy projects, Brazil presents fantastic opegtufor wind farm
development. [17]

- Since the introduction of the PROINFA programme, power psehgreements with a
total capacity of 1423 MW have been made which will all perational by December
2008. In addition, experts estimate that another 27 wind feapnesenting 900 MW could
be added to the grid in 2009. However, despite the high expedatised by the
PROINFA programme, the scheme has to date failed teedé¢lie great number of wind
projects the government aimed for. 17]

Argentina

- Wind energy is taking off slowly in Argentina due to subsidignergy prices. Based on
the analysis made by the AAEE, Argentina must have apptepegislation, similar to the
one adopted by advanced countries in wind energy productigislaters must act as fast
as possible, joined by the national interest over anymstantial political flag to launch a
sort of “Feed-in Tariff” law. Besides Argentina shouldide a long term strategy beyond
legal assurances that companies need to invest and to knoviethef the game. These are
what companies require to introduce the wind energy produttiitheir energetic mix
without further waste of time and to end our dependence imaiyas. [18] (Source:
AAEE)

African countries

Egypt

- Egypt has an excellent wind regime and the wind marketased to 310 MW in 2007.
Over 3000 MW is earmarked for wind power developments in thefuieme on the Gulf
of Suez coast. [10]

- In April 2007, Egypt announced an ambitious plan to generatec2®é countries
electricity from renewable sources by 2020, including 12% windggn&anslating into
7200 MW grid-connected farms. [10]

Morocco
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- With 3000 km of coastline and high average wind speeds, windrswne of the most
promising sectors for renewable energy in Morocco. In 2087atial installed wind
capacity in Morocco was increased to 124 MW with the ogeaf the 60MW farm in
Amogdoul. [10]

- The Moroccan National Programme (PNDEREE) is toerthe contribution of renewable
energies to reach 20% of electricity consumption and 10%rofpy energy by 2012. [10]

RECIPES update 2008

The RECIPES results for Wind energy are still relevartwith the following remarks:

- China; The Market potential for Wind energy in Chingaised under the maximum
scenario from 30.000 MW to 45.000 MW in 2020.

- India; The Market potential for Wind energy in India is edisinder the maximum scenario
from 20.000 MW to 25.000 MW in 2020.

- Latin America and (Sub-Saharan) Africa; Markets fantlenergy are not growing as fast
as expected, but the market potential is still there.

Installed capacity (MW)

Wind Energy (installed capacity)
50.000
@ Latin America and Caribian (GWEC, 2008 [10])
45,000 - | W Latin American EDCs (RECIPES max. scenario) 45.000 [ ]
@ Africa/ Middle East (GWEC, 2008 [10])
40.000 4 | M African EDCs (RECIPES max. scenario)
China (Government Target) 38215 [l
35.000 A China (GWEC 2007)
China (RECIPES max. scenario)
30.000 - | O China (RECIPES NEW) 30.000 30.000 30.000
India (Government Target)
25000 - India (GWEC 2007) 25.000 [T
India (RECIPES max. scenario)
20.000 | | @India (RECIPES NEW) 20.000
15.000
10.000 4 10.500
8.000
6.05
5.000 + 0 5.000 4.500
1.000 3.000 200
‘ 500 -
2006 2008 2010 2012 2014 2016 2018 2020

Figure 18: Wind Energy — Installed capacity (RECIPES update 208)
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3.1.3 Survey RE Industry

Does the summary in your opinion present a valid & realistic skeftthe wind energy market in the

selected countries?

- Most respondents (60%) from Wind Energy Industry agree witRE@IPES results, 20%
disagree and 20% have no opinion.

- Remarks on what is missing or failing are: Supply chans#ivities, Technical potential
based on land analysis; and the view point of South EeSteope and neighbouring
countries towards the East.

What is your opinion on the market attractiveness of Wind enf@myour organisation?

1 _ @ Highly attractive

0.9 il W Attractive
n=11

038 O Neutral
07 O Unattractive
0,6 1
0,5 1
0,4 -
0,3
0,2 1
0,11

0 : .

African countries Latin American countries Asian and Pacific countries

Figure 19 Market attractiveness for Wind energy in EDG (RE Industry survey)

3.1.4 Barriers and success factors

In Africa all barriers are perceived as relatively Highwind energy. In Asia and Latin
American countries the biggest barriers are: marketssdaility and market conditions.

Identified barriers for Wind energy

O Market accessibility (e.g. 1
protectionism, regulations, market
infrastructure)

W Market conditions (e.g. demand, 0.8 1
prices, competition)

O Cultural aspects (e.g. language, 0.6 1
attitudes, sentiments)

. . 0,4

O Educational aspects (e.g. skilled
personnel, knowledge lewels)

0,2 A

M Technical aspects (e.g. energy
infrastructure)

0

Africa Latin America Asia

Figure 20 Identified barriers for Wind energy in EDCs (RE Industry survey)




A crucial success factor for Wind energy in all marketgovernmental assistance in the target
market. In African countries assistance from inteomat organisations is perceived as even
more important.

O Superior technology (competitive, . pe .
better designs, low maintenance, high Identified success factors for Wind energy
performance, patents, strong R&D, 1

etc.
W Market knowledge (market research,

reports , etc.)

0,8 1
O Home market governmental '

assistance (legal/regulatory, export
credits, financial support, partnering
initiatives, etc.)

O Governmental assistance in target
market (legal/regulatory, import
facilities, partnering initiatives, etc.)

0,6

M Assistance from international
organisations (e.g. EU, World bank,
NGO's) 0,4 —1— -

O Local presence (e.g. subsidiary, local
production or assembly facilities,
partner, own office)

0,2 1 — —

W The right home market partners (e.g.
finance, consultants, R&D, designers,
suppliers, manufacturers, commercial

assistance)
O The right local partners (finance,

consultants, suppliers, maintenance)

Africa Latin America Asia

Figure 181 Identified success factors for Wind energniEDCs (RE Industry survey)

3.1.5 Conclusions

RECIPES update 2008

The RECIPES results for Wind energy are still relevartwith the following remarks:

- China; The Market potential for Wind energy in Chingaised under the maximum
scenario from 30.000 MW to 45.000 MW in 2020.

- India; The Market potential for Wind energy in India is edisinder the maximum scenario
from 20.000 MW to 25.000 MW in 2020.

- Latin America and (Sub-Saharan) Africa; Markets fantenergy are not growing as fast
as expected, but the market potential is still there.

Wind power is one of the fastest growing forms of power génerand is dominant among
renewables in developed countries in particular, althduglalso significant in some developing
countries. [3]

Asian and Pacific countries

The market for Wind energy in China and India is growing fager than expected.

- China is already outpacing its own wind energy goals. Atepite€hina produces just over
6 GW of wind energy, making it 5th in the world for totahd energy. “We shouldn’t be
surprised if China achieves 100 GW by 2020": say energy experts.

- India installed 1,730 MW of new wind power capacity in 2007 hwétal installed
capacity reaching 8 GW, India retained its fourth placenerist of top wind power
countries. But due to the lack of a national renewatdegy law that establishes cohesive
goals and provides economic incentives for Indian wind energgqisojChina will likely
overtake India in total installed wind power capacity ie 008 or early 2009.
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- Local manufacturing capacity and government support to the dormekigtry in China
and India, provides tough competition for European companies.

- The emergence of significant manufacturing capacity in& Wil have an important
impact on the growth of the global markets. The Chinese Réhe®&aergy Industry
Association (CREIA) forecasts a capacity of around 50 IVZ015.

Latin American countries

The market for Wind energy in Latin American countries is not growing as fast as

expected.

- Brazil has failed to deliver the great number of wind oty the government aimed for,
despite the high expectations raised by the PROINFA progeamhe main obstacles are
significant import duties and taxes making projects lesftable.

- Argentina and most other Latin American countrie& supportive policy and
infrastructure to realise wind energy on larger scale.

African countries

In Sub-Saharan African Countries, Wind energy is not takingoff, due to less attractive

geographical situations, economic problems, political suppp infrastructure, etc.

- Although wind is generally more economically viable than otheewables, it is still often
more expensive than fossil power from local resources.[3]

North African and Mediterranean Countries are making fastprogress with Wind energy.

- Egypt and Morocco have an excellent wind regime, ambitangets and strong policy
support, this leads to significant Wind energy capacity. [10]
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3.2 Small and Medium hydro

3.2.1 Summary RECIPES results

Small and medium hydro: additional installed capacity in 2020 in 15 RECIPESiesust
estimated at 75 GW under the maximum scenario. High potential ngaokeths are China,
India and Brazil. The other Asian and Latin American countries, asasebouth Africa and
Uganda, follow at a distance. The EU industry needs to compete withatheeng and thus to
focus on niche markets.

Market for hydro

In the 15 RECIPES countries, the installed capacityguiiv under the maximum scenario
from 40 GW at present to some 115 GW in 2020, up with 75 GW, sigaiwe potential for the
small and medium hydro market in these countries (see Ba). China leads with an
installed capacity of 80 GW in 2020, which is higher thancauntry today. High capacities
are also foreseen for India (15 GW) and Brazil (12 GW).

For small and medium hydro, the global capacity was estth&t66 GW in 2005. New
capacity added in 2005 was 5 GW; the growth rate was 89 ZRE006). More than half of
the world’s small and medium hydropower capacity is in CHm2005, the EU had an
installed capacity of 12 GW. Average annual growth rateerEU is 2% per year
(EurObserv’ER 2006d).

Figure 22 Opportunities for EU industry hydro in the 15countries (RECIPES maximum scenario)

Explanation: The figure above is taken directly from the RESIRport and shows the export conditions for
European industry for Small and Medium Hydro in the given cour(ti@izontal axis) and the potential market
volume in those countries up to 2020 (vertical axis).

The export conditions are based on an analysis of the risks duelta@heconomical and political situation for
import of RE equipment. These are represented in the figure byatiaa lines and scored as low, medium or high.
The dotted lines are corrections to these assessments reldterlavailable domestic production capacity.
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3.2.2 External verification

World Energy Outlook 2007, China and India insights [2]

China’s hydropower potential is the highest in the world.regdwer is projected to
increase from 397 TWh in 2005 to 1005 TWh in 2030 (300 GW). Smd#-kgdro plants
are widely used. About one-third of China’s counties oglysmall-scale hydropower as
their main power generation source, with a total instalégzhcity of 50 GW.

India’s installed hydropower reached 34 GW in 2005, within eimagad total potential of
150 GW. The development of hydro faced severe constraintstndifig environmental
opposition and financing difficulties.

Energy and Climate Change, World Energy Council, 2007 [3]

There is significant scope for expansion of Small amdiiMim Hydro in many countries but
— given the small scale of the individual projects — theyali&ely to make major inroads
into the overall global energy mix, though they may help iremsing accessibility and
availability in remote communities.

ESHA, European Small Hydropower Association [17]

Hydropower throughout the world provides 17% of our electricgyn an installed
capacity of some 720 GW, making hydropower by far the most tantarenewable
energy for electrical power production.

The contribution of Small Hydropower to the worldwide eliealrcapacity is of a similar
scale to the other renewable sources 1-2% of total capaaityunting to about 61 GW.
Asia has the biggest contribution to the world’s instatlagacity: Asia (68%), Europe
(22,3%), North America (6,1%), South America (2,7%), Afil@®%), Autralasia/Ociania
(0,4%).

Asia, especially China, is set to become a leader in kgléairic generation. Markets such
as South America and other African Countries alsegassgreat, untapped potential.
The World Energy Council (WEC) estimates that under cupelicies, installed capacity
of small hydro will increase to 55 GW by 2010. All regionshaf world are experiencing
significant increases in small hydro capacity, with Cligain showing the greatest
increase.

RECIPES update 2008

The RECIPES results for Small and Medium Hydro energystll relevant with the following
remarks:

China; The Market potential for Small and Medium Hyidroaised under the maximum
scenario from 46.000 MW to 80.000 MW in 2020.

India; The Market potential for Small and Medium Hydrondia is raised under the
maximum scenario from 13.500 MW to 15.000 MW in 2020.

Latin America and (Sub-Saharan) Africa: Markets fora and Medium Hydro are not
growing as fast as expected, but they have great untappeatipl. Especially for the
European industry the market potential is still there.
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Figure 23: Small and Medium Hydro — Installed capacity (RECPES update 2008)

3.2.3 Survey RE Industry

Does the summary in your opinion present a valid & realisticcbket the Small and Medium

Hydro energy market in the selected countries?

- Most respondents (67%) from Small and Medium Hydro Indugirgeawith the RECIPES
results and 33% have no opinion.

- Remarks on what is missing or failing are: Divisionnmad = up to 8 MW and medium =
above 8 MW; or Break down of ranges per plant, i.e. <IM\&;MW; 5-15 MW, 15-
30MW; >30MW

What is your opinion on the market attractiveness of Small and Mediuno Hywrgy, for your
organisation?

1 @ Highly attractive

0,9 | Attractive
0,8 O Neutral

0,7 O Unattractive
06
05
0,4
03
0,2
0,1

0

African countries Latin American countries Asian and Pacific countries

Figure 24 Market attractiveness for Small and Medium Hydio in EDCs (RE Industry survey)
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EU Industry representatives find Latin American cousthighly attractive markets for Small
and Medium Hydro, the balance is also positive in Aaiath Pacific countries and - to a lesser
extent - African countries.

3.2.4 Barriers and success factors

Main barriers for Small and medium hydro are: Markeeasibility and Market conditions. In
Africa and Latin American countries technical aspestglf as: infrastructure) are also
important.

Identified barriers for Small and medium Hydro ener gy

1

O Market accessibility (e.g.

protectionism, regulations, market

infrastructure)

s 0,8

W Market conditions (e.g. demand,

prices, competition)
O Cultural aspects (e.g. language, 0,6

attitudes, sentiments)

O Educational aspects (e.g. skilled 0,4 1
personnel, knowledge lewels)

B Technical aspects (e.g. energy

infrastructure) 0,27

Africa Latin America Asia

Figure 25 Identified barriers for Small and Medium Hydro in EDCs (RE Industry survey)

Main success factor for Small and medium hydro in alikets is: the right local partners. In
Asia and Latin America superior technology is seen as lggugortant in order to be
successful. Assistance from International organisat®atsbd among the three highest scoring
factors in Latin American countries.

O Superior technology (competitive, P .
better designs, low maintenance. higif |d€Ntified succesfactors for Small and medium Hydro energy

performance, patents, strong R&D, 1

etc.
-} Mar?(et knowledge (market research,
reports , etc.)

0,8 —
0O Home market governmental

assistance (legal/regulatory, export
credits, financial support, partnering

initiatives, etc.) .
O Gowernmental assistance in target

market (legal/regulatory, import
facilities, partnering initiatives, etc.)

06 — — —

B Assistance from international
organisations (e.g. EU, World bank, —
NGO’s) 0.4

O Local presence (e.g. subsidiary, local
production or assembly facilities,
partner, own office)

0,2 171 [ 1 [ ] I
B The right home market partners (e.g.

finance, consultants, R&D, designers,
suppliers, manufacturers, commercial

assistance)
0O The right local partners (finance, 0 |

consultants, suppliers, maintenance)

Africa Latin America Asia

Figure 26 Identified success factors for Small and Medim Hydro in EDCs (RE Industry survey)
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3.2.5 Conclusions

RECIPES update 2008:

The RECIPES results for Small and Medium Hydro energystll relevant with the following

remarks:

- China; The Market potential for Small and Medium Hydroaised under the maximum
scenario from 46.000 MW to 80.000 MW in 2020.

- India; The Market potential for Small and Medium Hydroridia is raised under the
maximum scenario from 13.500 MW to 15.000 MW in 2020.

- Latin America and (Sub-Saharan) Africa: Markets fora8 and Medium Hydro are not
growing as fast as expected, but they have great untappeatipl. Especially for the
European industry the market potential is still there.

There is significant scope for expansion of Small amdiiMim Hydro in many countries but — given
the small scale of the individual projects — they are unliteelyake major inroads into the overall
global energy mix, though they may help in increasing aduégsand availability in remote
communities. [3]

General

- The World Energy Council (WEC) estimates that under cupelicies, installed capacity
of small hydro will increase to 55 GW by 2010. All regionshaf world are experiencing
significant increases in small hydro capacity, with Clagain leading.

- For islands, strongly dependent on fuel import, the sigoofrisupply of initiatives like
100% RES Islands can only be ensured with the backup of hythe islands. [17]

- Main barriers for Small and Medium Hydro are: marketasibility and market
conditions. In Africa and Latin American countries techhaspects (such as:
infrastructure) are also important. [Survey]

- Main success factor for small and medium hydro in allkets is: the right local partners.
In Asia and Latin America superior technology is needdxetsuccessful. Assistance from
International organisations is also important in L&tinerican countries. [Survey]

Asian and Pacific countries

- Asia, in particular China, is set to become a leadbydno-electric generation. [17]

- EU RE Industry representatives find Asian and Pacifiatesattractive to highly
attractive markets for Small and Medium Hydro. [Survey]

Latin American countries

- South America possesses a great, untapped potentialiadlgdec European industry. [17]

- EU Industry representatives find Latin American coustnighly attractive markets for
Small and Medium Hydro. [Survey]

African countries

- African Countries possess great, untapped potentzdcidly for European industry. [17]

- EU RE Industry representatives find African countriestral/attractive markets for
Small and Medium Hydro. [Survey]
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3.3 Solar Thermal

3.3.1 Summary RECIPES results

Solar thermal: the expected market growth in EDCs is huge, 120 naliidiional
installations in 2020 under the maximum scenario of which 110 milliomimaCMost EDCs
have their own industry. There may be some possibilities for eigpdt) industry but the
main challenge is to keep up with the high growth in the EU domeastietmEU industry
could in this respect benefit from production under license in low cageatries.

Market for solar thermal

In the 15 RECIPES countries, the installed capacitygrdiv from 40 million installations at
present, to some 160 million in 2020 under the maximum scenanp, with 120 million
installations (see Table 3.9). China continues to Va#dan installed capacity of 150 million
installations in 2020, far ahead of the others, where maaketsmaller by a factor 40 to 100:
Brazil 3.5 million, Indonesia 2.8 million, India 2 million, Souiffrica 1.5 million and Mexico
1.3 million installations.

Figure 27 Opportunities EU industry for solar thermal in the 15 countries (maximum scenario)

Explanation: The figure above is taken directly from the RESIRport and shows the export conditions for
European industry for Solar Thermal in the given countries (homt@nxis) and the potential market volume in
those countries up to 2020 (vertical axis).

The export conditions are based on an analysis of the risks duelta@heconomical and political situation for
import of RE equipment. These are represented in the figure byotiaa lines and scored as low, medium or high.
The dotted lines are corrections to these assessments reldterlavailable domestic production capacity.
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3.3.2 External verification

World Energy Outlook 2007, China and India insights [2]
China is world leader in solar thermal systems &atimg and hot water supply. About 100
million m2 of solar collectors are installed in Chingeesent (2006), about half the world
total. This technology is already cost-effective.

- India has about 1.9 million m2 of solar water heaters imstallhis is a small fraction of
the total potential, estimated at 140 million m2. Solatewwheaters can be cost-effective,
but no rapid growth is foreseen, so solar thermal energsens®Ens marginal.

Renewables 2007, Global Status Report, REN21 [7]

- China is the major country with long term national gdatssolar hot water, with targets of
150 million square meters by 2010 and 300 million square met&@2ty

- India enacted new nationwide energy conservation codes fdendésil buildings, hotels
and hospitals with centralized hot water systentgjireng at least 20 percent of water
heating from solar.

- Korea requires a 5 percent minimum share of investnosttic renewables for new public
buildings larger than 3,000 square meters.

- South African utility company ESKOM incorporated solar water into its demand side
management program in 2007 and planned 1 million new systems pears

- A number of countries in North Africa were continuitagdevelop solar hot water policies,
building codes and promotional programs, including Tunisia, Mar@and Egypt.

- Brazil's largest city, Sao Paulo, adopted a law in 20Quiring solar hot water in all new
buildings larger than 800 square meters.

ESTIF (European Solar Thermal Industry Federation)

- Today solar thermal is one of the most cost-effective ssustrenewable energy. The
potential for further economies of scale is substantiduaopean and global level in the
production of hardware, where automation for large volumssllign its beginnings.

RECIPES update 2008

The RECIPES results for Solar Thermal energy arerstdvant with the following remarks:

- China; The Market potential for Solar Thermal isea under the maximum scenario from
110.000.000 to 150.000.000 Installed Systems in 2020(Government Target).

- India; The Market potential for Solar Thermal in Indiaased under the maximum
scenario from 2.000.000 to 5.000.000 Installed Systems in 2020 (@oer Support).

- For other Asian, Latin American and African countties potential market expectation is
not changed.
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Figure 28 Solar Thermal — China: Installed systems (RECIBES update 2008)
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Figure 29 Solar Thermal — Other Countries: Installed syeems (RECIPES update 2008)

3.3.3 Survey RE Industry

Does the summary in your opinion present a valid & realisticcbket the Solar Thermal

energy market in the selected countries?

- Most respondents (70%) from Solar Thermal Industry agreethgtRECIPES results, and
30% have no opinion.

- Remarks on what is missing or failing are: Studies anb8ean area, North Africa, and a
breakdown between own production and import.
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What is your opinion on the market attractiveness of Solar Themeadg for your
organisation?

1 Highly attractive
Solar thermal B Righly
0,9 W Attractive
n=10
08 O Neutral
0.7 O Unattractive
0,6
0,5
0,4
0,3
0,2
0,1 —|
0
African countries Latin American countries Asian and Pacific
countries

Figure 30 Market attractiveness for Solar Thermal in EDCYRE Industry survey)

EU Industry representatives find African and Latin Amanicountries (highly) attractive
markets for Solar thermal, followed by Asian and Padbuntries.

3.3.4 Barriers and success factors

Main barriers for Solar thermal are: Market accesgitdind Market conditions, but all other
barriers can play a role too. In Africa barriers aregi@ed to be higher than in Asian and
Latin American countries.

Identified barriers for Solar thermal energy

O Market accessibility (e.g.
protectionism, regulations, market
infrastructure)

W Market conditions (e.g. demand, 0s
prices, competition)

O Cultural aspects (e.g. language, 0,6
attitudes, sentiments)

O Educational aspects (e.g. skilled 0,4 1
personnel, knowledge levels)

W Technical aspects (e.g. energy 0.2

infrastructure)

Africa Latin America Asia

Figure 31 Identified barriers for Solar Thermal in EDCs (RE Industry survey)
Main success factors for solar thermal in all marke¢s The right local partners and

Governmental assistance in target market. Local presedcassistance from International
organisations is also important in Asian countries.
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O Superior technology (competitive,
better designs, low maintenance, high
performance, patents, strong R&D,

etc.)
W Market knowledge (market research,
reports , etc.)

O Home market governmental
assistance (legal/regulatory, export
credits, financial support, partnering
initiatives, etc.)

O Governmental assistance in target
market (legal/regulatory, import
facilities, partnering initiatives, etc.)

M Assistance from international
organisations (e.g. EU, World bank,
NGO’s)

O Local presence (e.g. subsidiary, local
production or assembly facilities,
partner, own office)

B The right home market partners (e.g.
finance, consultants, R&D, designers,
suppliers, manufacturers, commercial
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O The right local partners (finance,

consultants, suppliers, maintenance)
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Figure 32 Identified success factors for Solar Thermah EDCs (RE Industry survey)

3.3.5 Conclusions

RECIPES update 2008

The RECIPES results for Solar Thermal energy arerstdvant with the following remarks:

- China; The Market potential for Solar Thermal iseal under the maximum scenario from

110.000.000 to 150.000.000 Installed Systems in 2020(Government Target).

India; The Market potential for Solar Thermal in Indiaagsed under the maximum
scenario from 2.000.000 to 5.000.000 Installed Systems in 2020.

For other Asian, Latin American and African countities potential market expectation is
not changed.

Today solar thermal is one of the most cost-effective ssustrenewable energy. The potential fo
further economies of scale is substantial: at European ahdldével in the production of hardware,
where automation for large volumes is still in its beginnif23}

General

European industry is mainly focussed on the local markets.

EU Industry representatives find African and Latin Amanicountries (highly) attractive
markets for Solar thermal, followed by Asian and Paacbuntries. [Survey]

Main barriers for Solar thermal are: market accessjtaind market conditions, but all
other barriers can play a role too. In Africa barrame higher than Asian and Latin
American countries. [Survey]

Main success factors for Solar thermal in all markegs the right local partners and
governmental assistance in target market. Local presedcasaistance from International
organisations is also important in Asian countrig€siryey]
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Asian and Pacific countries

China is the major country with long term national gdatssolar hot water, with targets of
150 million square meters by 2010 and 300 million square met&@28y [2]

China has a highly attractive market, but it is not ssitée for European industry. Cheap
and simple technologies are used, although there is intema®re advanced systems. [2]
India has about 1.9 million m2 of solar water heaters iestallhis is a small fraction of
the total potential, estimated at 140 million m2. [7]

After two years of slowing down, the Indian solar thermatkat seems to be speeding up
again. This push comes from a big subsidy programme thattisf the 11 5-year plan

for renewable energy, set up by the Indian Ministry of Ned/Renewable Energy
(MNRE). 9.5 million nf (6.65 GW) are to be installed in the six years between 2aD7 an
2012, of which 2.5 million M(1.75 GW) will be subsidised.

Latin American countries

In Brazil solar thermal is taking off, due to localviain Sao Paulo and other cities. [7]

African countries

South Africa and North Africa have promising plans foragthermal. [7]
Sub-Saharan countries do not show much interest in Selanah([7]
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3.4 Photovoltaic

3.4.1 Summary RECIPES results
Photovoltaic: the additional installed capacity for PV in 2020 in 15 RECIE®Rt@tries is

estimated at 1.8 GWp under the maximum scenario. The market iniEBOsving, especially

in China, Indonesia, Thailand, Brazil and South Africa. It is however enshether these
markets will become as attractive as the strongly subsidised marfkitte EU, Japan and the
US. EU industry observes tough competition from Japan and China.

Photovoltaic market

The present installed capacity in the 15 RECIPES courgri2? GWp, 4% of the installed
capacity worldwide, with highest capacities installed indrathd China (see Table 3.12).
The total installed capacity of PV worldwide was 5.4 GWWR005, 3.1 GWp grid-connected
and 2.3 GWp off grid. Growth of installed capacity viaé GW or 35%, and mainly came
from grid-connected PV. Almost half of the 2005 growth occume@ermany thanks to long-
term government support. Other important markets were daphtine US. Average growth
rates over the last five years were higher than 40% (REN21 2006).

In 2020, under the RECIPES maximum scenario, the instalfetita in the 15 RECIPES
countries will grow from 0.2 GWp to 2 GWp, up with 1.8 GWpthahighest capacities in
China, India, Thailand, Brazil and South Africa. Thessario is based upon strong policy in
the 15 RECIPES countries.

Figure 33 Opportunities EU industry PV in the 15 counties (under maximum scenario)

Explanation: The figure above is taken directly from the RESIRport and shows the export conditions for
European industry for Photovoltaic in the given countries (hot@axis) and the potential market volume in tho
countries up to 2020 (vertical axis).

The export conditions are based on an analysis of the risks dueltac@heconomical and political situation for
import of RE equipment. These are represented in the figure byatiaal lines and scored as low, medium or hig

5e

The dotted lines are corrections to these assessments reldterlavailable domestic production capacity.
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3.4.2 External verification

In recent years, the market for PV is booming worldwidé&=urmpe Germany is a leading
market. Countries from South-east Asia are entering tr&enfast as well.

Market positions PV producers in 2005 and 2606

Global Position Company Country Mono- crystalline | Multi- Amorphous
in 2006 (2005) crystalline
1.(-) Sharp Solar Japan X X X
2.(-) Q-Cells Germany X
3.(-) Kyocera Solar Japan X
4.(8) Suntech China X X
5.(4) Sanyo Solar Japan X X X
6.(5) Mitsubishi Japan X
7.(9) Motech Taiwan X X
8.(6) Schott Solar Germany X X X
9.(10) Deutsche Cell** Germany X X
10.(7) BP Solar G.B. X X

* Q-cells produces Solar cells only — no panels * Deutsche Cell is a 100% affiliate of SolarWorld

There is close technological competition between JapatJ$hand the EU — e.g. in numbers
of patents. Moving from the large home market towards lzajiendor will require the EU
industry to build and participate in new global supplier adlesn These are being built today.
The rationale for emerging economies to participate istathetaccess to technological and
market knowledge of EU producers and realisation of lodad@monstration sites and
integrating state-of-the-art PV in their energy systdehsis both interesting as a large scale
grid-connected production technique and a small scald-siane technology on individual
building or community level, e.g. combined with other energgyciong techniques.

World Energy Outlook 2007, China and India insights
China; PV system capacity was about 70 MW in 2005, of wdypgroximately 50% was
used to supply electricity in remote rural areas withowt gonnection. The domestic PV
industry is growing rapidly to a capacity of 300 MW in 2006. Tittare potential is very
large, as most areas benefit from high solar radiationn&henal targets are 300 Mw
installed in 2010 and 1,8 GW by 2020.

- India receives abundant solar radiation, indicating a vegg lpotential for solar energy
use. PV systems are being promoted primarily for rurarembte applications, such as:
solar power plants with mini-grids, solar home systdamerns and streetlights. The use
of PV systems is limited. PV capacity rises to 4 GV2030.

Energy and Climate Change, World Energy Council, 2007
- Solar power, and solar photovoltaic in particular, has geawing very fast in recent

years, at a rate of around 40% a year. The global mar&epésted to increase to around 5

GW by 2010.

- Long-term development will probably depend on further decréasests (WEC 2007). In
addition to the c-Si capacity, approximately 4GW of thim ftapacity is expected to be
available by the end of 2010. This would represent 20% biagjaroduction capacity
(EPIA 2008).

EPIA, Global Market Outlook for Photovoltaics until 2012
- By the end of 2012 a global capacity of 44 GWp could be achieved.

8 http://www.news.com/Chinese-challenger-aims-for-sppt-in-solar-tech/2100-11392 3-6191465.html
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- Biggest grow markets in EDCs are expected to reach in 201@llitwing installed
capacity: India 730 MWp, China 180 MWp and South Korea 910 MWp.

Figure 34 Solar PV existing world capacity 1995-200[7]

Renewables 2007, Global Status Report, REN21 [7]

- Grid connected solar photovoltaic (PV) continues to béatstest growing power
generation technology in the world, with 50% annual growth aresamated 7,8 GW by
the end of 2007.

- Off-grid installations of usually less than a kilowfatt rural electrification grow slower,
with an estimated 2,7 GW by the end of 2007.

- Beyond the United States and Europe, at least a dozasfanaurers in China, India, Japan
and South Africa are planning to expand thin-film producticthénear future.

- Interest in using renewable energy technologies to provideieiigcto rural and remote
areas as a cost-effective alternative to grid extensigathering momentum in many
developing countries.

- The Indian “Remote Village Electrification Programmeishdentified 10,000 villages for
electrification.

- Senegal has incorporated solar PV into its rural éiieettion efforts and increased the
rural electrification rate by an additional 3%.

- Several Latin American countries have recently launchedvamped new rural
electrification programs, including Bolivia, Chile, Guatdmaviexico, Nicaragua and Peru.

RECIPES update 2008

The RECIPES results for Photovoltaic energy are stévaait with the following remarks:

- China; The Market potential for Photovoltaic is raisedler the maximum scenario from
930 MW to 1.800 MW Installed Capacity in 2020 (Government target

- India; The Market potential for Solar Thermal in Indiaased under the maximum
scenario from 145 to 3.500 MW Installed Capacity in 2020 (Gowent target = 10 GW).

- For other Asian, Latin American and African countties potential market expectation is
not changed.
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Figure 35 Photovoltaic— Installed capacity (RECIPES updat2008)

3.4.3 Survey RE Industry

Does the summary in your opinion present a valid & realisticcbket the Photovoltaic energy
market in the selected countries?
- Most respondents (43%) from Photovoltaic Industry agree witRE®@IPES results
although 28,5% disagree and 28,5 % have no opinion.
- Remarks on what is missing or failing are:
- Fast development (plants under construction) in target nsdiketChina should be
addressed since this influences exporters planning of pioduetpacities;
- Conditions in Ghana are, at least medium if not high;
- China and Thailand too high, India too low, Northern édr{Maghreb) is missing;
- Thereis a lot of information missing, barriers, prieed segmentation. In order for a
company to go into a new market there is a huge need forspecdic information;
- Actual sales in country would give more clear picture;
- China and Thailand seem very optimistic;
- It should be clear that the figures refer to productegpecities not turnover. Market
turnover in these markets is much smaller;
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What is your opinion on the market attractiveness of Photovoltaic erfergyour
organisation?

1 ; O Highly attractive
Photovoltaic )
0.9 W Attractive
n=15

08 O Neutral
07 O Unattractive
0,6
0,5 1
0,4 1
0,3 1
0,2 1
0,11

0

Africancountries Latin Americancountries Asianand Pacificcountries

Figure 36 Market attractiveness for Photovoltaic in EDCYRE Industry survey)

EU RE Industry representatives find all markets (highlypative for Photovoltaic. Most
attractive are Asian and Pacific countries, followedAfryca and Latin America.

3.4.4 Barriers and success factors

Main barriers for Photovoltaic energy are: Market conditenms$ Educational aspects, but all
other barriers can play a role too.

Identified barriers for Photovoltaic energy

@ Market accessibility (e.g.
protectionism, regulations, market
infrastructure)

0,8
W Market conditions (e.g. demand,

prices, competition) —|
0,6

O Cultural aspects (e.g. language,
attitudes, sentiments)

O Educational aspects (e.g. skilled 0,4
personnel, knowledge levels)

W Technical aspects (e.g. energy 02+
infrastructure) '

Africa Latin America Asia

Figure 37 Identified barriers for Photovoltaic in EDCs RE Industry survey)

Main success factors for photovoltaic energy in all markegsthe right local partners and
local presence in target market. Assistance fromnat&mnal organisations is also important in
African countries. Market knowledge is important in Astauntries.
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Figure 38 Identified success factors for Photovoltaic iEDCs (RE Industry survey)

3.4.5 Conclusions

RECIPES update 2008

The RECIPES results for Photovoltaic energy are stévaait with the following remarks:

- China; The Market potential for Photovoltaic is raisedler the maximum scenario from
930 MW to 1.800 MW Installed Capacity in 2020 (Government target

- India; The Market potential for Solar Thermal in Indiaased under the maximum
scenario from 145 to 3.500 MW Installed Capacity in 2020 (Gowent target = 10 GW).

- For other Asian, Latin American and African countties potential market expectation is
not changed.

Grid connected solar photovoltaic (PV) continues to béasiest growing power generation
technology in the world, with 40-50% annual growth in 2007.

Off-grid installations of usually less than a kilowfait rural electrification grow slower. Interest in
using renewable energy technologies to provide electricity tbandaremote areas as a cost-effect

alternative to grid extension is gathering momentum in neewgloping countries. [7]

General

- Solar power and solar photovoltaic in particular, has lgeawing very fast in recent years,
at a rate of around 40-50% a year. The global market ectegbto increase to a
cumulative installed capacity of around 44 GWp in 2012. [3, 14]

- Long-term development will probably depend on further decreasests. In addition to
the c-Si capacity, approximately 4GW of thin film capadstgxpected to be available by
the end of 2010. This would represent 20% of global productjosicds. Beyond the
United States and Europe, at least a dozen manufactar€hina, India, Japan and South
Africa are planning to expand thin-film production in the nedure. [3, 7]

- EU RE Industry representatives find all markets (highlypative for Photovoltaic. Most
attractive are Asian and Pacific countries, followedAfiyca and Latin America. [Survey]

- Main barriers for Photovoltaic energy are: market conditiowsezlucational aspects, but
all other barriers can play a role too. [Survey]
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- Main success factors for Photovoltaic energy in all mar&eg: the right local partners and
local presence in target market. Assistance fromnatenal organisations is also
important in African countries. Market knowledge is impattin Asian countries. [Survey]

Asian and Pacific countries

- China; The domestic PV industry is growing rapidly to pacity of 300 MW in 2006. The
national targets are 300 MW installed in 2010 and 1,8 GW by 2@i2@e &xperts believe
that these expectations will not be realised: due to frigle and shortage of government
feed-in tariffs, the PV market in China is developing \&owly now. [2]

- India is expected to grow faster and is expected tdréa@ MWp in 2012. [14]

- Thailand has a target of 45 MW in 2010, but they are growindnrslesver than expected

- South Korea is expected to grow very fast from 50 MWp in 20010 MWp in 2012.
[14]

Latin American countries
- Several Latin American countries have recently launchedvamped new rural
electrification programs, including Bolivia, Chile, Guatdmaviexico, Nicaragua and Peru.

[7]

African countries

- There is a development need for electrification of RArahs, but actual realisation is very
low. Main problems are the high cost of PV, lack of govemtalesupport and no financial
incentives (feed-inn tariff). [7]

- Senegal has incorporated solar PV into its rural éieettion efforts and increased the
rural electrification rate by an additional 3%. [7]
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3.5 Solid biomass and biogas

3.5.1 Summary RECIPES results

Solid biomass and biogas: the international market for bio-energy isnséilvery early stage
but is expected to grow considerably in both industrialised and developingiesuntthe next
years. EU industry is composed of many small companies but has valadleece in the
sector and is well positioned to benefit from this

Market solid biomass and biogas

Within the RECIPES project it was not possible to pro@ddear picture of the current
situation of bio energy in the 15 RECIPES countries, defme scenarios for 2020. Some
information could be gathered for 8 of the 15 countries (®untry reports) but the figures
were not always reliable. Only some of these countée® information available on potentials
and policy.

Also at world level, precise and reliable data on biagnes difficult to obtain and not
available at present. Traditional biomass energy is beliewvprovide between 7 and 11% of
the world’s primary energy supply. This percentage is much higlieveloping countries,
and as much as 90% in the poorest countries, as the EECBuntry studies show. Modern
biomass energy provided about 250 Mtoe/year or 2% of the world'&prienergy supply in
2000 (ESMAP 2005).

Emerging and developing countries lead in biomass energyimuggdustry: this is estimated at
40 Mtoe/year in Latin America in 2000, 40 Mtoe/year in Aaiad 25 Mtoe/year in Africa
against 40 Mtoe/year in OECD countries. In Latin Areeand Africa about one fourth of the
total energy used by industry comes from modern bio-energyrttight include some
traditional biomass) (ESMAP 2005).

The market for biomass electricity, combined heat and pamer district heating is in
developed countries: OECD countries account for 100 Mtaeige2000, non-OECD countries
for 10 Mtoe/year. The available global bio-energy scenahow s large variation: they
indicate that bio-energy could contribute worldwide betwie&00 and 9,000 Mtoe/year by
2025s5(IMET 2005); this is 1.3 to 8 times what is used todaye Wide contribution range
reveals the uncertainty in the bio-energy market: the deploymémn-ehergy faces significant
technical, economic, social and regulatory barriers; thehégy sector and related policies
and markets are still in an early stage of developnugmto now, modern bio-energy use has
not experienced rapid growth: in the last ten years thetgnate of solid biomass has been
equal to 1.6% per annum. The highest growth, 7.4% per an@snbgen experienced in
municipal solid wastes, liquid and gaseous biomass (IMET 2005).

3.5.2 External verification

Steep rising prices of fossil fuels have increasedntieeast for a wide range of alternative
renewable resources. Some of the emerging economies amgpdstant producers of
biomass. The residual biomass from food production is an ertedinewable source of
energy, e.g. for production ofQyeneration biofuel. Also high expectations exist with eesp

of the aqueous biomass production (both salt and sweet)wéhe situation with respect of the
production of energy crops has learned that there are rehoynd effects — such as steep
price raising effects for food and elimination of réonests. For the EU, there are many reasons
to work in close co-operation with EDC in building ounuie 2 generation biofuel energy
production networks. Cooperation would help to move towanasw resource base of industry
(green chemistry). The EU can act as technology providdiianee together with the

suppliers of the biomass and with adapted technologies tltimeespecific requirements.
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World Energy Outlook 2007, China and India insights

- China’s biomass consumption, at 227 Mtoe in 2005, is the targdse world. It is almost
entirely traditional biomass. Only 3,3 Mtoe were usegawer generation in 2005.
Traditional biomass consumption falls to 159 Mtoe by 2030.d8yrast, demand for
electricity and heat from biomass, including industrial oe-géneration, is projected to
increase, from 8 TWh in 2005 to 110 TWh in 2030, requiring 3,3 [sitok38 Mtoe of
biomass fuel respectively. The government target calls,GW of biomass-fired
generating capacity by 2010 and 30 GW by 2020.

- India consumed a total of 158 Mtoe of biomass in 2005, mosbgfrural households.
While demand for traditional biomass is expected to irsar@mly marginally, the use of
biomass in power generation and biofuel production is prajeéotencrease more quickly.
The potential installed capacity for biomass power geoerat about 20 GW. Current
installed capacity is 0,3 GW and it is expected tohregb GW in 2020.

Energy and Climate Change, World Energy Council, 2007
- Biomass is also important in many countries and paatity in the developing world.

ICTSD (International Centre for Trade and Sustainalg@edldpment)

- The average productivity of biomass produced in tropicakabetropical climates is more
than five times higher than that of biomass grown inéhgperate regions of Europe and
North America. In theory at least, this should give depielg countries a tremendous
comparative advantage.

- However, most research and development funding, as well@ssaerable amount of
direct subsidies, are provided for the production of bioma&siiapean Union and in
North America, where technology and strong infrastructunecompensate somewhat for
the natural disadvantage.

- Biomass accounts for about 11 percent of total primaryggreemsumed globally, more
than other renewables and nuclear power together. Modern tggd€each as bioethanol,
biodiesel and biogas) could potentially surpass large hydie®inoming years, given the
significant rate of growth in liquid and solid biomass asd the increasing reluctance in
many regions of the world to accept the environmental impatasge-scale hydro.

Renewables 2007, Global Status Report

- Among developing countries, small-scale power and heat proddadm agricultural
waste is common. The use of bagasse (sugar cane aftegjtraetion) for power and heat
production is significant in countries with large sugmaduistry, including Brazil, China,
Colombia, Cuba, India, the Philippines and Thailand.

Figure 39 Final energy consumption of biomass (Shell ergr scenarios 2050)
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RECIPES update 2008

- The Chinese Government target calls for 5,5 GW of biomasg-flenerating capacity by
2010 and 30 GW by 2020.

- India the use of biomass in power generation and biofuel produstprojected to
increase more quickly. The potential installed cagdoit is about 20 GW. Current
installed capacity for biomass power generation is 0,3 GWténeéxpected to reach 4,5
GW in 2020.

3.5.3 Survey RE Industry

Does the summary in your opinion present a valid & realisticcbket the Solid Biomass and

Biogas market in the selected countries?

- Most respondents (77%) from Biomass and biogas Industry agitethe@iRECIPES
results although 23% disagree.

Remarks on what is missing or failing are:

- | think this problem is inherent to an early stage magetter information sources
(that can mark out R&D investments) should appear iméxefew years;

- Second generation of biofuels is missing;

- The main uncertainty in this field comes from weaklmnging legislative support
mechanism and unclear information on sustainability anghbkreliability of biomass
production, transformation, use;

- EUBIAis not really representative of the whole Europle@energy industry. In some
developing countries, the bioenergy market is widely develeped if using simple
technologies.

What is your opinion on the market attractiveness of Solid BionmasBiagas, for your

organisation?

- EU RE Industry representatives find all markets (highlypative for Solid Biomass and
Biogas. Most attractive in view of the respondents arenl&tierican countries, followed
by Asia / Pacific and Africa.

! T : @ Highly attractive
Solid biomass and biogas .
0,9 | Attractive
n=12

0,8 O Neutral
0,7 O Unattractive
0,6 1
0,5 1
0,4 1
0,3 1
0,2 1
0,1

0

Africancountries Latin Americancountries Asianand Pacific countries

Figure 40 Market attractiveness for Solid biomass and bgas in EDCs (RE Industry survey)
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3.5.4 Barriers and success factors

In African countries all barriers for Solid biomassidmogas are relative very high. In Latin
American and Asian countries the main barriers asekat accessibility and market
conditions.

Identified barriers for Solid biomass and biogas
1
O Market accessibility (e.g.
protectionism, regulations, market
infrastructure) 081
B Market conditions (e.g. demand,
prices, competition)
0,6
O Cultural aspects (e.g. language,
attitudes, sentiments)
0,4 A
O Educational aspects (e.g. skilled
personnel, knowledge lewels)
B Technical aspects (e.g. energy 0,2
infrastructure)
0
Africa Latin America Asia

Figure 41 Identified barriers for Solid biomass and bogas in EDCs (RE Industry survey)

In Africa the main success factors for Solid biomasskaogias are: the right local partners and
governmental assistance in target market. In Latin Asaeriain success factors are: home
market governmental assistance and local presence. InldEbpresence, the right local
partners, superior technology and home market governmental suppanpar&ant

@ Superior technology (competitive,

better designs, low maintenance, high Identified success factors for Solid Biomass and Bi ogas

performance, patents, strong R&D, 1

etc.)
W Market knowledge (market research,
reports , etc.)

O Home market governmental 0.8
assistance (legal/regulatory, export
credits, financial support, partnering
initiatives, etc.) —‘

O Governmental assistance in target
market (legal/regulatory, import 0,6
facilities, partnering initiatives, etc.)

organisations (e.g. EU, World bank, —

W Assistance from international |_|
NGO’s) 0,4 B I

@ Local presence (e.g. subsidiary, local
production or assembly facilities,
partner, own office)

W The right home market partners (e.g. 0.2
finance, consultants, R&D, designers,
suppliers, manufacturers, commercial
assistance)
O The right local partners (finance, 0 | |

consultants, suppliers, maintenance)

Africa Latin America Asia

Figure 42 Identified success factors for Solid biomassd biogas in EDCs (RE Industry survey)
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3.5.5 Conclusions
The RECIPES results for Biomass and biogas are déitaat with the following remarks:

Biomass accounts for about 11 percent of total primamggreensumed globally, more than all oth
renewables and nuclear power together. [16]

Modern bioenergy (such as bioethanol, biodiesel and biogas) coelatiptty surpass large hydro in

the coming years, given the significant rate of growthguidl and solid biomass.

General conclusions

- EU RE Industry representatives find all markets attractiv@ghly attractive for Solid
Biomass and Biogas. Most attractive according to thgoredents are Latin American
countries, followed by Asia / Pacific and Africa. [Sey]

- The use of biomass for energy production has been recogsizededfective measure to
control, reduce and prevent emissions of greenhouse gasesotitributing substantially
to the mitigation of climate change.

- The average productivity of biomass produced in tropicakabetropical climates is more
than five times higher than that of biomass grown indéhgperate regions of Europe and
North America. In theory at least, this should give depielg countries a tremendous
comparative advantage.

- Among developing countries, small-scale power and heat proddadm agricultural
waste is common. The use of bagasse (sugar cane aftegjtraetion) for power and heat
production is significant in countries with large sugmaduistry, including Brazil, China,
Colombia, Cuba, India, the Philippines and Thailand.

Asian and Pacific countries

- In Asian countries the main barriers are: market atoiéisy and market conditions.
[Survey]

- In Asia main success factors are: local presenceighielocal partners, superior
technology and home market governmental support. [Survey]

Latin American countries

- In Latin American countries the main barriers arertkebaccessibility and market
conditions. [Survey]

- In Latin America main success factors are: home magdwetrnmental assistance and local
presence. [Survey]

African countries

- In African countries all barriers for Solid biomassldnogas are relative very high.
[Survey]

- In Africa the main success factors for Solid biomasstaogas are: the right local partners
and governmental assistance in target market. [Survey]
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3.6 Bio fuels for transport

3.6.1 Summary RECIPES results

Bio fuels for transport: the additional volume in 2020 in the 15 RECIRItStries is
estimated at 75 billion litres ethanol and 22 billion litres bio-die$&is presents significant
opportunities for EU industry that is leading in bio diesel and indreps involvement in
ethanol. Note: these estimates have a large range of uncertainty theedarly stage of the
market.

Bio fuel markets

Ethanol production increased to 33 billion litres in 2005, up 88 compared with 2004.
Production is dominated by Brazil and the US with 15 billizes each in 2005. Other
significant producers are China (1 billion litres in 2005¢, BU (1 billion litres) and India (0.3
billion litres). Fuel ethanol supplies 41% of all non-dieselanethicle fuel sold in Brazil in
2005, by far the highest percentage in the world (REN21 2006).

The ethanol production is expected to observe strong watédgriowth in the next decade.
IEA (2004) considered a quadrupling of the ethanol production to 1 thires in 2020,
taking account of the change of trends and the ongoing polt@tives. The RECIPES
maximum scenario also predicts high growth: the 15 RECIRE®tes would produce some
90 billion litres in 2020, up with 75 million litres, with Biifandia and China as main
producers with respectively 54, 15 and 10 billion litres per {ge Table 3.15 below). Note
that for 6 of the 15 RECIPES, including Mexico and SoutiicA with possibly interesting
markets, no potential could be assessed becausealf of ldata.

Bio diesel production is expanding at high rate and reachdull@$ litres in 2005, up from

2.1 billion in 2004, 85% growth. The EU dominates bio diesel pramueind accounts for

90% of the world production. Also the bio diesel producttoexpected to observe strong
worldwide growth in the next decade. IEA (2004) considered bie@ldxeeduction in 2020 at
the 25 billion litres level, mainly on the basis of the Eligydnitiatives. The RECIPES
maximum scenario predicts a similar level of productiothen1l5 RECIPES countries: together
they would produce 22 billion litres in 2020, up from 0.2 billiarek at present. Biggest
producers would be Argentina, Brazil, Indonesia and Thailand

Figure 43 RECIPES Ethanol and Biodiesel production 202[1]
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Note however that the development of the bio fuels markégligytuncertain as it is in an

early stage and predominantly policy driven. It is to gaiearily nationally and regionally
oriented: global trade is developing, but so far relatiliglited. In the near future, however, as
demand is expected to increase, and production and demantaonoae geographically, an
international market is expected to arise. In prin¢ihle largest production capacities can
typically be found in tropical countries in South Angeri Sub-Sahara Africa and East Asia as
well as in low population density countries as RussiaCGamhda, whereas the largest demand
for bio fuels is concentrated in the industrialisedyée@nergy consuming countries. This is
likely to be a driving force for an international marked trade (CEIP 2005).

Figure 44 RECIPES Market up to 2010 for ethanol and biodies [1]

3.6.2 External verification

World Energy Outlook 2007, China and India insights
China; Non-grains biofuels are seen as an importaainshof helping to meet fuel demand
in the transport sector. China has so far establisheethanol fuel production bases with
a total yearly production capacity of over 1 Mt. Demand®iofuels is expected to reach 8
Mt in 2030.

- India has started using ethanol recently. India hagya lErgar industry indicating a large
potential for ethanol production. Biodiesel potential basegatropha is also large. Total
biofuel consumption is projected to increase to 1,9 Mid0B0.

Global Energy Survey 2007, World Energy Council — Korn/Fermrivtional

- Alternative fuels (e.g. Bio fuels) are expected wease significant, according to 60% of
respondents. In absolute terms, though, alternative fuklemain a small portion of the
overall energy mix.

Ethanol statistics, March / June 2008

- The worldwide production of cellulosic ethanol will amotmat least 16.5 billion gallons
in 2020, if the targets set in the United States, Cliinagpe, Japan and Brazil are
achieved.

- EU leaders continue to support biofuels, higher importsa®gdeEuropean Union
Commissioner for Agriculture and Rural Development Marigischer Boel defended the
European biofuels policy, saying biofuels are needed to corilmate change and secure
fuel supplies and shouldn’t be used as a scapegoat for fasidgprices.

- Recent analyses by the European Commission’s agriceltperts indicate that the EU’s
tariffs won’'t be high enough to prevent more cheap ethanariispmainly from Brazil,
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said Andreas Pilzecker, an official at the agri depantnof the EC. Domestic producers
would still provide the lion’s share of the continent’s atblabut actual imports could be
significantly higher than expected.

Figure 45 Final energy consumption for transport (Shelenergy scenarios 2050)

Renewables 2007, Global Status Report

- Brazilian ethanol production increased to almost 18 biliined in 2006, nearly half of the
world’s total. Other EDCs producing fuel ethanol incl@tena, India, Thailand, Jamaica,
Colombia, Dominican Republic, Malawi, South Africa and Zambi

- Aggressive expansion of biodiesel production was also oogumnriSoutheast Asia
(Malaysia, Indonesia, Singapore and China), Latin Aragidggentina and Brazil).

- Malaysia’s ambition is to capture 10 percent of the global éssdlimarket by 2010, based
on its palm oil plantations.

Figure 46 Ethanol and Biodiesel Production 2000-2047]
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3.6.3 Survey RE Industry

Does the summary in your opinion present a valid & realisticcbket the Biofuels market in

the selected countries?

- Most respondents (83%) from Biofuels Industry agree witiRIBEIPES results and 17%
have no opinion.

Remarks on what is missing or failing are:
- I think that Argentina will have a bigger stake in the bisdienarket (to what is being
indicated in the figure);
- Second generation of liquid biofuels (cellulosic ethanol);
- The country that misses as a high potential for blsfiseAfrica.

What is your opinion on the market attractiveness of Biofuelsdnsport, for your

organisation?

- EU RE Industry representatives find Latin American coastand Asia / Pacific markets
(highly) attractive for Biofuels, the market in Africaoumntries is perceived by most
respondents as neutral, however the overall picture is positieige are also respondents
who see this market as (highly) attractive. This coultigyes be a consequence of a
different scale of interpretation of the question (Afgica as a whole may not score very
high in attractiveness in the perception of EU industry, lvewthere may be opportunities
for particular companies that are perceived as very aeac

1 i @ Highly attractive]
Bio fuels for transport _
0,9 Il Attractive N
n=6
0,8 O Neutral -
07 O Unattractive -

0,6

0,5

0,4

0,3

0,2

g B Sl B

African countries Latin American countries Asian and Pacific countries

Figure 47 Market attractiveness for Biofuels in EDCs (IE Industry survey)

55



3.6.4 Barriers and success factors

In African countries all barriers for Biofuels amdative very high. In Latin American and
Asian countries the main barriers are: Market acciéiggiand Technical aspects.

Identified barriers for Biofuels for transport

@ Market accessibility (e.g. 1
protectionism, regulations, market
infrastructure)

W Market conditions (e.g. demand, 038 1
prices, competition)

0,6

O Cultural aspects (e.g. language,
attitudes, sentiments)

0,4

O Educational aspects (e.g. skilled
personnel, knowledge lewels)

0,2

W Technical aspects (e.g. energy
infrastructure)

0

Africa Latin America Asia

Figure 48 Identified barriers for Biofuels in EDCs RE Industry survey)

Main success factor in all markets is: home market goverafrsurpport. In Latin America
other success factors are: market knowledge and Local peesknédsia other success factors
are: market knowledge and governmental assistance in target.marke

@ Superior technology (competitive,
better designs, low maintenance, high
performance, patents, strong R&D, 1

Identified success factors for Biofuels for transpo rt

etc.)
W Market knowledge (market research,
reports , etc.)

0,8

OHome market governmental
assistance (legal/regulatory, export
credits, financial support, partnering
initiatives, etc.

OGovernmental assistance in target
market (legal/regulatory, import 0,6
facilities, partnering initiatives, etc.)

W Assistance from international
organisations (e.g. EU, World bank,
NGO's) 0,4 m

OLocal presence (e.g. subsidiary, local
production or assembly facilities,
partner, own office)

0,2 - —

E The right home market partners (e.qg.
finance, consultants, R&D, designers,
suppliers, manufacturers, commercial
assistance)

OThe right local partners (finance,
consultants, suppliers, maintenance)

O .
Africa Latin America Asia

Figure 49 Identified success factors for Biofuels ieRDCs (RE Industry survey)
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3.6.5 Conclusions
The RECIPES results for biofuels for transport alerstevant with the following remarks:

The worldwide production of cellulosic ethanol will amotmat least 16.5 billion gallons in 2020, if
the targets set in the United States, China, EuropanJand Brazil are achieved.

Emerging and Developing Countries are very interestinghproduction of second generation
biofuels (non-food, waste and energy crops). For EDCe thex large potential with high revenues|
per hectare. Export of EU technology is interesting, becauss/any country has the technology tg
build their own plants for the processing from biomass tareth(fermentation).

General conclusions

- EU RE Industry representatives find Latin American coastand Asia / Pacific markets
(highly) attractive for Biofuels, the market in Africaoumntries is perceived neutral to
(highly) attractive. [Survey]

- In African countries all barriers for Biofuels aidative very high. In Latin American and
Asian countries the main barriers are: market accégsind technical aspects.

- Main success factor in all markets is: home market govertairgpport. In Latin America
other success factors are: market knowledge and local predenisia other success
factors are: market knowledge and governmental assistanegen rraarket.

Asian and Pacific countries

- Aggressive expansion of Biodiesel production was also ooguimiSoutheast Asia
(Malaysia, Indonesia, Singapore and China),

- Malaysia’s ambition is to capture 10 percent of the globadliBsel market by 2010, based
on its palm oil plantations.

Latin American countries

- Brazilian ethanol production increased to almost 18 biliined in 2006, nearly half of the
world’s total.

- Aggressive expansion of Biodiesel production was also oocuimiLatin America
(Argentina and Brazil).

African countries
- There is a high potential for biofuels in Africa, busthas to be developed with knowledge
transfer and investments.
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3.7 Geothermal energy

3.7.1 Summary RECIPES results

Geothermal energy: the geothermal power sector is expected to goecialy in South East
Asia and Latin America, with opportunities for the five leading natufer’'s one of which is
European. EU industry does not expect much from the geothermal heat maR&O
countries

Geothermal market

The geothermal power sector had a worldwide installedcdgz 8.9 GW in 2004, up from
8.0 GW in 2000. The US has the biggest capacity installédX®/), followed by the
Philippines (1.9 GW), Mexico (1.0 GW), Indonesia (0.8 GW) aaly i{0.8 GW). Between
2000 and 2004, the worldwide installed capacity grew at amshgnowth rate of 3%; growth
rates in RECIPES countries Mexico and Indonesia ovep#nisd were significantly higher,
respectively 6% and 8%.

In the 15 RECIPES countries, apart from Indonesia and Mexi®o,China and Thailand have
some capacity for geothermal power installed, but thgs&ctées are low (respectively 32 and
0.3 MW). Targets for geothermal power energy are set irRE&GIPES countries: Indonesia
plans to extend its capacity to 6 GW in 2020, while Ugantands to produce 143 GWh on an
annual basis in 2025. Geothermal potential studies are lalesita four other countries (Brazil,
India, Mexico and Thailand).

The geothermal heat sector had a worldwide installedcgsyd 12 GW in 2004 for the so-
called low and medium temperature applications directly expdphot water tables. This
corresponds to an increase of 10 GW in 2000, equating toavége annual growth rate.
The EU accounted for 2

GW installed capacity in 2004. In Argentina and Braz¥éhis some capacity installed for
geothermal heat (respectively 150 and 16 MW); this capacuged for heat in small industry
or tourist accommodations.

Geothermal manufacturing industry

Five large companies dominate the geothermal power manufactodingtry: Fuji, Mitsubishi
and Toshiba from Japan, Ansaldo from Italy, and Orman fsvael, that together account for
some 90% of the market. In countries with geothermal powetpsome equipment is
produced within the country itself but the geothermal technadoghturbines are imported
(EurObserv’ER 2005).

There is little information available on the production of¢beponents for geothermal heat
technology. Countries like Brazil and Argentina produce their egquipment.

3.7.2 External verification

Geothermal energy is today used for production of el@gtraistrict heating, as well as for
heating (and cooling) of individual buildings, including offices, shepsall residential houses,
etc.

The earth is full of energy: virtually any temperature levéhe underground can be used
directly, for instance with deep boreholes. Geothermal pplaats exist on every continent, at
any place were reservoirs of steam or hot water caous&lf They produce, with conventional
technology, 820 MW of electric power in the EU, around the cldbk.relevant resources are
far from being fully developed, also in Europe [22].
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The technology evolution can be expected in both sectors, powedreat, and towards
increasing the usable geothermal potential, improving plainief€y, and decreasing
installation and operational costs. The aims of EGH@-European Geothermal Energy
Council - are to promote the use of geothermal energy and $ufypopean industries active
in this field. EGEC promotes the further market deploymégieothermal energy in Europe
and the export of European geothermal technology, servicesgaimment to other parts of the
world.

World Energy Outlook 2007, China and India insights [2]
- No remarks on Geothermal in China and India

Renewables 2007, Global Status Report [7]

- Geothermal provides almost 10 GW of power capacity, grovanghly 2-3 percent per
year. Most of this is in Italy, Iceland, Indonesia, Japdexico, New Zealand the
Philippines and United States.

IEA — GIA, Geothermal Implementing Agreement, Straté&jan 2007-2012 [21]

- Geothermal energy is an established technology with a Isbhgriof use in many
countries. It is cost competitive with other energy sesiand is among the lowest cost
renewable energy resources. It has many benefits, wiaikh mextremely valuable for
both electricity generation and direct use:

- Worldwide, there is potential for significant growth iedricity generation well into the
future, mainly because many suitable resources have beeifiedeparticularly in the
developing countries of South East Asia, Latin Ameritg Africa, where demand for
electricity is increasing rapidly. Estimates suggedtdbathermal energy could potentially
supply 5% of the global electricity by 2020.

- Alarge fraction of geothermal energy deployment is cuyenttieveloped countries,
though many of the world’s untapped energy resources atedbicedeveloping countries.
However, barriers such as high initial capital costs, resougsks and drilling limitations
pose challenges to their development.

EGEC [Interview]

- The African market is highly attractive: East Africaiffih Kenya (>10 MW developed by
World bank / UN) and Uganda/Djibouti

- Latin America is also attractive: Central Americagfito, since long producer, own
expertise, sell to US), Guatemala, Salvador, Costa, Ricaragua (domestic demand
supplied by geothermal),

- South America, does not implement geothermal on the expgateg except for Chilli.

- Asia is highly attractive for some countries: Philippiiee&™ world producer with 2 GW,
followed by Indonesia, Japan and China (Tibet), nothing imInd
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3.7.3 Survey RE Industry

Does the summary in your opinion present a valid & realisticcbket the Geothermal energy

market in the selected countries?

- Of the three respondents from Geothermal energy Industnyadgree with the RECIPES
results, the third did not have an opinion.

Remarks on what is missing or failing are:

Most crucial point in geothermal electricity productioméep drilling. Deep drilling
capacities are short in the world market due to cortnpetvith oil industry. Power
plant suppliers there are more than experienced drilling caiegpa

Potential of EGS: enhanced geothermal system to produdacggaevith low
temperature.

For any geothermal market geological preconditions must fitrfeaneial technology
is only drilling for thermal water reservoirs, all thest, HDR etc. is experimental).
Geothermal today is not fully competitive with conventiomedrgy generation (it has
the highest front up investments) and needs regulatory protéaigbrer feed in tariff)
to be successful.

What is your opinion on the market attractiveness of geothermal efergpur organisation?
- The views of the three respondents from geothermal industyywith regard to market
attractiveness; however the overall balance appears to be@aosill three regions.
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0,2 1

0,11
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Figure 50 Market attractiveness for Geothermal in EDCsRE Industry survey)
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3.7.4 Barriers and success factors

Main barriers for Geothermal in all markets are: Madeeessibility and Market conditions. In
African countries also Educational aspects can playnanoritant role.

Identified barriers for Geothermal energy
O Market accessibility (e.g. 1
protectionism, regulations, market
infrastructure)
W Market conditions (e.g. demand, 0,8 |
prices, competition)
O Cultural aspects (e.g. language, 0,6
attitudes, sentiments)
O Educational aspects (e.g. skilled 041
personnel, knowledge lewels)
0,2 4
B Technical aspects (e.g. energy
infrastructure)
0
Africa Latin America Asia

Figure 51 Identified barriers for Geothermal in EDCs(RE Industry survey)

Main success factors are: superior technology, governmental supganget market and the
right home market partners.

@ Superior technology (competitive,

better designs, low maintenance. high Identified succesfactors for Geothermal energy
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reports , etc.)

0O Home market governmental 08

assistance (legal/regulatory, export
credits, financial support, partnering
initiatives, etc.)

0O Governmental assistance in target
market (legal/regulatory, import
facilities, partnering initiatives, etc.)

0,6

B Assistance from international
organisations (e.g. EU, World bank,
NGO's) 0.4

O Local presence (e.g. subsidiary, local
production or assembly facilities,
partner, own office)

0,2

B The right home market partners (e.g.
finance, consultants, R&D, designers,
suppliers, manufacturers, commercial
assistance;

0O The right local partners (finance, 0

consultants, suppliers, maintenance)

Africa Latin America Asia

Figure 52 Identified success factors for Geothermal iEDCs (RE Industry survey)
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Conclusions
The RECIPES results for geothermal are still relevatit the following remarks:

Geothermal energy is an established technology with a Istgriof use in many countries. It is cpst
competitive with other energy sources and is among the l@osstenewable energy resources. |t
has many benefits, which make it extremely valuable for blgttricity generation and direct use.
[21]

General conclusions
- Thereis not a ‘real’ geothermal industry in Europe. Tiestrong competition from
Japan, Israel and America.

Asian and Pacific countries
- Asia is highly attractive for some countries: Philippi@&sworld producer 2000 MW.
Indonesia, Japan (most resources in national parks), CFilet), but nothing in India.

Latin American countries
- Central America is also attractive (Mexico, Guatem8kmvador, Costa Rica, Nicaragua).
- South America, does not implement geothermal on the expeated except for Chilli.

African countries
- African market is highly attractive: East African Riff Kenya and Uganda/Djibouti.
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3.8 Other renewable energy technologies

3.8.1 Concentrated Solar Power

Concentrated Solar Power Technology (CSP) provides clehrebable power from 10 kW to
200 MW. First European commercial solar thermal power piaets built in the 80s and
today about 400 MW is commercially operated. In Europe ar80AdMW of solar thermal
power plants are either operating or under construction. Bledled capacity in Europe is
expected to be of 500-1,000 MW by 2010 and an amount of memeth000 MW by 2020 is
reasonable. The global technical potential is enormouscuthern Europe countries and
EDCs, either grid connected or integrated in industyistiesns.

At different stages of technical development, there arerfain CSP technologies to produce
thermoelectricity from the sun: parabolic troughs, tower tecgies, dish stirling and fresnel.
Each technology will progress according to favourable poliapéwork and to its capacity to
reduce generation costs and satisfy the specific neede pbwer market. EU has a leading
role in the first two technologies with the potentiabtdbal leadership:

- Parabolic troughs: In Europe 250 MW parabolic trough plantarader construction in
Spain and several thousand more MW are being developed. Ratalughs are the
most mature technology available on the market. With a texkd since the 80s, the
technology is being successfully implemented in new plariEsiiope and the USA.
The typical size for a trough plant is 50-200 MW and spetafd requirements - flat,
sunny areas - are necessary.

- Tower Technology: In Europe a 10 MW tower plant - the fioshmercial tower plant
in the world - is in operation since June 2007 near Sefflajn. 16.5 MW are under
construction and 17 MW under development. The typical siza fower plant is up to
50 MW and specific land requirements are less restrittiane for troughs. This
technology can also play an enormous role together with troughs.

3.8.2 Ocean and tidal power

There are basically two methodologies for creating tidalgoothe use of tidal dams or ocean
currents. Dams are based on using a barrage at a bauary with a large tidal range. Power
is generated primarily at ebb tides as the barrage cr@aigaificant head of water, much like
a hydroelectric dam. This technology is very well estabdisttd a Rance, France where a
240MW plant has operated since 1966. A 20MW facility haslzsn present in Annapolis,
Nova Scotia since 1984. However, estuaries are amongst thitswoost productive and
sensitive ecosystems, and the flooding by these barragess @geeat disruption to their
natural processes. In the context of ocean energy, barrsge tidal power is not considered a
truly sustainable resource.

Conclusion

- Concentrated Solar Power is becoming a very interestinteghnology and the first
projects are planned in EDCs, mainly in North Africa.
Ocean and tidal energy is still in the demonstration plaismugh there are possibilities in
many EDCs, such as: Chilli, Mexico, etc.
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4 RE Industry needs and EU policies

In the survey and interviews some questions were asked about tifec speds of RE Industry and
about EU Policies, programmes, initiatives and activities.

4.1 RE Industry export to E&DC
Most of the respondents of European RE Industry are alegutyting to EDCs (39%) or they
are planning to do so (20%).

Figure 54 Export of RE technologies to EDCERE Industry survey)

To access the markets of EDCs, respondents prefer: owrsédea offices (40%), resellers
(28%), licensing (14%), direct sales / business to business/(Z4#spondents) or Joint
ventures / partners (10% / 5 respondents).

Figure 55 Market access in EDCs (RE Industry survey)
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4.2 Market information

Most of the respondents of European RE Industry are usamgeminformation from: own
research, local business partners and public available nmafid@gnation from international and
national organisations. Commercial market informatiorotsused very often.
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Figure 57 Market information on EDCs — usefulness (REndustry survey)
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4.3 EU Policies, programmes, initiatives and activi  ties

The EU has many different policies, programmes, initiatased activities with a relation to
Renewable Energy in EDCs, such as:

- EU Energy Facility (A facility within the EU Energy Initige)

- Framework Programmes (FP6 and FP7)

- European Technology Platforms (Technology specific networtsmi-P7)
- INCO-NET (A funding scheme within FP7)

- CDM or JI projects funded by individual European Countries

- CDM or JI projects funded by European Emissions tradingieha

- EU-India Energy Panel

- EU-India Science and Technology Co-operation agreement

- EU-China Energy dialogue

- EU-China Science and Technology Co-operation agreement

In the Survey the following questions were asked. Please rat

- Your familiarity with them;

- Your opinion on their effectiveness in lifting relevant bensifor EU companies in
Emerging and Developing Countries;

- To what extend they create opportunities for your organisati&merging and
Developing Countries.

O Familiar with
B Effectivenes

O Bussiness opportunities

EU Energy FP7 European INCO-NET EUCDMor JI EU Emission  EU-India Energy EU-India EU-China EU-China
Facility Technology projects Trading Scheme Panel Scienceand  Energy dialogue  Science and
Platforms Technology Technology

Cooperation Cooperation

agreement agreement

Figure 58 EU Palicies, programmes, initiatives and actities (RE Industry survey)

EU RE Industry is generally familiar with the Frameworkd?ammes, EU Energy Facility and
European Technology Platforms, but most of the other instrisnaea not very well known.

EU CDM / JI projects and EU Emission Trading Scheneesaen as quite effective and they
give good business opportunities for EU RE Industry.

Bilateral programmes, focussed on Emerging CountriesnéCdmd India) are not very well
known, but they are nonetheless — from the (scarce) informatistded through the survey -
seen as effective and they give business opportunities féREElhdustry.
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4.3.1 Shortcomings RTD&D policies
What shortcomings do you perceive in the current European RTD&D pdictesistruments?

Administrative procedures (3)

- Too complex to access for SMEs in member states;

- Difficulty of application, some applications can only be dbyepecialists;

- To biased towards big projects, administrative burden esame, SME face barriers; too
little clustering;

Market focus (4)

- In R&D more direct support for companies actively reseagchprototyping in their field
of business;

- There is no support for innovation at the source. The grmatdrials for bioenergy and
biofuel production. To increase innovation for new raw miatelike Jatropha and algae, it
is important to have government guarantees in place fostimeat funds and bankers.
This makes it easier for these institutes to investnvative new companies looking at
new and high risk yet high potential agriculture and aquaeuttevelopment projects. In
absence of these kind of instruments in Europe we amggf@éhind research and projects
that are developed in USA, China, Brazil and Australia

- All'push’, no 'pull;

- Our focus is on proven technologies, as those are availathleaa do the job to a large
extend. Market introduction and market development is mmr@al.

- Geothermal energy is not enough taken into account;

Funding levels (1)
- Funding levels are too low. Fundraising instruments for RDE8e not innovative
enough. Spending in real terms has dropped,

4.3.2 Effective policies & instruments
What type of EU policies & instruments could especially contritaubeeate opportunities for
your organisation to increase your market share in Emerging & Developoogiges?

Financial policies & instruments (4)

- Main condition in target market: Guaranteed grid acaaskfétime of power plant, plus
for renewables (geothermal). Feed in tariff shoulthigh enough to assure cost coverage
and profitability plus long term political reliability (invesent periods are 25 years plus).
EU policy should encourage partner nations to implemeifit soieditions; EU support for
such states can be made under the condition that such measuiraplemented and
monitored.

- Government guarantees for investment firms or funds for ¥ela®ment projects of high
risk new innovative energy crops;

- More innovative use of funds. Using public money to leverage firodsthe private
sector;

- Subsidies to provide enterprise development services and topéweéstment products.
Subsidies for seed capital and early-stage market investments

Specific policies & instruments (3)

- Clear support for 2nd Generation Ethanol (cellulose ethanol)

- A‘Google Earth’ type of tool with all the relevant dataaps, height databases, nature
reserves, aviation, pollution, electricity grid, windoesce, etc.

- Clear direct access to relevant and up to date mdakat data on legal environment to
ensure investment security, funds for accessing the maitkekey projects;
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Improvement of existing policies & instruments (3)

- More flexible and accessible funding programmes;

- More support for improving and enhancing technologies, e.g. CPV;
- Develop innovative technologies through R&D programmes;

Interviews
The following open questions were asked in the RE Indesipgrt interviews. The answers
are summarised and grouped by main topics:

What type of EU policies & instruments could especially contritsuteeate opportunities for
your organisation to increase your market share in Emerging & Developaogiges?

Financial instruments

- The right framework is importaniong term financial models People should pay for their

energy. Ownership of the equipment is important. [ARE]

Feed-in tariff is working very well in Europe, supported by government atidaviegal

framework. You need this in developing countries. [ARE]

Financing is a bigger problem than research. The technologstize, but geothermal

projects are capital intensive and they need high investfe<BEC]

Rural electrification in Africa, there is no money these this is difficult. [ESHA]

CDM projects are working very well for Small and Meditiydro. [ESHA]

CDM could be useful in the future, maybe to import Cetatity from Africa.

[ESTELA]

Investing in a market happens when political framewanignicial framework and

legislation is ok, than investment is possible. [EWEA]

- CDM is fundamental for success of Wind energy in Chirthladia. Carbon markets
should be developed further: sorting out allegation mecimftrade system). [GWEC]

- CDM doesn't work for PV projects and rural electrifioa, micro-credits are more

successful. [EPIA]

Open markets for renewable energy with stable prices >ifee@riff (incentives).

[Abengoa]

Economy of scale > large projects. Based on whole lifeeayasting approach, including

maintenance (batteries / upgrade system): Fee forceéamodel. [IT Power]

Co-operation with EDCs

- There should be a reliable partner in these countriegrt@ spare parts. Joint ventures are
important. [ARE]

Matchmaking: Depend on countries, the bigger de branche tlee.éasiall companies are
more in need of such a program. [ARE]

- Co-ordination works, but the content is not good. It doesanget the right countries and
topics and needs. Small-scale technology is hard. We wwaogen dialogue, but there is
not enough communication between different technologiesE]JAR

It could be useful to co-operate with local Researshtlites and Universities, also IT and
mechanics. [ESTELA]

- Co-operation between companies in EU and EDCs > Involveafiéntal SMEs is needed
for implementation in EDC countries. How to manage thevorks (new ideas).
Commercial projects are able to multiply themselves.Bfo

Involvement of local private sector. [IT Power]

Social and political issues
- Local markets are not always open. [ARE]
- EU could use their power to make bilateral deals with §oreountries. [ARE]
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Rural Electrification is not a technical problem, not econahpcoblem (people are
willing to pay, capital is available) but mainly social/piokl problems > how to solve
them? [RforD]

Main problem for new markets: Intellectual property rigkisinese turbines are very
similar to German turbines. [EWEA|]

Information and knowledge transfer

A (online) database with best practice or worst prastisdl be very useful, so that not
everyone makes the same mistakes. Lessons learned. Compéesaiiing to share
information like this. [ESHA]

We have to find out where the sources are for Small HyE®HA]

China is not interested in technology, but know-how trang&ESHA]

Information is needed on how to work with local people, goadihg and maintenance is
important. [ESHA|]

Training is needed for scientists, engineers and insgta[IESTELA]

EU can play an important role in knowledge transfer, exgiatbnsultancy and
manufacturing machines. [PlanEnergi]

Research areas

RTD needed on Hybrid systems and mini-grids for Rurettéfication. [ARE / EPIA]

For Small hydro more cost reduction is possible and envirotatieiendliness can be
increased. The best solutions are not found yet. [ESHA]

Next generation of Solar Thermal systems: medium temyeraollectors are needed and
double glazing with anti-reflective coating on collectors.

Solar Cooling needs research, because cooling demand is grayidly. Airco’s need a
lot of energy, and Solar Cooling is easily integratecktiuce the pressure on the grid.
Simple systems should be designed that can be build antamead local. Production
should occur local and with local labour. [ESTIF]

Compact storage, without water is needed. Energy densiydsbe higher. [ESTIF]

For Concentrated Solar Power, RTD&D is needed for agpitiy different components. It
is possible to store heath, electricity storage igonesible. Part of the technology is
conventional, but other part is not. [ESTELA]

Big turbines are connected to the main grid because stisrdgicult. RTD is needed on
better storage mechanism. Large storage systems @astefficient (hydrogen). Batteries
can also serve storage, but are extremely expensive. [EMEMEC]

There should be a good map of the resources in a counfoymhtion of the grid, capacity,
up-time etc. [EWEA]

For bigger offshore wind energy, there are still techrdballenges to conquer: material
research, maintenance, wind is stronger and corrosmurfcAccess to turbines is more
difficult. [EWEA / GWEC]

RTD on Intelligent grid structures (hybrid systemspegnation, etc. [GWEC]

RTD is needed for processing of 2nd generation Biomasthémé& (fermentation).
Knowledge could come from EU, because knowledge in EDCs asvttol build their own
production plants. [eBio / SenterNovem]

RTD on Quality insurance and standards is needed! [PlagiEne

Research on implementation and social/political barriéesv business models (country
specific) are needed for Rural Electrification. RTD&Dnieeded to find out how to do this.
[RforD]

Specific suggestions about Programmes

FP7 is hard to implement in EDCs. It is mostly focdsse European business. More focus
needed on the implementation in developing countries. FRAt idear about this. [ARE]
Demonstration projects could be helpful to enter markdEbi@s. To raise awareness and
trust. [ESTIF]
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Research institutes know the Programmes. Companies mosttt #oow them, they say
that it is not worth it. Too much work for the amowhimoney. This might change in the
future because of different focus in EU-commissions. [ESTIF]

Create RE Technology Initiative, a more dedicated instruthan the existing Energy
Technology Platforms. [PlanEnergi]

Demonstration projects do not give multiplication > follow-upégded! [RforD]
Research programme on implementation of RE Technologibsseiitous partners, with
financial background: 1.) How to convince regional and natideaision makers (power
supply network, national and regional government), 2.) DistridRtdechnology
(decentralised projects, decentralised ownership) > buyaatyieity produced by the poor,
small distance transport. 3.) Problem ownership! Good ifeethriffs needed. 3.)
Implementation and commercialisation > multiply the prigjefiRforD]

Demonstration plants, with new innovative technologies. Lo@mamtees from EU to
cover risk > Innovation fund. [Abengoa]

EU / Africa Mediterranean programme, grid expansion tae¢leurces (Africa) and
integration of CSP from Africa in 20% target. [Abengoa]

EU program for Policy support to EDC (long term electaifion plans, absence of
competing with subsidised electricity, concession agee¢si. [IT Power]

Subsidies for Rural Electrification (incentive for accesslectricity > result based). [IT
Power]
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5 Analyses and conclusions

Evaluation of export potential for EU RE industry and identification feicéfze RTD&D
policies to achieve this potential.

5.1 Export potential

RECIPES: “Tripling the volume of renewable energy in emergimdydeveloping countries in 2020
possible in a maximum scenario, with a positive socio-@monimpact and continued opportunitieg

for EU RE industry”.

The general conclusion of the RECIPES project is stilalid, but the results can be
updated on several specific technologies and countries.
- Desk Research shows that it is very likely that thgimam scenario is realised:
“Tripling the volume of renewable energy in emerging and devajopountries in
2020".

In general EU RE Industry representatives perceive EDCas (highly) attractive markets.

- Asian/Pacific countries and Latin American countees perceived a little more
attractive markets then African countries.

- China and India are developing RE capacity faster thagcexg, specifically for Wind
energy, Solar thermal and Photovoltaic. African and Latirerican EDCs are not
implementing RE as fast as expected, although this mastiétsave big potential for
European Industry.

There are great differences in market attractiveness beteen the different regions and RE
technologies under study.
Overall conclusions on the attractiveness of E&DC marketgbindustry are:
- Wind energy is considered most attractive in Asian andi®aountries, followed by
Latin American countries. African countries are latisactive.
Small and medium hydro is considered highly attractiveaitinLAmerican countries
and Asian countries. African countries are lessétire.
Solar thermal is considered most attractive in Afaod Latin America The market in
Asia is considered less attractive.
Photovoltaic is considered most attractive in Asia, folldg African and Latin
American countries.
Geothermal is considered most attractive in Latin-Aogeriollowed by Africa.
Solid Biomass / Biogas and bio fuels are considered attvattive in Latin-America,
followed by Asia and African countries.

In Africa the highest barriers are perceived by EU REIndustry, followed by Latin
American countries and Asian and Pacific countries, altbugh there are some differences
for different RE technologies.

Main success factors perceived by EU RE Industry in all ma&ets are: the right local
partners and government assistance in the target market.
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5.2 RTD&D policies and instruments

Existing RTD&D policies and instruments

RTD&D programmes and instruments are too complex to acceder SMEs in Member

States and partners in EDCs.

- Some applications can only be done by specialists;

- Too biased towards big projects, administrative burdewésame, SME face barriers; too
little clustering;

- FP7is mostly focussed on European business. More focusdneedee implementation in
developing countries.

EU RE Industry is familiar with the Framework Programmes, EU Energy Facility and
European Technology Platforms. They are perceived effecvand give business
opportunities for EU RE Industry.

EU CDM / JI projects and EU Emission Trading Scheme arseen as effective and they
give good business opportunities for EU RE Industry.

Financial policies & instruments, such as Feed-in Tré#f and Investment Funds are very

effective to get RE to EDCs.

- Feed in tariff should be high enough to assure cost cgeenad profitability plus long
term political reliability (investment periods are 25 yeqalts). EU policy should
encourage partner nations to implement such conditions; EUrsdppsuch states can be
made under the condition that such measures are implemewtedoaitored.

- Government guarantees for investment firms or funds for Wela®ment projects of high
risk new innovative energy crops;

- More innovative use of funds. Using public money to leverage firodsthe private
sector;

- Subsidies to provide enterprise development services and topéweéstment products.
Subsidies for seed capital and early-stage market investments

Bilateral programmes, focussed on Emerging Countries (Chaand India) are not very
well known, but they are seen as effective and they gibeisiness opportunities for EU RE
Industry.

- Local markets are not always open.

- EU could use their power to make bilateral deals with §oreountries.

- Main problem for EU RE Industry in Emerging Marketsnitellectual property rights

Rural Electrification programmes should be revitalised with a combination of Social and

Political instruments.

- Rural Electrification is not a technical problem, not econahpcoblem (people are
willing to pay, capital is available) but mainly social/piokl problems > how to solve
them?

Suqggestions for future programmes and initiatives

Co-operation EU RE Industry with local private sector and R'D partners in EDCs is

crucial for long term market success.

- There should be a reliable partner in these countriegrt@ spare parts. Joint ventures are
important.

- Small companies are more in need of such a program.
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- It could be useful to co-operate with local Researshitlites and Universities, also IT and
mechanics.

- Involvement of local SMEs is needed for implementation itCEDuntries. How to
manage the networks (new ideas). Commercial projectsbdedo multiply themselves.

A (online) database with local information of EDCs ancdest practices can be very useful,
so that not everyone makes the same mistakes.
- We have to find out where the sources are for Small Hydro.

Knowledge transfer is a good way to accelerate RE in EDCs.

- China is not interested in technology, but know-how transfer.

- Information is needed on how to work with local people, goadihg and maintenance is
important.

- Training is needed for scientists, engineers and insgalle

- EU can play an important role in knowledge transfer, exgiazbnsultancy and
manufacturing machines.

Demonstration projects can be helpful to enter marketsn EDCs and to raise awareness
and trust, but follow-up is needed not achieve multiptiation.

EU program for Policy support to EDCs can improve the conditons for EU Industry to
enter the markets in EDCs.

- Long term electrification plans,

- Absence of competition with subsidised electricity,

- Concession agreements

73



6 References

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]

[16]
[17]
[18]
[19]

[20]
[21]
[22]

[23]

[24]

RECIPES, Final Report, March 200#v(w.energyrecipes.ojg

World Energy Outlook 2007, China and India insights, IEA, Paa97.

Energy and Climate Change, World Energy Council, 2007.

US DoE Energy Information Administration — EIA scenarios

Deciding the Future: Energy Policy Scenarios to 2050, Worlddyr@ouncil, 2007
Shell energy scenarios to 2050, Shell International, 2008.

Renewables, Global Status Report 2007, REN21, 2008.

EREC scenarios to 2040

Wind Forcel2 - Greenpeace and EWEA

Global Wind Report 2007 — GWEC, 2008.

UNDP/GEF — Global Environment Facility

EWEA 2006, Annual Report

2007 Global Energy Survey, World Energy Council, Korn/Ferrgriwtional, 2007
Global Market Outlook for Photovoltaics until 2012, Facing a sdatwre, EPIA, 2008.

Creating conditions for Solar Photovoltaic to go large AE®LINdtables — Conclusions,
EPIA, 2007.

ICTSD, Tropical Biomass and the Global Biofuels Market, M&2608
(WWEA - World Wind Energy Association).
Source: AAEE

ESHA, European Small Hydro Association, Hydro ContributiotheoSET hearings,
Brussels, 2007.

ESTIF, European Solar Thermal Industry Federation.
IEA — GIA, Geothermal Implementing Agreement, Strat€&jan 2007-2012.

http://www.erec.org/renewableenergysources/geothermal-ehardyEGEC brochure
The Voice of the Geothermal Sector in Europe

Solar Generation V — 2008, Solar Electricity for over adnllpeople and two million
jobs by 2020, EPIA / Greenpeace, 2008.

INSHP, International Network on Small Hydro Powsww.inshp.org 2008

74



ANNEXES

75



Annex A: Survey

The Survey is sent out to 235 EU Industry representatives, NGO’s and development
organisations. The Main focus of this Survey is RE Industry and RE Industry Associations.

Organisation category (respondents)

O RE Industry

B RE Project development
O RE Industry association
O RE Service/consultants
B NGO / developing agency
@ Other

RE technologies (respondents)

[ Wind energy

B Small and Medium Hydro
energy

O Solar Thermal energy

O Photovoltaic energy

B Geothermal energy

[ Solid Biomass and Biogas

W Biofuels

Total 53 people have responded and filled in the questionnaire. This response is less than
expected, but even after several reminders it was not possible to get much more responses.
People working in the RE Industry are very busy and they can not find much time for
guestionnaires. The quality of the people and responses is very good and the survey seems to
give a good insight in the RE Industry.
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Annex B: List of developing countries

Source: INCO work programme

115 DEVELOPING COUNTRIES:
AMERICA

ACP (African, Caribbean and Pacific), ASIA and LATIN

AFRICAN (48) Tanzania ASIA (18)
Angola Togo Bangladesh
Benin Uganda Bhutan
Botswana Zambia Brunei
Burkina-Faso Zimbabwe Cambodia
Burundi China***
Cameroon CARIBBEAN (17) India***
Cape Verde Antigua and Barbuda Indonesia
Central African Republic Bahamas Lao (People's Democratic Rep. of)
Chad Barbados Malaysia
Comoros Belize* Maldives
Congo (Republic) Cuba* Mongolia
Congo (Democratic Rep. of) Dominica Nepal
Céte d’lvoire Dominican Rep. Pakistan
Djibouti Grenada Philippines
Equatorial Guinea Guyana* Singapore
Eritrea Haiti Sri Lanka
Ethiopia Jamaica Thailand
Gabon Saint Kitts and Nevis Vietnam
Gambia Saint Lucia

Ghana Saint Vincent LATIN AMERICA (17)
Guinea and Grenadines Argentina
Guinea-Bissau Suriname* Bolivia
Kenya Trinidad and Tobago Brazil
Lesotho Chile
Liberia PACIFIC (15) Colombia
Madagascar Cook Islands Costa Rica
Malawi East Timor ** Ecuador
Mali Fiji El Salvador
Mauritania Kiribati Guatemala
Mauritius Marshall Islands Honduras
Mozambique Micronesia, Federal States of Mexico
Namibia Nauru Nicaragua
Niger Niue Panama
Nigeria Palau Paraguay
Rwanda Papua New Guinea** Peru

Sao Tome and Principe Solomon Islands Uruguay
Senegal Tonga Venezuela
Seychelles Tuvalu

Sierra Leone Vanuatu

Somalia Western Samoa

South Africa

Sudan

Swaziland
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Annex C: List with interviewed persons
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Annex D: List of survey respondents
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