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Management summary

The future energy demand worldwide will increase by 45% in 2030be able to meet this
demand, respond to the threats of Climate Change anthgdsove access to energy for the very
poor in emerging and developing countries (especially &l areas) renewable energy
technologies play a crucial role.

The European Union envisions a thriving and sustainable faameomy, with world leadership in
a diverse portfolio of clean, efficient and low-carbonrggpeechnologies as a motor for prosperity
and a key contributor to growth and jobs.

Strengthening of the international dimension in European Teogy®llatforms and in Joint
Technology Initiatives is a priority in the EU. The demograptends in Europe coupled with an
ambitious strategy of growth based on the Lisbon agend@dprawnew context for considering
international co-operation in Science and Technology. Noeis Europe, but an open Europe -
building open ‘win-win’ S&T relations with EDCs.

The RTD4EDC project is focussed on the role of reseagchnblogical development and
demonstration (RTD&D) in the implementation of renewablegnechnologies in Emerging and
Developing Countries (EDCs). The project is executed bgnsortium of four partners based in
Europe (Belgium/The Netherlands), and in Emerging and Dewvg/cCountries (Paraguay, South-
Africa and India).

The project consisted of desk research on relevant pohcie developments, interviews with
policymakers, representatives from EU RE industries and deweltpcooperation agencies, a
survey amongst EU RE industry representatives and anafyg#scases of RE implementations in
EDCs.

In this report the overall results are presented. Qtbkverables are three reports with background
material (policies, case studies and market potemtiidE) RE industry) and a website
(www.developingrenewables.grgontaining all information as reported and with a blase
containing the 74 cases of RE implementations in EDCs.

Conclusions

1. The potential for renewable energy in emerging and developg countries is high.

- Market growth (up to 2020) of Renewable Energy in EDCs isdivesize as in developed
countries.
EU RE Industry representatives perceives EDCs as (higittgrtive markets but there are big
differences between different regions and RE technologies.
In some EDCs, especially China and India, renewable ememtpacing the expectations of a
few years ago.

2. RTD&D is an enabling factor in furthering the implementation of renewable energy in
emerging and developing countries.
Research and demonstration activities in the areamé\@ble) energy are crucial in
international cooperation.
Research and technological development furthers the impletioenté renewable energy
technologies.

! World Energy Outlook 2008, International Energy Agency, Paris
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Renewable energy demonstration projects with high visibilitylamgterm sustainability
enhance the implementation of renewables.

3. RTD&D plays an important role in facilitating the EU indu stry to access these high
potential markets.
RTD&D can help to solve the barriers obstructing large-stgpdoyment of renewables.
RTD&D cooperation can have advantages for EU industiyl@oal actors.
RTD&D can assist in acquiring market access.

4. These impacts of renewable energy RTD&D should be improved

- Public and private budgets for Energy research and technoldgialbpment have declined
in the last 25 years.
The EU RE sector still has a prominent role but is updessure.
Current EU policy framework provides many possibilitiesRenewable Energy RTD&D
related to EDCs but actual activities are still limited
EU RTD&D instruments and activities related to EDGkIBocus on Renewable Energy.

Recommendations:

1. Building strong, durable partnerships between EU and EIQ research communities
Increase participation of EDC partners in Framework raroges.
Initiate EU-EDC Technology Platform on Renewable Energy.

2. Building strategic partnerships between EU industry andocal stakeholders

- Organize partnership events with EU Renewable Energy aatdB&C stakeholders in
different regions and countries.
RTD and Demonstration projects can be helpful to enteketwin EDCs and to raise
awareness and trust, but follow-up is needed to achieve hoaltipn.
Support the implementation of financial policies & instrutegauch as Feed-in Tariff and
Investment Funds. These are very effective ways to geo RIBCs.

3. RTD&D efforts should be focussed on specific local nde and socio-economic

circumstances

Stimulate market orientated and policy research;

Improve the information basis and its accessibility;

Increase local ownership;

Stimulate large scale and sustainable best practices;

Create and develop knowledge networks between different actbis and EDCs;
Improve capacity development;

Improve involvement of local RTD stakeholders;

Strengthen the awareness and knowledge levels of policy makers;
Stimulate policy and funding for public R&D by S&T cooperatdialogues.

4. Improving the learning curve by ensuring previously acquied knowledge is available and
accessible
Increase the knowledge base of - and accessibility to infaman actual RE
implementations.
Improvement of knowledge management within the donor organisations.
Bring together experiences from different sources.
Create a toolbox and knowledge network for local policymakers.
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Setting the scene

The future energy demand worldwide will increase by 45% in 2030be able to meet this
demand, respond to the threats of Climate Change anthgdsove access to energy for the very
poor in emerging and developing countries (especially &l areas) renewable energy
technologies play a crucial role.

The European Union envisions a thriving and sustainable faaameomy, with world leadership in
a diverse portfolio of clean, efficient and low-carbonrggpeechnologies as a motor for prosperity
and a key contributor to growth and jobs.

The European Union is one of the frontrunners in developinggineegolicies in the field of
energy security and climate change and in supporting the deebpfimew clean technology
that can reduce global emissions of greenhouse gases.

- Energy security and access to reliable, affordablecksash energy are key issues on the
global agenda and of paramount importance to economic lysowt development in
emerging and developing countries.

- Climate change is an environmental problem and also padeararisk to economic
development and international stability and security. ey countries and the poorest
populations are likely to be hit disproportionately.

RTD&D addresses the earlier phases in the innovation gsesehat can pave the way towards
large-scale implementation of new technological productsgstgéms.

The EU gives priority to strengthening of the internatiahiadension in European Technology
Platforms and in Joint Technology Initiatives. The demograpéias in Europe coupled with an
ambitious strategy of growth based on the Lisbon agend@dprawnew context for considering
international co-operation in Science and Technology. Noeis Europe, but an open Europe -
building open ‘win-win’ S&T relations with EDCs.

RTD4EDC project

The RTD4EDC project is focussed on the role of reseagchnblogical development and
demonstration (RTD&D) in the implementation of renewablegnechnologies in Emerging and
Developing Countries (EDCs). The project is executed bgnsortium of four partners based in
Europe (Belgium/The Netherlands), and in Emerging and Dewvg/cCountries (Paraguay, South-
Africa and India).

The RTD4EDC project aims at providing:

1. Clear ‘recipes’ for future RTD&D activities for the Eyrean Commission, based on a better
understanding of:

2. Increased opportunities for European renewables indusaxptart to EDCs due to:

The main target group for this report are relevarnicpolakers within the European Commission.

For executing the project, the project team has used tbeviioy methodologies:

Work package 1 - General information gathering and desk research ovargl@olicies,
programmes and partnerships;
- In-depth interviews with policy makers and experts;

Work package 2 - Analysis of 75 best and worst practices;

Work package 3 - Survey amongst EU Renewable Energy industry represestative

2 World Energy Outlook 2008, International Energy Agency, Paris
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Work package 4 - Confronting, integrating and synthesising of findings;
- Organisation of a workshop for validation of resuitd &ecommendations.

The main output of the project will include reports ondaheve-mentioned results, but also a
website fwww.developingrenewables.grdully disclosing all gathered data, information and
results.

RTD4EDC will deliver this “overall final report” and the underlying reports:
WP 1: The role of EU RTD&D policy to increase implemeiotaf renewables in EDCs;
WP 2: Compilation and analysis of 74 Renewable Energystadess in Emerging and
Developing Countries;
WP 3: Evaluation of export potential for EU RE industry atemhtification of effective
RTD&D policies.

The management summaries of above three reports ardedchs annexes of this report,
respectively Annex B, C and D.

Scope of the RTD4EDC project
The scope of the RTD4EDC project is a very specific cergewable energy, EDCs and focussed
on RTD&D policies. The following paragraphs describe imendetail these three aspects.

Renewable Energy: Market-technology-equipment combinations

Renewable Energy is a broad subject that includes a wide aitechnologies (e.g. solar thermal,
photovoltaic and wind), markets (e.g. residential, induswigd-connected) and applications (e.g.
electricity, heat). As already was identified in the@REES project [30], being able to make a
thorough analysis and give clear recommendations one teekxsk at specific renewable energy
market-technology-equipment combinatiomsthe RECIPES project the market-technology-
equipment combinations under study have been defined. Thetfteckaology-equipment
combinations, taken into account in the RECIPES proggetpresented in Table 1. These market-
technology-equipment combinations will also be subject of diudshe current ‘RTD4EDC’
project. The combinations are grouped on basis of the réhewaergy source. The following
table presents an overview of the market-technology-equiproeminations based on energy
source and end-use.

RE technology | RE market-technology-equipment combinations

Hot water for residential, commercial and public usdliareas
Solar thermal processes for industrial use

Electricity for grid connected single users and largkl$
Electricity for rural areas as stand alone or émal grid

Grid connected electricity from on shore and off-shomedvaarks
Electricity from single turbines, grid connected

Solar thermal

Photovoltaic

Wind Electricity for rural residential and public serviasstand alone or local grid
Mechanical power (water pumping, milling)

Geothermal Electricity gridl connected . -
Heat for local industry or public services

Small and Grid connected electricity (medium size)

medium size Stand alone or local grid electricity for ruraliceshtial and public services

hydro power Mechanical power for milling (small)

. Cooking and heat for rural residential
Bio-energy

Bio gas for cooking and heating for rural residential

RTD4EDC — FINAL report Page 9 of 65 November 2008
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RE technology | RE market-technology-equipment combinations

Stand alone wood and agro waste combustion/waste digésticogeneration
Grid connected electricity with wood combustion and gagifina

Grid connected electricity with agro digesters or inGitien of city waste

Bio fuels from energy crops

Table 1 Market-technology-equipment combinations

EDCs: Countries under study

In work packages 1, 2 and 3 information is gathered from enteamd developing countries. As
the European Commission INCO list consists of 115 counfioiepractical reasons a selection of
countries is made. To provide an understanding of the rolelfBi&R and an overview of best
practices in EDCs, it is not deemed necessary to usenafmn from all these 115 countries — the
project team has attempted to base the conclusions onesestative sample of countries. The
countries that where studied in depth are given in thetabid.

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

Table 2 Selection of countries for identification of best pracaoeisevaluation of market potentials

The selection of the countries is based on achievinglebatnced spread with regard to
geographic, climate and socio-economic characteristicsel¢mintries were also studied in the
preceding RECIPES project, during which relations witlllexperts were established in each
country. [30]

It should be noted that when is spoken in this report alfoieg (African countries), Latin-
America (Latin-American countries) and Asia (As@ountries) we usually mean only the
Emerging and Developing countries in these regions.

Research Technological Development & Demonstration

When we speak about RTD&D (Research Technological DevelaptnBemonstration) policies
we do not only address technological issues but look at ibinader context. Policy and socio-
economic research, investigating effective business modelnanding schemes and looking at
issues like market access, capacities of people (busindastry and government) and industry
potential are also looked at.

RTD4EDC validation activities

Within the RTD4EDC project a number of activities hveen executed to integrate other persons
(outside the project team) opinions and to validate thdtse In Annex E all validation activities
have been described in more detail. In Annex F all agtodved have been mentioned.

First of all an Advisory Board has been establishetestart of the project. Role of the Advisory
Board was: “To steer the project by giving recommendatiooth, on the chosen approach and on
critical issues occurring during the study”. The AdvisopaRl was consulted three times during
the project.

RTD4EDC — FINAL report Page 10 of 65 November 2008



: DEVELOPING

Renewables Energy that bensits al

Secondly 38 people have been interviewed including: EC polatyers, policy makers in EDCs,
program managers involved in RE projects in EDCs and EWh&IEStry representatives.
Thirdly 53 EU RE industry representatives have answeredvaysgoing into detail about the
current market potential for RE in EDCs.

Fourthly the draft results of the RTD4EDC project whers@nged at the Tenth World Renewable
Energy Congress and Exhibition, 22-23 July 2008 in Glasgow, Scotliteéd Kingdom. Project
team member Siem Haffmans presented the draft regutie European Workshop: "Success
factors for International Cooperation on Researchhii@ogical Development and Demonstration
in the Area of Renewable Energy".

Finally a validation workshop was organised by the pragsotn on 29 September 2008 in
Brussels. At this meeting, with 12 persons representingGhare EU RE industry, the draft
results where presented and the recommendations disclibsa@sults of this validation
workshop have been incorporated in this final report.

Relevant EU policy areas

When looking at EU policy areas that are (partly) dealit R TD&D and/or Renewable Energy

in EDCs, a wide range of policies has relevance tatigect of this study. The Desk Research

was the starting point of the RTD4EDC project. It incluttegifollowing domains and

communities of overlapping activities and sources of informmati

1. (EU) Policy for the global development; for supporting emergimgj developing countries;

2. (EU) Policy on climate change;

3. (EU) RTD Policy in the field of energy and renewable eneayrces;

4. (EU) Policy on innovation, dissemination and the adfléhe European industry in
global markets.

©
7
< >

Innovation, dissemination and industry Policy
(Global Markets — EDC markets)

Figure 1 lllustration of the complexity of the scoping of REDC

RTD policy
(Lisbon)

Climate Change
Global emissions must be cut to at least half of 1990 I&yeR050 if we are to have a chance of
limiting global warming to no more than 2°C above the posstrial levef Combined emissions

% The EU is ready to cut its emissions to 30% below 1990ddweP020 if other industrialised countries
agree to do likewise under a new agreement (in any caeselégst 20%).
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of developing countries are projected to overtake thodeeafurrent industrialised world by
around 2020. Climate change cannot be controlled withoutetigrEDCs, especially the
emerging economies. Combating climate change includes themepiation of intelligent and
efficient energy systems in the growing economies of EDCs.

RTD policy - EU Research area (ERA)

The RET innovation model of Europe is increasingly opening uprtsathe world. Both for
contributing to abating climate change — but also for reasforesmaining economic competitive,
responding to global demographic, human resource and educatafiehges, and for fighting
poverty, creating stability and promoting political co-opemtdialogue and trust.

Today, Europe has a strong technological leading positiamsuty RET-domains such as solar
technologies (PV, CSP, passive solar), wind energy, geothdiofaiels and CHP technologies. In
general in the field of RET and the underlying disciplinespfge&has a lot to offer to EDCs — e.g.
a strong Science &Technology (S&T) base in fundamentahses, energy technologies and
environmental and sustainability disciplines.

S&T co-operation is much more needed than in the pasal-i@gjions are seeking technological
excellence in their scientific working relationshipghe field of RET. There is a global
competition for technological leadership in RET (strategicggnmarkets for the future) and
emerging blocks such as Brazil, Russia, India and ChiR&Bshow increasing interest and are
moving towards top S&T positions themselves. Therefore epabion of the EU with EDCs
should be attractive and can create ‘win-win’ situationrder to progress, ERA has to
successfully interact with other parts of the world. Kremige generated in Europe is, in many
situations, exploited and disseminated worldwide and will fitefn@m developments occurring
elsewhere.

EDC / Development Policy

As the world’s largest donor of development assistancd;this strongly committed to
supporting developing countries in their fight against povengyathievement of the UN
Millennium Development Goals and the promotion of sustainddlelopment. These strategies
need to be owned and driven by developing countries themselves

The EU recognises that the most effective way to proemaptation to and mitigation of climate
change is to ‘mainstream’ these objectives into stresefgir poverty reduction and/or sustainable
development. A number of earlier dedicated instrumemt®TD&D for RET have been ended
(such as Coopener) and have been replaced by instauthahtonsider the ‘science and society’
issues in the broader context of the EDC society. Combelimgte change is integral to the EU’s
commitment to help developing countries meet the Millennium Dpweent Goals.
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PART Il: General conclusions

1. The potential for renewable energy in emerging and
developing countries is high.

2. RTD&D is an enabling factor in furthering the
implementation of renewable energy in emerging and
developing countries.

3. RTD&D plays an important role in facilitating the EU
industry to access these high potential markets.

4. These impacts of renewable energy RTD&D should be
improved.
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1. The potential for renewable energy in emerging and dewabing
countries is high

Emerging and developing countries have 80% of the world’slatp but consume only 30% of
global commercial energy. As energy consumption rises nitteases in population and living
standards, the need to expand access to energy in nevisvgagwiing as well as the awareness of
the environmental costs. Increased recognition of the contnibtitat renewable energy (RE) can
make towards energy independence, climate change mitigatiahgdewelopment, improved
health and lower health costs (linked to air pollutionghifting RE from the fringe to the
mainstream of sustainable development.

1.1  Market growth (up to 2020) of Renewable Energy in EDCs is thsame size as
in developed countries

Desk research shows that the realistic market potdotiatnewables in EDCs in 2020 is of the
same size as in developed countries. The basis focdhiclusion was the RECIPES project [30],
an EU funded project investigating in great detail the mandntial of different market-
technology-combinations in emerging and developing countriesd&eRECIPES also the
following important studies have been taken into account:

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

Energy and Climate Change, World Energy Council, 2007

US DoE Energy Information Administration — EIA scenarios

Energy Policy Scenarios 2050, World Energy Council, 2007

Shell scenarios to 2050

EREC scenarios to 2040

Wind Forcel2 - Greenpeace and EWEA

EWEA 2006, Annual Report

Renewables, Global Status Report, REN 21, 2007

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

AE i 114 INCO countrize
Renewable ene gy in INCO countries {large hydro excluded)
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Figure 2 RECIPES Results; Renewable Energy in 114 INCO cesintri

The RECIPES results are in general still valid, butrésalts sometimes can be updated on specific
technologies and countries.
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In some EDCs, especially China and India, renewable emyy is outpacing the expectations of
a few years ago.

China and India are developing RE capacity faster thaeceag, specifically for Wind energy,
Solar thermal and Photovoltaic. African and Latin Amemi&DCs are not implementing RE as
fast as expected. But these renewable energy marketsmstila significant potential for European
Industry. The following table presents the most remarkaideges in expectations (compared to
RECIPES results [30]) of installed renewable energy capisciEDCs.

RECIPES Market potential 2020 — Maximum scenario (update 2008

wind energy

- China; The Market potential for Wind energy in Chinaaised under the maximum scenarid
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.

- Other Asian, Latin American and African EDCs: The magatential for Wind energy is not
growing as fast as expected, but the potential is Is#itet

Small and Medium Hydro

- 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 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 are not
growing as fast as expected, but they have great untappattipl. Especially for the European
industry the market potential is still there.

Solar Thermal

- 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 Indiaased under the maximum scenarig
from 2.000.000 to 5.000.000 Installed Systems in 2020 (Supportive GoverRoley).

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

Photovoltaic

- China; The Market potential for Photovoltaic is raiseder the maximum scenario from 93(
MW to 1.800 MW Installed Capacity in 2020 (Government target).

- India; The Market potential for Solar Thermal in Indiaased under the maximum scenarig
from 145 to 3.500 MW Installed Capacity in 2020 (Government tard€t GW).

- For other Asian, Latin American and African countries potential market expectation is no
changed.

Solid Biomass and Biogas

- China; The Chinese Government target calls for 5,5 GW of l@sifieed 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 capacity for biomass payegreration is 0,3 GW and it is
expected to reach 4,5 GW in 2020.

- Among developing countries, small-scale power and heat proddodm agricultural waste is
common. The use of biomass for power and heat production icgighin countries with
large sugar industry, including Brazil, China, Colombia, Cuihdia, the Philippines and
Thailand.

Biofuels for transport

—
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: DEVELOPING

Renewables Energy that bensits al

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

Geothermal energy

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

Other renewable energy technologies

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

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

1.2 EU RE Industry representatives perceives EDCs as (highlygttractive markets
but there are big differences between different regionand RE technologies.

In general EU RE Industry representatives see Asiani®aoifintries and Latin American
countries as (highly) attractive markets. African caestare also perceived as attractive, however
less than Latin American and Asian / Pacific co@stdue to (perceived) difficult market
conditions and high barriers.

It should be noted that when is spoken in this report alfoieg (African countries), Latin-
America (Latin-American countries) and Asia (As@ountries) we usually mean only the
Emerging and developing countries in these regions.

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

O Highly attractive
251 W Attractive

O Neutral

O Unattractive

H No opinion

20 A

15

10 T

0 = = B

African countries Latin American countries Asian and Pacific countries

number of repondents

Figure 3 Market attractiveness of EDCs (RE Industry survey)

There are big differences between different RE techiogies and different regions

Overall conclusions on the attractiveness of EDC marketSW@olndustry are:
Wind energy is considered most attractive in Asian andi®aountries, followed by Latin
American countries. African countries are perceivelkss attractive.
Small and medium hydro is considered highly attractiveatinLAmerican countries and Asian
countries. African countries are perceived as lesadditie.
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DEVELOPRPING
RENEWABLES

Renewables Energy that bensits al

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, folldwg African and Latin American
countries.

Geothermal is considered most attractive in Latin-Acgeriollowed 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

0 Wind

B Small and medium hydro
O Solar thermal 0,80
O Photovoltaic
B Geothermal
O Solid biomass and biogas | 0.60
B Biofuels for transport

0,20 A

relative scoring

0,00 -

African countries Latin American countries  Asian and Pacific countries

Figure 4 Market attractiveness per RE technology of EDCsliidistry survey)

A growing number of European RE Industry companies is exporhg to EDCs

Most of the respondents of European RE Industry are alequyting to EDCs (39%) or they are
planning to do so (21%).

"HHD %&

Table 3 Export of RE technologies to EDCs (RE Industry survey)

EDC markets are complex and competition is getting moratense

The markets in EDCs are perceived by EU RE Industry as camplex than the home market.
Although there are big differences between Emerging Cosrarid Developing countries, market
accessibility and market conditions are seen as thelmaaiiers in most markets.

In Emerging Countries, such as: China and India, the ebtigm with local manufacturers is
getting more and more intense.
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Renewables Energy that bensits al

2 RTD&D is an enabling factor in furthering the implementation of
renewable energy in emerging and developing countries

Research, Technological Development and Demonstrationtegs a@nd indirect linkages with the
implementation of renewable energy systems in emergitgleveloping countries. It should be
noted however that the importance of RTD&D is differflenteach specific technology.

Based on desk research, information from other studiesl(VdRd analysis of the best-and-worst
practices (WP 3) it is concluded that RTD&D is an enalfgor in furthering the
implementation of renewable energy systems in emergitgl@eveloping countries.

2.1 Research and demonstration activities in the area of (renew#d) energy are
crucial in international cooperation

Following the outcome of the public consultation on the communit&liowards a European
Strategic Energy Technology Plan" [10], for energy technologigeneral, the most important
issues for international cooperation are considered:to be

Applied research and demonstration (73% of respondents);

Know-how exchange (59% of respondents);

Technology transfer (58% of respondents);

Basic research is seen as the next priority (54% of resp)dimtiowed by market and

regulatory issues (ca. 45% of respondents).

Figure 5 Most important issues for international cooperation

The preferred technologies for international cooperationesr@vables, energy efficiency and bio
fuels. Preferences vary somewhat per region. An impbniation is that for all EDC regions
renewable energy is one of the most important issues. ffioa A is the most important issue. For
Asian countries, especially China and to a lessangxndia, energy efficiency is also important.
In Latin-America, bio fuels are also an important essu
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Figure 6 Most important energy technologies per region

2.2 Research and technological development furthers the implesntation of
renewable energy technologies

2.2.1 For successful and sustainable introduction of existingenewable energy technology
in emerging and developing countries, mainly non-technologat research and
development is needed

Existing renewable energy technologies that are well utiliselgveloped countries usually do not
require extensive technical research and development tceghablimplementation in emerging
and developing countries. Exceptions are research and gmexibaimed at increasing the energy
efficiency; however this research is often even more bmalefior developed countries, and
research aimed at adapting the technology to the local @gugal) circumstances (e.g. climate,
water and soil surface). The latter is usually needed new areas where a technology is
introduced.

Much more important for the successful introduction of nemewable energy technologies in
emerging and developing countries is the way the implementptbcess is organised.

Consider implementation activities as part of the job. It is important to integrate implementation
activities and costs in the project set-up (training, setting-up, integration in local social context,
financing structure). Failure of RE projects is in most cases linked to inadequate implementation
and not meeting user needs. Failure damages the image of RE and labels it as second best.

Recommendation of the RECIPES project, “Renewable en  ergy in emerging and developing
countries: An increase by a factor of 3 can be achi eved by 2020”, Brussels, January 2007
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This requires non-technical research and development e.g.:

- Socio-economic research aimed at understanding the implisationtroducing a new
technology in a society.

- Socio-economic research aimed at understanding the pre-cosddrantroducing a new
technology in a society.

- Research aimed at developing successful business models.

On basis of the ‘best and worst practice’ case stfiiés 2) regional analyses were conducted for
Africa, Asia and Latin America. The following statemeeregarding socio-economic research
results from these analyses:

A major identified barrier (for an increased implenadiain of renewables) is
the adaptation of RETs to the local needs and circucestan

Research should be aimed at a better comprehensionlot#hsituation —
focussed on socio-economic development and policy research.

There is a perceived lack of scope for local innovationcaistomisation.
Local ‘ownership’ of projects and programmes is a prasé@guo avoiding
the notion that donor funded projects operate disconnected daainneeds
and without due consideration for local contexts.

Africa

Socio-political problems (e.g. employment demands and publaupment
of land) frustrate large scale RE projects.

Local community often does not support and cooperate teimagnt RE
Asia project in their place.

Lack of successful (and profitable) business models foergrprises
discourages investors and financing institutions from providomgneercial
financing for companies engaged in PV businesses.

Active involvement of local communities is a pre-requisited successful
demonstration project.

Consideration of the cultural identity and attitudes of tirarounities and
Latin-America technology users is crucial for the successful implementatid operation o
the project.

Sound socio-economic research should be a pre-requisitebiss
appropriate project objectives.

Table 4 Socio-economic research needs (result from WP 2)

2.2.2 Additional RTD is needed to be able to introduce (new)anewable energy
technologies adapted to the specific needs of emerging asfeleloping countries

When developing new or improved renewable energy systemsattiagpoint is research,
followed by technological development and demonstration andyfimarket introduction. Starting
from the specific needs in emerging and developing countuesently available renewable
energy systems often do not suffice. Many renewable esgggms are developed for utilisation
in industrialised countries. So far, introduction ofIRErom the EU in emerging and developing
countries has pre-dominantly been tried with minan@mmodifications.

However — as illustrated in the table above — utilisatiomrarging and developing countries often
brings about specific needs that require new ways of developiegvable energy technologies.
Depending on the situation, country and technology, these naedewery different. For

example, for many renewable energy systems simplicityefrobustness, easy maintenance and
use of locally available materials (possibly locallgmafactured) is much more important than
increased energy yield / efficiency with sophisticashniques. Also the required size of a system
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can be totally different in emerging and developing thareldped countries, due to differences in
intended use and energy demand.

Therefore additional research and development effortsesged to:

- Understand the specific needs of emerging and developimgrigsuin relation to renewable
energy systems. These needs can even differ per country.

- Develop (new) renewable energy technologies that addressdege

2.2.3 Socio-economic research and research for policy suppor emerging and developing
countries will help to develop a supportive local policyramework

Energy sovereignty and energy security

Renewable energy technologies have the ability to give selfceli@ local communities, where
they can utilise the excellent renewable energy resouredalale for their own good. It will allow
local people to have control over their energy resourcesletedmine the type of energy to use for
their daily needs. In Africa, this issue of energy sagatg needs to be scaled up and this can only
be possible by the use of renewable energy. Renewable eaergiso help to limit the insecurity

in terms of supply of energy and promote access to more ablegoopulations. We therefore
advocate that renewable energy should be integratedodabdevelopment plan while focusing
action on the development of rural enterprises (includiogl lproduction). [31]

Inadequate policy and lack of implementation of existing policy

In African countries, policy formulation is usuallyti@h the hands of government officials and
consultants without consultation with the civil societyother instances, policies are not given
adequate publicity and thus rot away on the shelves of goverofffiergls. Such policies do not
adequately reflect the needs of civil society. One key af@nprovement would be to have more
transparency on energy policy, and to engage civil socidtyei planning process. The African
continent should adopt policies that encourage greateieetficin energy use across all users;
policies that encourage the development of local manufactcajpacity of renewable energy
technologies; policy that encourages the prioritization of brgngnodern energy services to those
now without any access; policies that encourage the impratesheublic utilities; policies that
integrate climate change and energy programmes and pdlieiemainstream energy in other
sectors of the economy. [31]

Lack of awareness of renewable energy technology’'s advances

Renewable energy technologies have not been given adequate publiditiga especially among
policy makers, business community and the civil societypotiéntial end-users do not know what
energy systems are available and what they are capadhténgf there will be no demand and
therefore no market for the energy system. Without adeqguptsere to renewable energy and
energy efficiency technologies and the services they can pr@otiey makers, the business
community and civil society will have limited bases uponchiiib make decisions and will be
apprehensive to commit resources to the technology. [31]

Climate change is typically not on the top of the environroestistainable development agenda in
Latin America. Raising awareness of climate changerattional level therefore requires
connecting climate change related issues (energy, transulrstry, agriculture, land use change,
coastal adaptation, etc.) to sustainable developmenttigsotit is therefore all the more important
to help countries assess technologies needs that matctatheiopment or local environmental
agenda. Agendas differ widely from country to countryoAdstical are the differences in a
country’s capacity to adapt and absorb technology, infraatejdhuman and natural resource
availability, culture, policy and economic environment etc. €lterences make technology
assessment by region, country or sector key in the technislggfer process. Technology
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assessment is only useful if it includes an assessmémvoito effectively attract and apply these
technologies. [32]

A major barrier for the development and introduction of weride energy technologies in many of
the emerging and developing countries is lack of supportive g®lior renewables. Also in many
policy fields like economic development, environment, energy sgchaalth, gender issues and
poverty alleviation the potential contribution of renewable gynéer not (fully) identified.

However many signs are pointing in the same directiBentwable Energy Technologies have a
higher relative contribution to socio-economic and environmentivelopment in emerging and
developing countries than non RET’s®

The benefits of renewable energy technologies for otherypmiegas should however be made
more evident (quantitative) and country specific in otddye taken into account.

Socio-economic research on the benefits of renewables vensusmewable energy options in
terms of environment, health, economic development, poverty aitavigecurity of supply,
dependence on imported fuels and vulnerability to priceasawill help to stimulate the
development of supportive policies for renewables in othécypateas.

Another barrier in many of the emerging and developing cosntirnck of knowledge needed to
develop a strong renewable energy policy framework. Dependitigearountry, research and
development on market potential, technical energy potemghspecific maps (e.g. wind, solar,
geothermal) will help to identify the best renewable enegmions, thereby stimulating the
introduction of these technologies.

The analyses of the best and worst practice case stodiesthree regions conclude the following
regarding the necessity to develop a strong policy framework

In many countries the policy measure - market infoironaeedback loop is
not in place.

Africa Market orientated research makes definition of policy onessbased on
their anticipated impact on the market which the RTD&D seeldevelop or
grow possible.

The main policy barriers that are identified are geklof appropriate policie
/ incentives / mechanisms for RE projects, the lackppiropriate
legal/regulatory framework to enable investment in weride energy
especially for grid connected RE projects, and the ¢tdappropriate

Asia interconnection tariff and cost sharing mechanisms atttligy level.
Absence of a legal framework for establishment of R&Jacity leads to
lengthy and complex negotiations with local and national lagehcies.

The lack of a comprehensive policy and suitable financihgraes are
affecting private investors’ interest in renewable energgiams.

)

The Brazilian model of public funded research centresR&Md projects
Latin-America could be a model for other countries in the region. Tdgsiires in the first
place active R&D policies and substantial public funding.

Table 5 Necessity for developing a strong policy framework (rigsuit WP 2)

* RECIPES project (final report), “Renewable energy in emerging and developing countries: An
increase by a factor of 3 can be achieved by 2020”, Brussels, January 2007
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2.3 Renewable energy demonstration projects with high visibilityand long-term
sustainability enhance the implementation of renewables

Renewable energy demonstration projects are directly linkdgbtonplementation of a renewable
energy system and therefore directly contribute to incdeiagglementation of renewables. But
renewable energy demonstration projects further the implernmntdtrenewables in an even
broader context.

Visibility and long term sustainability of a demonstrafmnject are pre-requisites. Visibility is
essential to achieve that the stakeholders can learn fi@demonstration project — which is
usually one of the main aims of these projects. Long termisaltiity (security of energy supply)
is needed to prevent reputation damage for the specifinatagy and renewables in general.

2.3.1 Successful and sustainable demonstration projects canmeve barriers and take
away or prevent preconceptions

It is generally known that demonstrating a new (or unknown igitren situation) renewable
energy system can help further the penetration or matketiuction (depending on the way a
technology is introduced) of such a system.

In 91% of the analysed best-and-worst practices, demtaostrgas a pre-requisite for comparable
sequel implementation projects.

Analysis of the best-and-worst practices (WP 2) showatddemonstration projects are crucial in
overcoming (or showing how they can be overcome) the followingeosirmarket accessibility,
market conditions, cultural aspects and educational aspects.

Even technologically fully developed renewable energy systemisesagiit from demonstration
projects as often proof is required for further implatagon of socio-economic integration,
overcoming juridical hurdles and availability of financingddmonstration project can take away
any preconception actors might have.

2.3.2 Demonstration projects can stimulate other actors to takedion

There is a general support for the idea that RTD&D #ietsvare an important means to stimulate
renewable energy technologies. Especially in a context ehatienal cooperation, research and
demonstration activities are very much valued. Researdidemonstration activities are less
threatening, from a competitive point of view, than madk&nted activities.

The extend to which developing country parties will gffety implement their commitments

under the United Nations Framework Convention on Climate Chanljeepend on the effective
implementation by developed country Parties of their caments under the Convention related to
financial resources and transfer of technology.

National governments are often reluctant to adopt binding itg@reé commitments on their
emissions that may be felt unduly “restrictive” in teroh®conomic development, lead to unknown
costs and raise concerns from various stakeholders nmghinftechnology cooperation a more
“positive” way of introducing — at least in part — the saamel of changing patterns. Technology
co-operation may ease some of the barriers anticipatdidfésent actors and stimulate them to
take action. [1]
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3 RTD&D plays an important role in facilitating the EU in dustry to
access these high potential markets

One aspect of particular interest is globalisation of innomaand several indicators illustrate this
trend. Following Archibugi & lammarino (1999), globalisationmfiovation consists of three
different categories: the international exploitation chtelogy produced on a national basis; the
global generation of innovation; and the global technologicallmmi&ion. Representative of the
first category is perhaps the annual average growth of I3%eonational patents in the decade
1985-1995. The second category includes notably patents genertdeglgn subsidies of large
firms — a real but still limited phenomenon that is slowlyvgng. The third category is
international techno-scientific collaboration between dirifhe number of international technology
agreements between firms has doubled in the 1980s, repres®#ingf all inter-firms (national
and international) technology agreements.

Developing countries may not be left out of the internatfieation of private RTD. For example,
China not only attracts significant Foreign Direct Investit(FDI) but also RTD investments from
foreign own companies operating on its territory. Over 5Qinatlonal enterprises, including Intel
and Microsoft, have established R&D centres in Chirtaggdhe local pool of technical personal.
They are not only doing locally-oriented R&D (obviously arportant part of technology transfer),
but also act as nodes in these enterprises global R&@ti@sti(Liu & White, 2001). [1]

3.1 RTD&D can help to solve the barriers obstructing large-sca deployment of
renewables

3.1.1 Barriers obstructing deployment of renewables

The following table provides an overview of the main barriergggon, based on an analysis of
the best-and-worst practices from WP 2.

Barrier type  |Africa Asia Latin America
Market and policy measure - market Lack of adequate data in terms
information information feedback loop | of assessment of solar / wind
is not in place. resources, sites and equipment
Poor overall data / performance.
information availability. Lack of information on previous
experiences.
Cultural / Lack of local ‘ownership’ Active participation requires
socio- causes low involvement of consideration of the cultural
economic local actors which is a identity.
significant risk for the Socio-economic issues not a
success of a project. focus of international donors.
Capacity / Managerial and technical skills
education limited resulting in inadequate
business planning.
Inadequate technical skills and
local competence for installation
and maintenance.
Technology Adaptation of RETs to the | Lack of domestic manufacturing
local needs. capability weak manufacturing
and service industry.
Lack of standardisation / design
and installation guidelines.
Financial Major focus of projects,
barrier renewable energies are
either not competitive, or not
affordable for users.
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Barrier type  |Africa

Asia Latin America

Research in most Latin
American countries
notoriously under-funded.

Table 6 Main barriers identified per continent (best-and-worst peastiWP 2)

The markets in EDCs are perceived by EU RE Industry as camplex than the home market.
Although there are big differences between Emerging and By@ngl countries, market
accessibility and market conditions are seen as thelmaaiiers in most markets.

3.1.2 Barriers perceived by EU RE Industry in EDCs are relatve high, especially in Africa

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

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

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

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

W Technical aspects (e.g.
energy infrastructure)
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Figure 7 Identified barriers per RE Technology in Africa (REustry survey)
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Figure 8 Identified barriers per RE Technology in Africa (REustry survey)

RTD4EDC — FINAL report

Page 25 of 65 November 2008



Identified barriers by EU RE Industry in Asia
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Figure 9 Identified barriers per RE Technology in Africa (REustry survey)

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

In Latin America barriers are perceived medium, withmirriers in market accessibility and
market conditions, followed by technical and educational &spec

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

3.1.3 RE RTD&D in EDCs: take into account local circumstances

Currently, in many developing countries, especiallyio&fy there is minimal governmental support
for infrastructure for energy systems, including businedsgananufacture components and whole
equipment, others that stock and sell the supplies aerias, others that maintain systems in
operation and businesses that provide appropriate financing. [31]

To be successful in emerging countries requires technolagicallence, in order to be able to
compete with low cost technologies from home countries. treldping Countries market
conditions have to be developed together with capacitiexaf business partners and policy
frameworks. Table 6 presents the main barriers per contidenore detailed analysis is given in
the WP 2 final report.

3.2 Advantages of RTD&D cooperation for EU industry:

Several reports conclude that the European Union will noag&to become the most dynamic
and competitive knowledge economy in the world unless it atgsmges to be the most open
knowledge economy of the world.

1. S&T international cooperation can be further enhanced by open collaborative projects for
the participation in R&D; joint undertakings for large facilities; open access and special
support actions to benefit from shared facilities; the stronger participation of industry; and
the establishment of more Technology Platforms. [11]

2. Enhancing technological cooperation at all levels (from R&D to diffusion) can lead to
benefits in terms of technological cost reductions as well as accelerated market
penetration. It also seems that there is scope for improving technology collaboration in the
area of climate change. [1]
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There is no shortage of arguments to justify the needeéa ap the ERA to third countries. The
report of the ERA Expert Group 6 (‘Opening to the world: imk¢ional cooperation in Science and
Technology’) [17], mentions the following four rationales: Ecormoumpetitiveness, Responding
to global challenges, Meeting the demographic and educaticaiéadre of human resources and
Promoting political cooperation, dialogue and trust.

More or less the same rationales can be applied to indivampanies:
1. Opening up to the world / global innovation
2. Local researchers have knowledge about local problems ared caciexts
3. Availability of researcher capital
4. Low cost research

Knowledge from non-EU countries can be an important dfoweinnovation and a crucial way of
adapting to local needs and circumstances. European comphlagty perform a substantial
amount of R&D and other knowledge-based activities in atbetinents. This is a vital component
for their own competitiveness, since it provides an op@&daeww towards technological
opportunities generated elsewhere as well as the tiamel\efficient generation and development
of products found on these local markets.

International S&T cooperation can also play a rolanradequate participation in the expanding
market for disembodied technology and the importance ofgengeeconomies, like South Korea
and China as buyers in this market.

Public sector cooperation can play a role in technologgfieaiand trade with these economies by
making them better aware of Europe’s possibilities &lanology supplier. Equally, Europe has
much to gain by encouraging the growth of such trade nitrope.

The European demographic decline will affect the possilwfitycruiting scientists and engineers
in the future. Cooperating with the research sectoDi@&will open up it’s research potential for
EU industry and will enhance the temporary transfgrooing scientists and engineers from these
countries to Europe and vice versa. With an additiothedatage of usually lower labour costs.
This opens up the possibility for EU industry to innovatenach lower costs.

3.3 RTD&D can help market access?

The markets in EDCs are perceived by EU RE Industry as camplex than the home market.
Although there are big differences between different ED@sket accessibility and market
conditions are seen as main barriers in most markets. $dacess factors are: the right local
partners and governmental assistance in the target market

In Emerging Countries, such as: China and India, the ebtigm with local manufacturers is
getting more and more intense.

During the interviews with EU RE representatives the itgpmre of co-operation with local

partners was highlighted:

- Involvement of local SMEs is needed for the implementafitvere should be a reliable
partner in these countries, to install and to serveegpants. Joint ventures are important.

- It could be useful to co-operate with local Researshtliies and Universities.

There is a general agreement that international cabperis very important in the field of energy
technology [20]. Enhancing technological cooperation at all l@egldead to benefits in terms of
technological cost reductions as well as accelerated trpeketration. [1]

Also the leaders of the G8 understand the importance of @iomewith EDCs on the subjects of

renewable energy and sustainability. During their annualingeitey have drafted a declaration
stimulating renewable energy and sustainable development.
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4 These impacts of renewable energy RTD&D should be improved

4.1 Public and private budgets for Energy research and technologit development
have declined in the last 25 years

Becoming the worlds most sustainable economy, requires acbarpe in the European energy
technology innovation process. Taking into account the urganeghnological innovation, the
decline in European public and private expenditure on (renewalelg)y related research and the
ambitious (CO2 emission reduction and renewable energgtsawe have set, it is clear that we
are falling short on the current Renewable Energy RTD&[Deedjtures.

In the SET plan [6] (‘European Strategic Energy Technoldgy PTowards a low carbon future’),
the issue is described as follows:

“This is a vision of a European Union with a thriving and sustainabtsemy, with world
leadership in a diverse portfolio of clean, efficient and low-carbomnggrnechnologies as a motor
for prosperity and a key contributor to growth and jobs. A European Uniorhdsagrasped the
opportunities lying behind the threats of climate change and globalisatiothand is ready to
contribute to the global energy challenge, including increasing accessdermenergy services in
the developing world. 'Business as usual' is not an option. The cureadistand their projections
into the future demonstrate that we are simply not doing enough.]... ]

This is compounded by the disappointing progress towards a European Reseanchcvadidn
Area and historically declining research budgets in the energy séaioreasons mainly related
to the specificities of the sector, energy research budgets (@urdliprivate) in OECD countries
have halved in real terms since the 1980s and it is paramount thateiisbe decisively reversed,
certainly in the European Union. Given the uncertainties and rigier@mt in low-carbon
technology innovation, increased public investment and a stable, predictaicle fpamework will
play a vital role in leveraging increased private investment, wélichuld be the main driver of
change.”

4.2 The EU RE sector still has a prominent role but is undepressure

Although the EU renewable energy industry is prominent in maskets and in some
technologies still leading, emerging countries are becofrente competitors. Several emerging
economies are set to become major players in technologisssiainable development.

In China, there is an increased awareness of the environmentslofoapid economic growth and
the risks of fossil fuel dependency. Targets have bedn seduce energy consumption and to
increase the share of energy supplied from renewable soliteegational R&D programme
focuses on technology related to urban environmental protectioer, egource use, clean energy
and regional ecological development. There are R&D efiontgnd power, photovoltaic and
biomass.

India is building up a large programme for renewable energy focusirogas, biomass, solar
energy, wind energy and small hydropower. While it earieu$ed on domestic consumption,
India is increasingly targeting export markets with renewabérgy products.

Brazil already has close to half of its energy needs suppliedr®wable sources. It has developed

particular strengths in biofuels for transport, e.g. beeliand ethanol. In 2007, 86 percent of new
cars sold in Brazil were biofuel or flex-fuel cars.
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4.3 Current EU policy framework provides many possibilities fa Renewable
Energy RTD&D related to EDCs but actual activities are stilllimited

4.3.1 EU RTD Framework Programmes do not attract substantial EDC pdicipation

The participation by researchers, research organisam@hsdustry from EDCs in the Framework
Programmes for RTD has so far been limited. Withctiveent ¥' Framework Programme,
improvement is expected as the approach towards interabtiooperation is different from FP6
and the preceding FPs. In FP7, the rules for participaliomn parties from third countries to be
involved in all four specific FP7 programmes; Cooperatida&as’, ‘People’ and ‘Capacities’.

The ‘Cooperation’ programme is generally open for pa@iton of third countries and has specific
key actions focused on international cooperation (‘SIG#ecific International Cooperation
Actions). [17]

The following graph shows the number of applications (propssdimitted) from selected third
countries in the first FP7 (2007) Energy call. [Cordis]

Figure 10 Participation of third countries in the first FP7 Eggicall [Cordis]

In total, 6.5% of the proposals (equalling a total of 345 walsd submitted under the first energy
call in FP7 contained a third country participant. Aewen in the graph, the highest numbers of
proposals from EDCs within this total of 345 are from ChBrazil and India — which gives the
impression that participation by emerging countries iebetvolved than participation from
developing countries.

It should be noted that FP7 does indeed appear to show immoieinen compared to FP6 [17].
However, participation from third countries and particylémbm developing countries in the first
energy call can still be regarded as modest to say tbie lea
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4.3.2 RTD&D programmes and instruments are perceived as compleby SMEs active in
renewable energy in Member States

The EU renewable energy industry survey that was caraedsopart of the RTD4EDC project
(see also WP3 report) shows that most of the responderaisvare of the possibilities offered by
the RTD Framework Programme (53% of the respondents teditiaat they know the programme
very well, and another 32% indicated that they know the prageata some extent — see also
paragraph 4.3.5). There where however also some comments oingtbvaness of the
programme, e.g. several respondents indicated that the édgpl)cprocedures are too complex
and the administrative burden is too high, especially for SME

4.3.3 FP7 projects are initiated by European participants and focu®n the EU perspective

Although the openness of the framework programmes for ¢odtries has been improved, the
initiative for a project proposal is still taken by theropean participants. Therefore, the topic
addressed and research questions that are formaleesually approached from the perspective
of the EU partners, which may negatively influence théulrsess of the results for the third
country participants. An increased focus on the perspaaitideveloping countries would
therefore be welcomed, in order to ensure that reseesalts are equally beneficial for
participants from emerging and developing countries asatefor EU participants.

4.3.4 EU RTD&D instruments related to EDCs fail to articulate relevant EDC issues

International public sector cooperation has grown in volantein the diversity of instruments
used for this type of cooperation. However, it has Ilgrgaihained confined towards the large
science and technology producing regions of the EU, JapanatidAimerica. A major challenge
for public sector cooperation is thus to widen the scopet@fnational cooperation activities and
to devise instruments capable of including non-OECD cosnaisepartners.[17]

Besides these EU policies and instruments several oftiatives and activities are developed, for
instance the IEA Implementing Agreements. EDCs can ms&e®f the mechanism of joining
specific tasks in new and ongoing implementing agreementsh wbidd be a good route to
connecting them to state of the art knowledge and researcbrketwnfortunately EDCs are
currently not well represented in the IEA IAs.

The possibilities for Europe for enforcing and enhan&i@&D related to EDCs are numerous.
Following and under scribing the conclusions from the “RepateERA Expert Group” [17],
several improvements can be made to increase their effeese

FP7 foresees the possibility that in a very limitechbar of cases, where it is justified in terms of
the scope of an RTD objective and the scale of resourealsed, long-term public private
partnerships may be set up in the form of Joint Technologgtines (JTIs) (European Parliament
and Council, 2006a: 9). These initiatives are mainly reguftiom initiatives of industry in the
context of the European Technology Platforms (ETPS).

4.3.5 EU RE industry is not very familiar with all EU instrume nts (WP3)

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

EU RE Industry is generally familiar with the Frameworkd®ammes, EU Energy Facility and
European Technology Platforms, but most of the other instrisnaee 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.
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agreement agreement

Figure 11 EU Policies, programmes, initiatives and activifRE Industry survey)

Bilateral programmes, focussed on Emerging CountriesnéCdmd India) are not very well known,
but they are nonetheless — from the (scarce) information prbthdeugh the survey - seen as
effective and they give business opportunities for EU RE Inglustr

4.4 EU RTD&D instruments and activities related to EDCs lackfocus on
Renewable Energy

Although not fully covering all policies and instruments, salvassessments suggest that there is a
lack of focus on renewable energy and EDCs within the lpaliek of policies and instruments
available.

Within the dedicated International Cooperation activittes2007-2008 in the cooperation specific
programme of FP7, only 2% of the entire budget (164 Million @y&lable for energy projects. In
2006 there where no INCO projects on renewable energy with HD&]s

During FP6, ETPs were established bringing together industdadtéver stakeholders to define
and implement strategic research agendas in specifindkagical fields. From the start, ETPs did
not systematically consider international cooperatiomyoparticular extent. [17]

There are three ETPs on renewable energy: EuropeareBidfachnology Platform, European
Technology Platform for Wind Energy and Photovoltaic Technologtfd?m. The biofuels and

wind energy ETPs do not mention any RTD&D activitiescemlly aimed at EDCs. The
Photovoltaic platform however mentions two priorities thatralated to EDCs (socio-economic
research and research related to island and hybttelhsys and has established a working group on
developing countries [27]
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PART Ill: Recommendations

The impact of renewable energy RTD&D on implementing
renewables in emerging and developing countries and
facilitating the EU industry to access these high potential
markets can be improved by:

5. Building strong, durable partnerships between EU and
EDC research communities

6. Building strategic partnerships between EU industry and
local stakeholders

7. RTD&D efforts should be focussed on specific local needs
and socio-economic circumstances

8. Improving the learning curve by ensuring previously
acquired knowledge is available and accessible
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5 Building strong, durable partnerships between EU and EQ research
communities

5.1 Europe needs to become the most open knowledge economy ofwiloeld:
“Open up the ERA to third countries!”

5.1.1 Four strong rationales for international S&T cooperation

Several reports ([1] Philibert C, “International energgtinology collaboration and climate change
mitigation”, OECD/IEA, 2004 and [11] EC JRC, “Report on Werkshop, June 5, 2007, on
International Cooperation”, Brussels, July 2007) concludetileaEuropean Union will not
manage to become the most dynamic and competitive knowledge ecomttrayworld unless it
also manages to be the most open knowledge economy of tlte worl

There is no shortage of arguments to justify the needeéa ap the ERA to third countries. The
report of the ERA Expert Group 6 (‘Opening to the world: imk¢ional cooperation in Science and
Technology’) [17], mentions the following four rationales:

1. Economic competitiveness;

2. Responding to global challenges;

3. Meeting the demographic and educational challenge of huesannces;

4. Promoting political cooperation, dialogue and trust.

In this report it was stressed that the €&tdnomyshould also rely on sources of knowledge from
non-EU countries. European companies already perform a stibiséanount of R&D and other
knowledge-based activities in other continents. This isah a@tmponent for their own
competitiveness, since it provides an open window towactisitéogical opportunities generated
elsewhere as well as the timely and efficient germmatnd development of products. A more
direct involvement of the business sector in steering inter@tcooperation is therefore
welcome. The ERA should facilitate this access to extemaces of knowledge.

Also international S&T cooperation can play a rolamadequate participation in the expanding
market for disembodied technology and the importance ofgengeeconomies, like South Korea

and China as buyers in this market. Currently Europetiaido so. Public sector cooperation can
play a role in technology transfer and trade with tleessmomiesy making them better aware of

Europe’s possibilities as a technology supplier. Equally, Eunapanuch to gain by encouraging
the growth of such trade within Europe.

The ERA should also make more visible its contributiotihéogeneration of knowledge beneficial
to everybody. A wider analysis of societal requestsdanatbe addressed by available scientific and
technological knowledge would certainly be beneficial in responiigeglobal challengesve

are currently facing..

The Europeademographic declinewill affect the possibility of recruiting scientistscaangineers
of the future. Opening up the ERA will enhance the tempdransfer of young scientists and
engineers, born outside Europe, the US and Japan to Europe.

EU S&T cooperation has wider political implications @nd tool of the overalEU external
policy. The ERA expert group believed that a closer exchangermunication with the
representatives of EU foreign policy could be benefioahtiximize the effectiveness of S&T
policies towards third countries.
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Across the four main rationales that justify S&T colledimn, it has forcefully emerged that what
the EU can provide and receive from the various countrietesa profoundly different. Obviously,

countries are different in terms of size, level ofTS&frastructures, willingness to engage in long
term cooperation, fields of scientific and technologeaiellence and geographical proximity. All

these factors substantially shape the nature of collatsand they require adequate fine-tuning
of the aims and instruments to be used.

5.1.2 General agreement on the importance of international coopeation in the field of
energy technology

There is a general agreement that international catperis very important in the field of
technology, especially energy technology [20].

The importance of international cooperation in technology is also acknowledged by most
respondents. For energy technologies, the most important issues for international cooperation
are considered to be:

Applied research and demonstration (73% of respondents);

Know-how exchange (59% of respondents);

Technology transfer (58% of respondents).
Basic research is seen as the next priority (54% of respondents), followed by market and
regulatory issues (ca. 45% of respondents).

Source: Report of the Public Consultation on the European SET-Plan

The core of collaborations occurs among similar ustinal subjects. Public players such as
universities and other publicly funded research centres are likely to engage in collaborations
with similar entities. Likewise, companies are oftenagigg in collaborations with other
companies. But collaborations in science, technology and innoa®amot only public-to-public
or business-to-business. On the contrary, it has emergedamdmore that the collaborations
among public and business players are of fundamental impoftaregccessful innovation and
economic growth [33]. In emerging scientific and technoldgiceas, firms manage to innovate
successfully when they can interact with high quality unitxetabs and can easily recruit trained
and qualified young researchers and engineers. At the ridgeah it is widely recognized that a
successful innovation strategy requires collaboration aadriation among business and public
institutions.

These collaborations will be equally valuable if they o@mapbng business and public institutions
based in different countries. In fact, the EU, throtighvarious framework programmes, has
already facilitated and promoted pan-European collaboradimosig networks of innovators
operating in the public and the business sectors. This Meowaoes not exclude wider forms of
collaborations. In fact European and other public reseasoties can be an important asset to
allow firms to explore, identify and select scientifitdaechnological opportunities at the world
level that they can exploit for their innovations.

The need to engage in international S&T co-operatidhdriield of renewable energy has also
been concluded from the side of the emerging and developingriesuin the analysis of the best
and worst practices (see also the WP2 report obthiy), the following is concluded regarding
co-operation with the EU.
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Africa

EU areas of involvement need to be early stage highmi&siment such as
replicating / demonstration technology, feasibility study fundiaga collection
and capacity building for stakeholders both private and pulitie.role of the
European Commission could be the export of expertise ifidiideof policy and
technology - knowledge networks therefore need to be further geeelo
strengthened and co-operation between research instittEésand EDCs
should be improved.

Asia

EU actors, research institutes as well as companiescsjoiulhands with
domestic Asian institutes and companies. EU partners caidprmore advanced
skills and technologies, which will directly help expanding tlaeket of the local
partners, and may be beneficial in reducing the codtxal manufacturing. The
role of the EU should be country/region and technology spe€ifir example,
biomass based micro CHP technology could be promoted in regfwere
biomass is grown substantially and promotion of Solar theapalication for
industrial use in India.

Latin-America

The EU should encourage a participative approach, involving pactiers and
beneficiaries. Within this context financial facilitiean be provided to support
joint projects between EU and local research institatesSMEs. These
cooperation’s with local research institutes and manufactwould lead to the
development of low-cost, appropriate technologies and systathd)enefits for
both sides. Research and production capacities should bepedéh those
countries that offer major market potentials for thgpective technology (like
e.g. Argentina, Chile, Colombia, Peru in the case of wimergy).

Table 7 Suggestions for EU S&T cooperation (result from WP 2 regimadysis)

5.2

International S&T cooperation is currently confined to OECD muntries

International public sector cooperation has grown in volantethe diversity of instruments used
for such cooperation. However, it has largely remainefirgeshtowards the large science and
technology producing regions of the EU, Japan and North Amekicnajor challenge for public
sector cooperation is thus to widen the scope of irtierre cooperation activities and to devise
instruments capable of including non-OECD countries as¢a:.

A challenge for international cooperation polices thusitiegevising a strategy that will
successfully go against the grain of the historical trémtise globalization of public knowledge
without losing the partners in the OECD area that thd&dJsuccessfully gained from cooperating
with in the past.

5.3
531

Recommendations
Increase participation of EDC partners in Framework Programmes

The possibility of participating in the European FrameéwRrogrammes for RTD should
be actively promoted in EDCs.

A (geographically and technically) balanced co-operatiowdmsat actors should be one of
the main criterion for the selection of projects, howewigh regard to the initiation of
projects, the focus should be broadened to include a reasshabéeof projects that are
driven by a demand from EDC partners.

The possibility of involving EDC partners should be acjiyglomoted among European
actors active in RTD. The possibility to involve thesermen is insufficiently known.
Promotion through national contact points could be atgife means to shape this
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promotion — a large share of proposers is in contactomiéhof the national contact points
while formulating their proposals. The NCPs could actiVebk for possibilities / benefits
of co-operation with EDCs in the proposals and suggesetto the proposers where
relevant. The NCPs could furthermore facilitate the padaarch — many NCPs currently
already have such a facility to assist proposers in fingartners in Europe — this could
fairly easily be expanded to EDC partners.

5.3.2 Bring together leading European and EDC partners

A second instrument that is deemed to be very interestifugthering the co-operation between
EU and EDC partners in renewable energy technology developsritat initiation of a technology
platform on this subject. European Technology Platforms ‘providenaework for stakeholders,
led by industry, to define research and development pesriimeframes and action plans on a
number of strategically important issues where achievimgie's future growth, competitiveness
and sustainability objectives is dependent upon major sead technological advances in the
medium to long term’ [Cordis]. ETPs are usually focused spegific technology; there is for
instance a European Biofuels Technology Platform and gpEaroTechnology Platform for Wind
Energy. An EU — EDC renewable energy technology platform waeNg a broader technological
perspective, but would be much better equipped to tackkpmfic co-operation issues brought
about by this type of international co-operations. Givenitnportance of scientific and
technological co-operation, for EDCs but certainly alsdsiaropean competitiveness in the long
run — it would be certainly worthwhile to look into possii®l of forming an ETP dedicated to this
subject. Ideally this would in time lead to the formingaqfoint Technology Initiative.
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6 Building strategic partnerships between EU industry andocal
stakeholders

Several reports, as well as the regional analyses (\\Wgh@) there is a need for improved
collaboration between EU industry and local stakeholders ED@s in the area of renewable
energy. This cooperation should be accomplished at vaswats|(policy, research, business) and
by different types of actors (research community, goverrehenganisations and policy makers,
NGOs and renewable energy industry). Cooperation betwtersdrom EU and EDCs can be
mutually beneficial from an economic, social and environmgreedpective.

Improved collaboration of the EU renewables industry with $talkiers in EDCs can:
Speed up innovation as there is an interesting researcinaB€s, both in terms of
availability of people and capacities and in low costs.
Take away the barriers that currently obstruct the lacgke gleployment of renewables.
Be a crucial factor for being able to successfully axesesl maintain a position on these high
potential markets.

Developing concrete partnerships requires an individualtentdr{ology /country) specific
approach, looking at barriers and opportunities, market ¢onsliand roles of local actors. What
should these partnerships look like, both in terms of stakehahdeised, subjects and conditions
for collaboration? The following paragraphs are aimed to geoguidance into these questions.

6.1  Main success factors are: the right local partners and governemtal assistance
in the target market.

In the following table the main success factors are suisaethrbased on the results from the RE
Industry survey (WP 3). From this summary it is clear é@ssdblishing the right local partnerships
and governmental assistance are crucial, according tdthedsstry respondents.

Success factors for doing

business in EDCS Most important Second important

The right local partners

Africa .
Governmental assistance

Assistance from international organisations

The right local partners Local presence

Latin America . .
Governmental assistance | Home market governmental assistance

Local presence

Asia The right local partners Governmental assistance

Table 8 Summary of results from RE industry survey (WP 3)

6.2 Partnerships with the aim to increase large-scale depyment of renewables

From an industry point of view the partnerships should bettd g large-scale deployment of
renewables. For industry, expansion is important and stheuttbne “the sooner, the better”.
However in practice, industry should take into account lead times.

The following table gives an overview of the possible partiineisshould be taken into account in
renewable energy implementation projects. The actual chaigeftnering strongly depends on
the country and technology at hand and on the specifieebaobstructing large-scale
implementation.
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Possible partners

Governments : governments play a crucial role in the facilitation of the deployment of renewables. Their
policies and interventions can either help or obstruct the deployment of renewables. The capacities of
governments in EDCs, both in quantity (number of people and budgets) and quality, often is much
lower than in developed countries. Therefore necessary policies and interventions are not in place or
enforced. A partnership can help to take away some of these problems.

Research community : local researchers are best positioned to identify and solve local barriers preventing
deployment of renewables. As the identified barriers are often linked to specific local socio-economic
contexts (see paragraph 3.1), this is even more the case. Current research infrastructures in many
developing countries are however weak in terms of budget. Partnerships can have multiple
advantages for both parties.

Market actors : to be able to produce and market a technology a certain level of cooperation with market
actors is needed. Often this is not the case in developing countries, especially in many African
countries. To decrease costs for production, transportation, marketing, installation and maintenance,
a certain level of local presence from EU industry can be required. Partnerships with local market
actors will stimulate capacity building and can help EU industries to establish a stable local presence.

Finance sector : financing is a crucial factor for the deployment of renewables, especially for large scale
applications. The financing sector in many developing countries is lacking the knowledge of and
experience with large-scale renewable energy projects.

NGOs: NGOs in developing countries act at many different levels having a relation with deployment of
renewables: access to energy, health, gender, learning and education or development in a more
general sense. NGOs can be important partners when implementing renewables. The can act as
provider of knowledge on the local circumstances or partner for the actual implementation process.

6.3 RTD&D can help to take away barriers that currently obstruct large-scale
deployment of renewables

Although more efforts are probably needed, Research, Tedical Development and
Demonstration activities can help to take away barriesdinrently obstrudarge-scale
deployment of renewables. The following table identifies thelRE D&D subjects per type of
partner. These RTD&D activities are based on barreidentified in the case studies, industry
survey, interviews and literature study.

RTD&D activities identified for partnerships with E DC
stakeholders

Government
Research
community
Market actors
Finance
sector

NGOs

Technical research and Development:

- Adaptation of existing technologies to local geographical and
climate circumstances

- Development of specific technologies addressing the local
(energy) needs

- Technical potential and site studies

- ldentifying maintenance issues

XX X X
XX X X

Social-cultural research:

- Identification of (energy) needs

- Social-cultural advantages and disadvantages of (new)
renewable energy systems

- Ownership and payment models

- Awareness on renewables of local communities

X X x
XX XX
XX XX

Economic research:
- Solutions for financing capital intensive projects X
- Economic advantages of renewables versus other energy X

X X
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alternatives: energy infrastructure and industrial activities
- Life-cycle costing of renewables versus non-renewable X X
alternatives
- Research on developing local industry and businesses X X X X

Development and Implementation activities:

- Large scale demonstration projects both centralised, grid X X X X
connected as well as small-scale decentralised (home)
renewable energy systems

- Demonstration of local business development X X
Policy supportive research:
- Implications of deployment of renewables for other policy X X

areas like health and safety, access to energy (rural
electrification), security of supply and energy security,
environment, climate change, local industry and employment,
gender, innovation and research

- Developing a supportive policy and legislative framework for X X
support of renewables
- Research on successful supportive (financial) instruments X X X
Market research:
- Market potentials for renewables X X X
- Research on successful business and payment models X X X X X

Table 9 RTD&D activities identified for partnerships with EBt@keholders

6.4 Recommendations

Currently, in many developing countries, especiallifirica, there is minimal governmental
support for infrastructure for energy systems, includingnassies that manufacture components
and whole equipment, others that stock and sell the sgpgtid materials, others that maintain
systems in operation and businesses that provide apprdpraateing. [31]

Enhancing technological cooperation at all levels (from R&Kiffusion) can lead to benefits in
terms of technological cost reductions as well as a@tel®market penetration. [1]

6.4.1 Stimulate the creation of strategic partnerships betwen EU RE industry and local
stakeholders in EDCs

Co-operation of EU RE Industry with local government, pewvsgctor and RTD partners in EDCs
is crucial for long term market success.
Stimulate the creation of Technology Platforms in EDCs dtseparagraph 5.3)

Organize partnership events with EU Renewable Energy aatdB@C stakeholders in
different regions and countries.

RTD and Demonstration projects can be helpful to enteketwin EDCs and to raise
awareness and trust, but follow-up is needed not achieve nualtiph.

Support the implementation of financial policies & instrutegauch as Feed-in Tariff and
Investment Funds. These are very effective ways to geo RIPCs.
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7 RTD&D efforts should be focussed on specific loca |
needs and socio-economic circumstances

Throughout the study, from various sources of input (intervidesature, survey and case studies)
a main conclusion is that one of the main factorsHersuccess of a renewable energy
implementation process is the alignment with the local canPerjects need to be well adapted to
local needs, and need to be well adapted to local pliss#hi+ e.g. in terms of financial

possibilities of the end users and in terms of their agpiac(organise) the maintenance of the
respective systems. This chapter summarises a nurinbgeafic local context aspects that need to
be taken into account. The input for this chapter maingirates from the Work Package 2 report
in which the ‘best and worst practices’ are analysed.

7.1Batrriers for implementing RE in Africa

The main RTD&D related barriers for Africa that hdeen identified in the case studies and
interviews that were carried are:

1. Technology barrier;

2. Market information barrier;

3. Socio-economic barrier.

The following paragraphs describe in more detail theséebarr

7.1.1 Technology barrier

In the case studies, a major identified technology bagiérel adaptation of RETSs to the local
needs and circumstances. There is a perceived lackpd smolocal innovation and customisation.
One of the causes of this barrier is that African coestare predominantly RE technology
importers (although not exclusively). Better customisadiotechnologies to local needs is likely to
imply increased export of EU goods and services. Apamt fsure technical research, this would
also require research aimed at a better comprehensiomw{end necessary improvement) of the
local situation — the research focus should therefore ls@@n-economic development and policy
research.

7.1.2 Market information barrier

In many countries the policy measure - market infoilonafeedback loop is not in place. Energy,
renewable energy and climate change issues are long, maltiedssues, as is generally the
temporal scope of the policy process. Data availgbd#ta temporal and statistical resolutions are
poor, which makes planning difficult — in particular wherptssticated markets for energy are not
in place.

7.1.3 Socio-economic barrier

Linking energy access to productive and social uses of erseegprerequisite to ensure that
energy has a true impact on the socio-economic developmeetelioping countries and really
contributes to the achievement of the MDGs. For decentladisergy systems, a minimum load
has to be ensured in order to guaranty proper use antemance of the system. Residential use
alone is usually not enough to ensure this minimum loadhgved. [31]

Local ‘ownership’ of projects and programmes is a praséguo avoiding the notion that donor

funded projects (multilateral or bilateral donor funded prejatgeneral, including EU projects)
operate disconnected from local needs and without due caatsidefor local contexts. Apart from
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the aforementioned technology barrier that is often a coeseg of this notion, it is also a barrier
in itself. Without local ownership the level of involvement leé tocal actors (project participants —
e.g. involved in implementation and maintenance of REi&ead-users) is lower, which is a
significant risk for the success of a project.

7.2  Barriers for implementing RE in Asia

The main RTD&D related barriers for Asia that haeet identified in the case studies and
interviews that were carried are:

1. Technology barrier;

2. Lack of standardisation;

3. Capacity barrier;

4. Information barrier.

Most of the above issues are very similar in all the Ag&n countries that have been studied. All
the countries have similar barriers in project implemgon and require RTD&D support in broad
sense. However, while implementing the RTD&D support, agmaisite is to be site and project
specific — in most cases even within a country (audgjaland China are very large countries with
diverse geo-climatic and social conditions). The succea®R# project is highly dependent on:

(1) Local capacities / resource availability

(2) Geo climatic conditions

(3) Social acceptability / adaptability / demand

(4) Regional/provincial policy

The following paragraphs describe in more detail theséebarr

7.2.1 Technology barrier

In most of the countries, the main technical barrierstifileth are a lack of domestic manufacturing
capability for renewable energy systems, and in genevab#t manufacturing and service
industry.

7.2.2 Lack of standardisation

Standards, certification, and accepted general systeigndend installation guidelines are not yet
sufficiently developed and are (where guidelines exist}ieally applied in many Asian countries,
with a detrimental effect on system performance araditgu

7.2.3 Capacity barrier

Managerial and technical skills remain limited among nm@orgpanies selling and installing RE
systems, resulting in inadequate business planning and poé@ncdoguality control. Inadequate
technical skills and local competence for installation mmathtenance of RE systems, inadequate
knowledge of system developers and end users about RE marketorsnalitd availability of RE
systems, poor availability of spare parts for operationmaaicitenance of renewable energy
systems are considered to be critical barriers for sstweamplementation of RE projects in
developing countries. Most of the RE projects are implaed in remote and rural areas, lack of
trained manpower is more prominent in those areas andisheeays insufficient local capacity
for O&M and repair.

7.2.4 Information Barrier:

Most of the developing countries do not have proper REuresaata at national and provincial
levels. Lack of adequate data in terms of assessrheotam/wind resources, sites and equipment
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performance are is a problem faced by many project dearslofven when data is available, it is
often not easily accessible or expensive to buy. At a@meneral level, there is a lack of
information on experiences with projects that have baemed out in the past — no ‘knowledge
base’ is being built up on the successful implementation ofrBjEqps.

7.2.5 Other barriers indirectly related to RTD&D

Furthermore the following barriers have been identifieddnaless or indirectly related to
RTD&D:
Policy barrier: All Asian countries under study require to adopt more sujeaand strong
national policy, regulatory (e.g. interconnection tanfé@ost sharing mechanisms at the
utility level) and incentive mechanisms to promote and aR&ptechnology, especially for
grid connected projects..
Economic and financial barrier:The high initial investment costs for renewable energy
systems, lack of funds for renewable energy technology B&dlack of incentives and
institutional support for distributed generation systemsangidered to be one of the major
barrier to promote RE technology in developing countriesthese lead to a situation in
which RE is not capable of competing with conventional pdeannologies.
Infrastructure and network:Most of the project sites in developing countries acatied in
remote areas, which are very difficult to access, havwemad or bad road and communication
network. Implementation of projects in such remote aa@dsoperation and maintenance
afterwards became prohibitively expensive due to highafdsansport and conveyance.

7.3  Barriers for implementing RE in Latin-America

The main RTD&D related barriers for Latin-Americathave been identified in the case studies
and interviews that were carried are:

1. Socio-economic / cultural barrier;

2. Financial barrier — lack of funding for RTD&D.

The main and most relevant difference between the lAatierican countries that have been
studied is the outstanding position of Brazil with regardenuine R&D activities that are carried
out by qualified academic and other research centreseanive funding from public research
funds. All other countries (probably except Chile and Mexi&g)far behind compared to Brazil,
both in terms of the number of research centres ashrehers and - most notably - in funding of
R&D activities. This leads to the situation that R&D@iates either have to be carried out with
very limited funding or depend on foreign funding and theeehmplicitly on the policies and
preferences of international donors.

Among the other countries of the region (except Brazil), semeeuraging examples exist, how
RTD&D activities can be realized with (limited) lodahds and focussed (limited) international
cooperation, in particular:
Peru: the development and market introduction of locally pedidow-cost solar heaters,
solar dryers and micro hydroelectric turbines.
Regional: the demonstration projects for the electrificagiomural community centres and
isolated communities with productive aims in ArgentinaaBaay, Peru and Uruguay,
coordinated by INTN Paraguay and co-financed by OAS.

The following paragraphs describe in more detail theséebarr
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7.3.1 Socio-economic / cultural barrier

In many demonstration projects it is necessary to aclievactive participation or involvement of
local communities. In this respect the consideration ottiiteral identity and attitudes of the
communities and technology users (which is especially pbrtance as many regions that still
lack modern energy services are populated by indigenous comesuariiil nations) is crucial for
the successful implementation and operation of the prgjedging from the experiences gathered
in the best and worst practices, fundamental socioeen@ research has apparently so far not
been a focus of international operating donors (neithdredEC in the case of the SILAE and CCE
projects). Sound socio-economic research should be a prisitedo establish appropriate project
objectives.

Lack of understanding of the cultural identity and attitudestehded users is a major barrier to
the successful implementation of projects.

7.3.2 Financial barrier — lack of funding for RTD

Financing instruments are a major focus of internatlgriunded projects, as most renewable
energy options are currently either not competitive, oaffotdable for end-users. Concerning
RTD, it should furthermore be recognized that researgjegs and research in most Latin
American countries are notoriously under-funded. For massarch centres, to attract
international cooperation funds or technical cooperatisrphaven to be of vital importance and
frequently has a catalyzing effect (see e.g. thly @arolvement of GTZ in the development of
solar thermal technologies in Peru).

7.4  Recommendations for Africa
7.4.1 Stimulate market orientated and policy research

The policy environment is complex and again country poliical socio-economic specific.
Research is required to define policy measures basediparthieipated impact on the market
which the RTD&D seeks to develop. This should addresggkef unintended market distortions
through such technological development and demonstrationnis tdrtechnology transfer the
global benefits of the transfer must be considered both ipritieg of such transfer and in the
ability of the technology recipient to innovate rapidly furthiereby allowing for final step
tailoring to the local specifics of market demand. Frbare, the market can take over - both
global and thriving local markets support and drive furthemrielogical development through
competition.

7.4.2 Other major RTD&D issues to address

Further develop local manufacturing ability (capacity and telciyy);

Focus on non-technical issues — ‘techno-social interface’;

Improve the policy monitoring (feedback loop);

Facilitation of support mechanisms for market creati@nsain requirement (e.g.
certificates, permits, feed in tariff, obligations).

7.4.3 Improve the information basis and its accessibility

Information linkages — stimulation of information dissemimatuch as wind resources
from Eastern Cape economic stimulation;

Improve energy data collection (biomass, technologies and appi€gespecially in Sub
Saharan Africa.
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In terms of RE being primarily driven through a developnagenda in EDCs, it should be noted
that the local benefits of technological research, developamehdemonstration, including
optimising local resource (natural and energy resourc&@atidn must be proven, documented and
publicised — this is currently not always the case.

7.4.4 Increase local ownership

For a project to be successful it needs a local changntrepreneur) therefore the proposed
project should be driven locally be that person in governoeitite private sector. This person
should be able to identify needs of the market or departmete, the proposal indicating the
associated budgets, secure the necessary support from thereppiakeholders and have a basic
technical proficiency to provide the funding actor (e.g. tbg with the necessary confidence of a
positive outcome and the commitment to see the project thrdtghfunding actors should be
ready to respond to the champions needs be they financlatidal or capacity building, without
trying to modify the champions’ proposal to meet their dgen

7.4.5 EU should stimulate the demonstration of best practies

These best practices should be focussed on:
Technical and training certification and promotion of (Bt#ndards;
Expertise on renewable energy policy and capacity building atymeat level, thereby
stimulating the preparation of policies;
Industry-technology life cycle studies (country and marketi$ie and focus on local market
needs);
Expertise on renewable energy technologies and capacity buildipgvate stakeholders
(industry, finance and NGOSs);
Sustainable, large scale demonstrations of technologiggcfurologies that have not yet been
implemented successfully.

Create and develop knowledge networks on the above issues andegpxcoropieration
between the different actors in EU and EDCs.

7.5 Recommendations for Asia
7.5.1 Support EU companies in entering the Asian market

EU companies can be supported through the development of mgityddemonstration projects —
these should be market driven, and support industry to imve&fdCs to produce quality products
(including support for technology improvement to reduce the ocb$teal manufacturing.

7.5.2 Improve capacity development

Improve development of standardised training programmeiffertent levels (institutional
development, managerial training, research / technicsilge@nd engineering). These programmes
should include the development of marketing skills and involvemanvestors / finance

institutes.

7.5.3 Strengthen the awareness and knowledge levels of policy maker

Support the development of policies and regulatory/contractadéls for independent power
producers that give renewable energy an equal footing withentional generation and facilitate
transparent third-party grid access.
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7.6 Recommendations for Latin-America

The focus of EU intervention should not be on an increasingper of projects but on the
sustained support to few programmatic projects with a highatility of success, acknowledging
the timeframe required to achieve sustainable resultec®gs and work plans of projects should
take into consideration the local realities.

7.6.1 Improve involvement of local RTD stakeholders

Genuine R&D projects are usually undertaken by ReseardneSei the respective country, who
are often connected to universities. Local Research Gemteeaware of the local circumstances
and barriers and therefore in a position to direct R&Bolving both technical and socio-economic
barriers. The EC could play an important role in suppgrtinese efforts, fostering communication
and interaction between local and international expesder to develop shared understanding of
the specific circumstances of rural electrification.

7.6.2 Stimulate policy and funding for public R&D by S&T cooperation dialogues

The Brazilian model of publicly funded research centresR&i0 projects could be a model for
other countries in the region. Nevertheless, it requiréisd first place active R&D policies and
substantial public funding, i.e. sovereign policy decisions bbmal governments and parliaments
that cannot be directly influenced by international dorguwsh as the EU or foreign aid agencies.
Indirectly the EU can influence this by starting dialoguds e respective countries and
governments on S&T cooperation.

7.6.3 Encourage and support EU — local research co-operations

There is a general lack of international cooperatiaemewable energy RTD&D. EU research
institutes should be encouraged and financially suppastddvelop partnerships and joint R&D
projects with their counterparts in Latin American mies, both in the fields of technological
R&D and in the socio-economic research (i.e. on the agijait of RE technologies and systems).
Joint R&D activities could include the realizationdd#monstration projects involving Latin
American and European SMEs (see also below).

7.6.4 Encourage and support EU — local industry co-operations

EU suppliers of RE technologies and systems should be encdwadéinancially supported to
cooperate with local research institutes and SMEs waldapting their technologies to local
conditions. Special emphasis should be given to the expeélié countries with decentralized
energy systems. Other interesting issues for EU nlfatierican cooperation could be the transfer
of experiences of European SMEs specializing in the assemtllgystem engineering of small RE
systems.

7.6.5 Major RTD&D subjects to address

Cooperation projects in the field of renewable energy RT&bBuld foster / focus on:
Socio-economic research, either as integral componentadfelectrification projects or as
fundamental research;

Developing and implementing appropriate finance mecharfisn®®E projects and RE RTD
activities;

Application of RE technologies in rural and remote areadsi@ specific cultural environments.
The support of local capacities and finance mechanism® TB&D projects in energy.
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8 Improving the learning curve by ensuring previous ly
acquired knowledge is available and accessible

As indicated in the previous chapters (see e.g. Tablegags24), the availability of knowledge
or information - especially market information and knowledfygocio-economic/cultural
circumstances and effects - is seen as one of thebmaiers for the successful uptake of
renewable energy technologies in developing countries, elpatiAsia and Africa. In Latin-
America the issue appears to be less prominent, howewdnadlss region lack of information /
available knowledge is identified as a problematic issiseweral case studies. Furthermore, the
issue is mentioned in the paper ‘Key challenges in stiinglaliffusion of clean technologies in
Latin-America’ [32]

Also, the issue is noted in several publications, suthea®re Dakar Position Paper - Strategies to
Scale-up Renewable Energy Market in Africa’ that was tdated by NGOs and other
stakeholders for the International Conference on Renekalgigy in Africa, 16-18 April 2008. In
this paper, inter alia the following is noted regardingrimation related obstacles to renewable
development in Africa:
“Lack of exchange of information and experience on what works and what doeshnoiand
between countries, given differences in cultural and marketingxisnt
Lack of awareness of renewable energy technologies has caused majdkstibac
development in Africa. Until recently, most of our policy maked government officials were
not knowledgeable on these technologies and policies could not be formulizealinof the
technology. On the side of the potential end users, creating awareitiags a long way to
help Africans start to integrate the technology into their thinkingaantichg. Without adequate
exposure to renewable energy and energy efficiency technologies andritessiey can
provide, policy makers, the business community and civil sociétyawe limited bases upon
which to make decisions and will be apprehensive to commit resdarttestechnology.[31]

Summarising, it can be stated that the issue of kn@eléthformation gaps refers to the following

three problematic issues:

1. Insufficient knowledge is available on previous expé&nceswith the implementation of a
certain technology. As a consequence project developetsiars have to reinvent the wheel
for problems that are likely also encountered — andaper solved — by other projects.

2. Closing the ‘policy feedback loop— policy makers in EDCs tend to have insufficient
information on the possibilities and specifications ofergable energy technologies which
hampers adequate policy making as a founded, balanced ceomplaetween energy options
(including renewables) can not be made.

3. Information related to renewable energy marketg renewable energy potential (including
technical information on geo climatic conditioms)nsufficiently available, although this is
crucial for investors and for the purpose of policy monigpand policy development.

In the following paragraphs these three types of infoonajaps are discussed and starting points
are provided for the possible role of the EU and othersicis the latter two issues show overlap
in the type of information that is required and irgtraudience, these are discussed together in
paragraph 8.2.
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8.1  Gathering, and learning from knowledge on previous experience

Although there are several collections of case studiglblea and programmes managed by
national governments and international donor organisationsrglyideve information on projects
that were funded by them, thorough evaluations of these pnogga and projects are scarce.

Furthermore, there are little overarching initiatives tadptogether experiences from different
sources and make them available for project developersifidustry and the public sector and
policymakers. As a consequence, the ‘learning curve’ fomip&eimentation of renewable energy
in EDCs is developing insufficiently — no overall knowledgesbadeing built up and project
developers (either from governmental organisations, (othery @oganisations or industry) are
dependent on the knowledge that is being built up internally in kagelsharing systems (where
available) and in the experiences of their staff. \Wéthhard to the latter, there is a high risk of
knowledge being lost — either through natural staff mobilitthcough organisational
developments (e.g. reorganisation of departments, prograendex) or being transferred to a
different (part of the) organisation).

In Europe, several instruments have already been launcipedvide access to information on
previous (demonstration) projects; however these are focused preadtignon Europe. In the
Caddet databasenf{p://www.caddet.orginformation is available on almost 600 projects, however
only 6 of these projects are located in countries studiéitei RTD4EDC project.

8.2  Availability of information on market potential / closing the palicy feedback
loop

As concluded in the regional analysis of the best and \poastices, especially for Africa (see also
the separate WP 2 best and worst practices analysid)repere is a lack of information which is
necessary for effective policy making. This concerns mé&iion on technologies (i.e. sufficient
information to be able to compare different energy optaostheir consequences, from different
perspectives — e.g. socio-economic, costs and benefiispemental impacts; this issue will be
discussed later on in this paragraph), but also informati@verall market potential and potential
in specific local circumstances. The latter inforimatissue is not only hampering the development
of effective renewable energy policies — it is also a rbamier for project developers.

8.2.1 Information on renewable energy market potential

Organisations like REN21 provide valuable information on devedmts in the markets for
renewable energy technologies; however this information isigm@nantly at macro-scale. From
other sources, more detailed information is availableenawable energy potential at country
level. For instance, in the RECIPES project [30], daefadlgsessments have been made of (country
and market-technology) specific renewable energy market palteimithe 15 emerging and
developing countries and (‘country briefs’) were made Igglihg the main aspects determining
the renewable energy potential in 99 other EDCs.

The 15 detailed country studies give a good impression oétlievable energy potential —
technical potential as well as realistic potentipaaking into account market conditions such as
perceived risks. This information is deemed to be udefuroject developers to get a good
impression of the markets for renewable energy, and for poigdiers to be able to determine
what the main factors are, that determine the markehip@teand what the barriers are for the
realisation of this potential.

However, this information is still at a too high leveinoorporate all local specificities that are
required both for sound policy making and for the sgrater project development. In the analysis
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of the best and worst practice case studies, it is ededlthat the success of a renewable energy
implementation project is highly dependent on:

Local resource availability;

Local geo-climatic conditions;

Social acceptability / adaptability and demand;

Regional / provincial policy.

This type of detailed, local-specific informationusually not sufficiently available to policy
makers and project developers (or at all). One of thmmawndations from the analysis of the best
and worst practice is therefore that a study is condwuaddressing the subject within each of the
designated countries. These studies would be aimednaifyitey where best to intervene to ensure
maximum impact — they should be country and market specitl focus on local market needs.

8.2.2 Need for policy monitoring and support for policy making — cosbenefit analysis

Policy makers in EDCs, at the national and local lewkEsyften not only lack information on

actual local market potentials for renewable energy optibese is also a lack of knowledge on
social, economic and environmental assessment of renewaldy éseinologies. As this
assessment is required to make a well-founded decisiarspacific technology or other policy
intervention, this knowledge gap is directly affecting thdiguaf the policies that are being
developed (and in some cases even prevents that policyei®pled). The existence of a sound
stimulating policy is in turn seen as a pre-requisitetie successful implementation of renewable
energy projects. In the opinion of the project team theae isrgent need to address this knowledge

gap.

The two main issues to be addressed are:

1 Capacity building and awareness - improvement of the knowledgs lefvelcal policy
makers on renewable energy options;

2 Implementation of a policy monitoring and evaluation ‘syst

In the past (but also currently), a number of projects baea carried out with the aim to improve
the knowledge levels of local policy makers. Furthermore nabeu of tools have been developed
that aim to assist policy makers in making well-foundegsiens on for instance technology
options. These where focussed on the assessment of abtsresfits of different renewable
energy technologies (compared to currently used technology andatitraatives based on fossil
sources).

However, also other assessments should be made for sounydrpaking on renewable energy
options. For instance, the importance of infrastrudtgréd development is often underestimated —
in some cases the bottleneck is not the availabilith@finergy source, but the transport of the
energy to the demand. This often will also involve the cho&teieen a grid extension, the
development of a local grid or local / stand alone syst&averal studies and tools exist that can
assist or facilitate in making this decision (e.g. the Eioprogramme, developed by NREL
(https://analysis.nrel.gov/homasén calculate in which circumstances grid extenson i
economically more viable than a stand-alone system).

On the whole policy makers in EDCs do not have sufficidotimation to make well founded
policy decisions. The existing tools and executed capacity @aweint projects are there but its
information is not widely disseminated and not sufficientover all aspects of local policy
making.
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Another problem is that policymakers in EDCs often misddbks and or the experience/capacity
to implement a policy monitoring and evaluation system. Susystem is very important to
monitor progress and to be able to find out what is wgrkimd why.

8.3 Recommendations

8.3.1 Improving availability of knowledge on previous experiences

To improve the availability of knowledge on previous experiencestivtiimplementation of
renewable energy in developing countries, a two step appioaetommended:

(1) organisations at which the information on previous expergiscg@r should be) available
(mainly the donor organisations) should adapt (and if negessprove) their knowledge
systems in order to make available their experiencdsitiare project developers;

(2) A single point of access (portal) should be created dovadasy access

Both initiatives could be initiated in parallel, the pbdeuld be built up with links to existing
information sources and expanded constantly when more dedictiedation comes available
from donor organisations. Both actions are described i oetail in the following paragraphs:

Improvement of knowledge management within the donor organigeans

Improvement of this situation has to be organised badthmedevel of the organisation and at an
overarching level:

Improvement of knowledge management within the donor organisatiahsdiing national
governments): donor organisations build up knowledge by keeping fifg®jetts that were
previously carried out, however this knowledge is in most caslesr static. Usually, periodic
evaluations are carried out at project and at progralevet mainly aimed at improving the
programmes and the management. These are however natasedlmade public and are in many
cases specifically targeted at improvement of the spemifigramme, which limits their use as
input for renewable energy implementation projects in genésabuld therefore be
recommendable that donor organisations, as part of their &dgevimanagement strategies,
develop means to make the lessons learnt from their expesianailable for other parties active
in the implementation of renewable energy in EDCs.

Portal: bringing together experiences from different souces

Initiative to bring together experiences from different souraes second step, a point of access
should be created that provides access to the experigitesdifferent organisations active in the
implementation of renewable energy projects. In many cdstedoes exist, this information is
dispersed (e.g. spread over different Directorates-@eard information services of the European
Commission, different units / departments within inteoret! organisations, different ministries at
the national level) and not easily accessible. Bringirgittiormation together by means of for
instance a portal website could be a good means t@imphis situation, provided that this
website is well-structured, user-friendly (i.e. searchabtéfferent ways, e.g. by country,
technology, application) and kept up-to-date continuously. d#ad portal website should already
contain sufficient information for a project developer tabke to assess whether it is interesting to
study the detailed information. Therefore short projestudetions could be included, that could
for instance be based on the formats and database jpeddt this project (available for
registered users at the project websitew.developingrenewables.grg
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8.3.2 Closing the policy feedback loop: create a toolbox and knoedige network for local
policymakers

An initiative that would bring together tools, policy examplscumentation, course materials and
other means to assist local policy makers in acquikimayvledge and develop strong policies in
support of renewable energy implementation could therefoaeviiecome additional information
source. ldeally this would be an initiative that canilbedfand updated by the policy makers
themselves. The IEA / JREC / EC initiative Global Reri#@e/&Energy Policy Measures database
(http://www.iea.org/textbase/pm/grindex.aypruld (partly) fulfil this task — the database corgain
an extensive selection of examples of policy measuressandecupdated by users. However, in
addition to the policy measures there should be room for 'moliey capacity building’ oriented
documentation — in the opinion of the project team this coellddme as part of the same database,
e.g. by adding separate database sections in which tab&ipporting documentation can be
stored and retrieved.

8.3.3 Improving the availability of market related information

For the improvement of market related information, theesh@ntioned facility providing access to
information on previous experiences is not adequate. Tipésdlyinformation, aimed to support the
decision process of project developers should be to a hightektnamic and up-to-date. It is
therefore recommended to create a facility that congtgathers and distributes information on
renewable energy markets in developing countries. This coulddtance consist of a website that
provides up-to-date information on market potentials for rabdsvenergy in developing countries,
structured by country and technology; combined with a mombalgket information update that is
sent to interested parties.
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B  Annex: Management summary WP1 report

The European Union is one of the frontrunners in developinggineegolicies in the field of
energy security and climate change and in supporting the dewebpimew clean technologies
that can cut global emissions of greenhouse gases. €iteagy production and consumption
technologies — and especially Renewable Energy Technology (RE&y a crucial role in this
transition towards a global ‘low carbon’ economy. RTD&D r@ddes the earlier phases in the
innovation processes that can pave the way towards laateisplementation of new
technological products and systems.

The RTD4EDC project is focussed on the role of Researthriblogical Development and
Demonstration (RTD&D) in the implementation of renewalviergy technologies in Emerging
and Developing Countries (EDCs). This report prest results of the general information
gathering and desk study (work package 1 of the RTD4EDC prdj¥ork package 1 concentrates
on: Fact finding and summarising the relevant developmenisigsoand (program) activities
related to the subject of the RTD4EDC study.

PART 1: Global developments & EU Policies and strategies
In this part of the report some key overall developmentdargified in the field of RE
technologies related to Emerging and Developing Countries.

Global developments

- A paradigm shift (new industrial revolutions needed before low-carbon energy markets can
be brought to maturity. The European Union is one of therfroners in developing pro-active
policies in the field of energy security and climate chaangin supporting the development
of new clean technologies that can cut global emissiogseehhouse gases.
Climate change cannot be controlled without effort&merging and Developing Countries.
Combined emissions of developing countries are projectedaidake those of the current
industrialised world by around 2020. Combating climate chamajedes the implementation
of intelligent and efficient energy systems in the growengnomies of EDCs.
There is general understanding that significant technology breakfiiis on a global scale will
be needed to solve the problem, with a key rolé&iemewable Energy TechnologiefRETS)
in this transition towards a global ‘low carbon’ economyDR.D addresses the earlier phases
in the innovation processes that can pave the way towaggsdaale implementation of new
technological products and systems.
There is a strong need for making progress in the fietdodal renewable energy policies
tangible. Global Renewable Energy Policies and Measureb&¥aas in this respect a step
forward. The Global Renewable Energy Review Arrangemeptamsed could be an even
more valuable instrument.
The role of the marketis crucial for successful implementation of RET in EDCs
Mobilization of private investment is important — and thar@an important the role of
governments is to remove the obstacles for private investment.

EU Policies and strategies
The scope of this study is a complex mixture of differetdrrelated EU policy areas, such as:
Energy Policy, Development Policy, Environment Policy and &ebePolicy. Some of the main
developments in EU policy and strategies in this area are:
Sustainable DevelopmentThe EU recognises that the most effective way to promote
adaptation to and mitigation of climate change is tarsteeam’ these objectives into
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strategies for poverty reduction and/or sustainable developr@ombating climate change is

integral to the EU’'s commitment to help developing countmnest the Millennium

Development Goals.

Strategic Energy Technology PlanThe SET-Plan calls for reinforcement of international

cooperation and for implementing a coherent and diffextatiopen innovation strategy in

relation to developed, developing and emerging economies. Ofiichisther engaging and
cooperating with EDCs include:

- Networking energy technology centres; Cooperation with deedlopuntries will involve
public interest research and long-term exploratory research

- Setting up large-scale demonstration projects on technologleshe highest potential in
the local context;

- Increasing the use of innovative financing mechanisms, sutiteaslobal Energy
Efficiency and Renewable Energy Fund;

- Reinforcing the use of the Kyoto Protocol mechanismahtpthe Clean Development
Mechanism for investments in emissions reduction prajécthe post-2012 international
agreement on further CO2 reductions is reached.

Emission Trading System;ETS and CDM are helping developing countries to move towards

sustainability through the promotion of projects that redmeenhouse gas emissions. CDM

projects contribute to transfer of clean energy technolo&pDiGs.

Research Framework ProgrammesToday, Europe has strong technological leading

positions in many RET-domains such as solar technologied, evergy, geothermal, biofuels

and small hydro technologies. Successive EU Research Frakiemgrammes have helped
to provide this foundation.

S&T cooperation; The EU RTD programmes are open to cooperation widareh

institutions in EDCs. However the actual participation byCiSIn these programmes is

currently at a very low level.

PART 2: EU Programmes

There are a number of different EU Programmeseélad RTD&D, RE technologies and

EDCs

- Intelligent Energy Europe (IEE) - Access to IEE-2 for EDCs is urgently needed\aiticbe
mutually beneficial for EDCs and EU. In a global energykat — international partnerships
are key for the build-up of strong strategic research anllatnpositions. Organisations from
EDCs can open local markets and can act as technologgipartsupplier (e.g. solid biomass,
biofuel).
COOPENER projects involved a well-balanced participatory approactst mibthem
featuring in addition a south-south transfer of expegefrom experience it became
clear participation of local state or public bodies (ergergy agencies) is needed to
create buy-in and local ownership of concepts and pesctic
EuropeAid - Since the transfer of ‘energy’ from DG TREN to &peAid and EC
decision not to continue COOPENER as part of IEE-2rdleeof energy has changed.
Priority will primarily be given to the important rotd energy in poverty alleviation.
ENRTP, executed by AIDCO, is the successor of COOPENERENRTP has earmarked an
amount of €804 million for the seven years between 2007 and PRds8, through the ENRTP,
the EU will have a large amount of dedicated resourcedREJ in EDCs. A clear disadvantage
is the relative distance between AIDCO-F3 and the IEEsgrBmme. Building strong linkage
between both programmes on the subject of RET is needezssetial for good imbedding of
ENRTP in the EU energy S&T framework.
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PRO€INVEST is an EU-ACP programme that provides technical arahiml support to
organisations representing the ACP private sector inthiegion of sustainable investment
promotion.

Framework Programmes- The EU Research Framework Programmes can beasdée
cornerstones of technology development at a European Shal&eventh Framework
Programme (FP7) supports RTD on technical, socio-economipdiog research both on
individual technologies and on a system change towards a 'tbanc@conomy. FP7 is open
to any entity including those located in EDCs. Therefocontributes to knowledge exchange
and potentially stimulates the use of RE in EDCs intliyec

PART 3: EU-EDC Partnerships

Bilateral agreements are successful as they can amatal mass, mobilise political forces and

build local support structures, such as the set-up of thehmgtprogrammes by the EDC

governments. Bilateral agreements can also play an impoolarin RTD&D cooperation. They
create leverage and stimulate universities, researgtutitsis and industry in to participate in the

EU Framework Programme. This way they have acceskoiwing them to benefit from the results

of co-operation with European institutions and industry.

- EU Energy Initiative (EUEI) for Poverty Eradication and Sustainable Developmes
launched at the 2002 World Summit on Sustainable Developgi¥S$D) in Johannesburg.
EUEI is an umbrella organisation that aims to ensureptbgple in developing countries obtain
access to modern and affordable energy services asyisi@fpr achieving the Millennium
Development Goals.

ACP-EC Energy Facility - The Energy Facility is a co-funding instrument throughall ‘for
proposal” system and is demand driven. Projects thaptake in ACP countries (Sub-Sahara
Africa, Caribbean and Pacific) that are energy-relateblcauld contribute to poverty
alleviation are eligible.

The EU-China Partnership on Climate Changeprovides a high-level political
framework that will further strengthen cooperation andcisiets out concrete new
actions in the field of climate change.

EU-China S&T cooperation has largely taken place through the Framework
Programmes (FP). In FP5 and FP6 Chinese entities weeslgleligible for particular
calls. FP7 in principle is open to any entity, whetheatled in the EU or third
countries including China.

EU-India S&T cooperation - An extended and dedicated institutional bilateral frannkevgoin

place with regard to cooperation in the fields of reri#ev@nergy, clean development and climate

change considering tlg&UJ-India Initiative on clean development and climate chage and the

EU-India Energy panel.
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C Annex: Management summary WP2 report

Implementing renewable energy technologies in a sustainabkoaitdeconomically acceptable
way in emerging and developing countries (EDCs) takeg mifborts than in industrialised
countries. Already a lot of experience has been gaintbdsuch projects but the lessons learned
are not very well disseminated.

In this report 74 case studies (we have called thenm &w®bworst practices’) have been gathered
and analysed. Focus of the analysis was on the quéestioich lessons can be learned for the
implementation of renewables in EDCs, with an emphaisiResearch, Technological
Development and Demonstration (RTD&D) aspects”. Withangcope of RTD&D also socio-
economic and financial issues have been looked at.

The countries for which best and worst practices wtrdied are: China, India, Indonesia, the
Philippines and Thailand for Asia; Brazil, Bolivia, Pefugentina and Colombia for Latin
America; and South Africa, Ghana, Cameroon, UgandadNaget for Africa. In total, 74 best and
worst practices were collected of which 43% were frasiaA23% from Latin America, of which
two regional; and 35% from Africa.
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Figure 12 Division of best and worst practices by country

Most best and worst practices (63) are related tdrelig production, some on heat or hot water
(13) and a few on transport fuels (5) or mechanical po®jer (

The renewable energy technologies (RETS) covered in thestuaes represent all mainstream
(such as wind and solar), but also include RETSs that ae earlier development stage (for
example tidal energy). The technologies that are addresstdmtbe best and worst practices are
as follows: photo voltaic (addressed in 47% of the caseesfydiiomass / gas (39%); wind (32%);
hydro (26%); and solar thermal (23%) — note: in most cases than one technology is addressed
in a project. The majority of the technologies are non-gpithected (57), followed by local grid
(32) and grid connected (27).

In the opinion of the project team the collection of desdrlixest and worst practices is a fair

representation of the type of renewable energy projectateaarried out in emerging and
developing countries.
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Although the division between RTD and demonstration projesisot always be made accurately
(as quite a number of projects include elements of batténibe concluded that most projects

included in the study are focusing on demonstration ratheroth&T D (Figure 13).

Figure 13 Division between RTD and demonstration projects per cahtine

The barriers encountered in the case studies differgmginent (Figure 14). A few items that stand

out are mentioned below:

Adverse market conditions (demand, prices, competition) wenadseprevalent barrier

in all best and worst practices;

Technical barriers appear to be the least prominent baradirthree continents.

#
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Figure 14 Barriers identified in the case studies - by continent

Generally speaking, demonstration projects are more comnaygltéd to overcoming the first
four barriers mentioned in the graph (market accessibifigrket conditions, cultural aspects and
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education aspects), whereas RTD projects are mostigssidg technical aspects. It can therefore
be noted that the type of project (RTD or demonstratygigally chosen is generally in line with
the types of barriers that are prevailing in the resgecbntinent (i.e. the vast majority of projects
from Africa that are included in the study are demonstratrojects — the barriers encountered in
these projects are typically non-technical). In Asia laaith America, a larger share of the projects
studied has an RTD-focus and focuses on technical sarAthough it should be noted that only a
limited number of case studies could be carried otliarframework of the study, according to the
project team these general findings of the best and wastices is reflecting an actual difference
between the three continents that is related to the iyad@ithe (internal) markets for RETs. Once
markets have been developed up to a certain level (i.ee¢heology has been demonstrated to
function in principle), technological aspects become mopeitant as these to a large extent
determine the longer term durability and viability of a project

A main conclusion from the analysis of the described destworst practices is that one of the
main factors for the success of a renewable energy mgolation process is the alignment with
the local context. Projects need to be well adaptedctd heeds, and need to be well adapted to
local possibilities — e.g. in terms of financial pbdgies of the end users and in terms of their
capacity to (organise) the maintenance of the respexystems.

The following table provides an overview summary of the maindyarper region as they have
been identified in the case studies.

Barrier type Africa Asia Latin America
Market and Market information Information Barrier: lack of
information barrier: policy measure - adequate data in terms of
market information assessment of solar / wind
feedback loop is not in resources, sites and
place. equipment performance.
Poor overall data / Lack of information on
information availability. previous experiences.
Cultural / Socio-economic barrier: Socio-economic / cultural
socio- lack of local ‘ownership’ barrier: active participation
economic causes low involvement requires consideration of the
of local actors which is a cultural identity.
significant risk for the Socio-economic issues not a
success of a project. focus of international donors.
Capacity / Capacity barrier: managerial
education and technical skills limited

resulting in inadequate
business planning.

Inadequate technical skills and
local competence for
installation and maintenance.

Technology Technology barrier: Technology barrier: lack of
adaptation of RETS to domestic manufacturing
the local needs. capability and weak service

industry.

Lack of standard design and
installation guidelines.

Financial Financing instruments: major
barrier focus of projects, renewable
energies are either not
competitive, or not affordable
for users.

Research in most Latin
American countries notoriously
under-funded.
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D Annex: Management summary WP3 report

The RTD4EDC project is focused on the implementation ofwahke energy technologies in
Emerging and Developing Countries (EDCs). The projeetésuted by a consortium of four
partners based in Europe (Belgium/The Netherlands), aBherging 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 identification oéetifze RTD&D policies:

1. Desk Research Updating of EU RE industry export potential in EDCs; REECIPES project
(http://www.energyrecipes.oygncluded an analysis of market size and market trmdRE in
all developing countries and providing detailed informatioma @election 15 countries. The
RECIPES results are updated with data from recent msikéies on EU RE exports.

2. Survey amongst EU Industry representativiesurvey has been conducted amongst EU
Industry representatives, in which 53 respondents participBlbedsurvey included a
validation of the qualitative EU RE market potentiallie EDCs but also contained questions
on perceived market barriers and opportunities and on thefr(f#J 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 deptériiew. Interviews elaborate barriers
and policy shortcomings for individual market-technology-equigroembinations. Other
guestions focus on the way policy can provide practicalisakito realise the EU RE market
potential. In Annex C a list with all the interviewed gans 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 possiblecéffe and practical solutions to realise
this potential through RTD&D and/or alternative polingtruments were planned, however
both subjects are integrated in this report.

EU renewable energy export potential1]

RECIPES: “Tripling the volume of renewable energy in emergimdjdeveloping countries in 2020|is
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 thgimam scenario is realised: “Tripling
the volume of renewable energy in emerging and developing eesiimr2020".

- China and India are developing RE capacity faster thaecexg, specifically for Wind
Energy, Solar Thermal and Photovoltaic. Other Asian, Afriand Latin American EDCs
are not implementing RE as fast as expected. But tkes#vable energy markets still
have a significant potential for European Industry.
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In general EU RE Industry representatives perceive EDCas (highly) attractive markets.

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

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

Barriers and success factors

- In Africa the highest barriers are perceived by EU RE Imgugillowed by Latin American
countries and Asian and Pacific countries, althougtethee some differences for different RE
technologies.

- The main success factors perceived by EU RE Industy mmaakets 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 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 fétEEldustry.

Suggestions for future programmes and initiatives

- Co-operation EU RE Industry with local private sectml RTD 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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Annex: RTD4EDC Validation activities

During project execution the following specific (besidesitberviews and regular contacts we had
with policy makers, EU RE industry representatives aseéarchers) validation activities has been
undertaken:

Advisory Board

Presentation of draft results at WREC, Glasgow, 2320083

Validation workshop 29 September 2008

Advisory Board

The Advisory Board has been established at the sténegdroject (in Annex F a list with all
members is included). Role of the Advisory Board was: $teer the project by giving
recommendations, both on the chosen approach and on essicas occurring during the study”.
The Advisory Board was consulted three times duringtbgect:
On June 20 2007, we have set-up an e-mail consultation witkdthgory Board. Four of the
members have responded and have provided valuable input foretigodis to take in the
project. Their comments have been taken into accouheifurther set-up and execution of the
project.
On 7 March 2008 we have organised an Advisory Board meéiagvas attended by all
project partners and by three advisory board membergifkohr, Mr. Farinelli and Mr.
Schneider. The meeting has resulted in valuable inpubh&oanalysis of the information that
was gathered in the study. Furthermore, a discussiomeld®n possible recommendations to
be made on basis of the preliminary results of the project.
The draft final reports (overall report and repaft¥VP 1, 2 and 3) were sent to the Advisory
Board for comments on 25 September 2008.

Presentation of draft results at WREC, Glasgow, 23 July 2008

Fourthly the draft results of the RTD4EDC project whers@nged at the Tenth World Renewable
Energy Congress and Exhibition, 22-23 July 2008 in Glasgow, Scotliteéd Kingdom. Project
team member Siem Haffmans presented the draft regulie European Workshop: "Success
factors for International Cooperation on Researchhii@ogical Development and Demonstration
in the Area of Renewable Energy".

Validation workshop 29 September 2008

A validation workshop was organised by the project teari9 September 2008 in Brussels. At
this meeting, with 12 persons representing the EC and ElodRitry, the draft results where
presented and the recommendations discussed. The reghitss\aflidation workshop have been
incorporated in this final report.

The project validation workshop was organised on 29 Septer20@8 at the Fondation
Universitaire in Brussels. The workshop was attended by fisbp® including representatives of
the EC (DG Research, DG Environment, DG Relex, DG Enserpand DG Tren), renewable
energy industry (ARE, EREF) and a development cooperatiomcgad&TZ). Presentations and
discussions were held on the main conclusions of the studsedlomal analyses and the tentative
recommendations of the study. The project team has incorgdreeesults of the discussions in
the final version of the final project reports (overall mp@/P1, 2 and 3 report), that are enclosed
with this activity report.
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Annex: Actors involved in the project

This annex presents all actors involved during the projecs.imholves:

Project partners;
Advisory Board;

Persons interviewed;

Persons involved in the survey;
Persons involved in the validation workshop, 29 September 2008

Project partners

Emiel Hanekamp

Partners for innovation BV

Netherlands

Peter Karsch

Partners for innovation BV

Netherlands

Siem Haffmans

Partners for innovation BV

Netherlands

Cees van Halen

Partners for innovation BV

Netherlands

Peter Vissers

Partners for innovation BV

Belgium

Carolien van Merksteijn

Partners for innovation BV

Netherlands

Frens Daamen

Partners for innovation BV

Netherlands

Wolfgang Lutz Esenerg Netherlands
Victorio Oxilia Esenerg Paraguay
Dwipen Boruah IT Power India Ltd India

Hari Natarjan IT Power India Ltd India

Rituraj Borah IT Power India Ltd India
Markku Toryalai Hart IT Power India Ltd India

M. Prasath IT Power India Ltd India

Jason Schéffler

Nano Energy Ltd

South-Africa

Advisory board

Senior executive, Energy Policy and Energy Systems

dell'Energia

Prof. Eberhard Jochem Department, Fraunhofer Institute Systems and Innovation Germany
Research

Mrs. Mechtild Rothe Vice-President of the European Parliament / EUFORES Belgium

Mr. Michel Raquet European Parliament, Greens / EFA adviser on energy Belgium

Dr. Rolf Linkohr director of the Centre for European Energy Strategy Germany

Mr. Ugo Farinell Secretary General, Associazione Italiana Economisti Italy

Mr Hans Schneider

Senior advisor Builddesk

Netherlands

Interviews carried in work package 1

Hugo Altomonte

United Nations

Oliver Page

UNDP/GEF Regional Coordination Unit, Latin America and the Caribbean

Sergio von Horoch

Consejo Nacional de Ciencia y Tecnologia (CONACYT)

Bernhard Zymla

Deutsche Gesellschaft fir Technische Zusammenarbeit (GTZ) GmbH

Ray Holland

GTZ, EUEI PDF Manager

Ifigo Sabater

DG TREN, Unit B2 - TEN Policy, Technology Dev. & Diss. of results

William Gillett

DG Energy and Transport
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lan Clark

(ETAP)

Gilles Lequeux

DG Research

Jean-Marie Bemtgen

DG Energy and Transport

Sheppard Lynn

DG Environment

Gert-Jan Koopman

DG Enterprise and Industry

Samantha Iz

IEA

J. Gururaja

Renewable Energy Advocacy Forum

Debasish Majumdar

Indian Renewable Energy Development Agency Ltd.

Binu Parthan

REEEP

Carmen Armstrong

REEEP Southern Africa, AGAMA Energy (Pty) Ltd

Dieter Holm

ISES Africa

Interviews carried in work package 3

Paula Llamas ARE - Alliance for Rural Electrification Belgium
Philippe Dumas EGEC - European Geothermal Energy Council Belgium
Lauha Fried ESHA — European Small Hydropower Association Belgium
Uwe Trenkner ESTIF — European Solar Thermal Industry Federation Belgium
Mariangeles Perez Latorre ESTELA — European Solar Thermal Electricity Association Belgium
Pierre Ungemach GPC IP /| EGEC - Geothermal France
Nicolas Fichaux EWEA — European wind Energy Association Belgium
Robert Vierhout EBio — European Bioethanol Fuel Associations Belgium
Dorte Fouquet EREF — European Renewable Energies Federation Belgium
Eleni Despotou EPIA — European Photovoltaic Industry Association Belgium
Jan Erik Nielsen PlanEnergi — Solar Thermal consultancy Denmark
Steve Sawyer GWEC - Global Wind Energy Council Belgium

John Neeft

SenterNovem — Biofuels programme manager

Netherlands

Jean-Marc Jossart * AEBIOM — European Biomass Association France
Hubert Zimmer * Renewables for Development Germany
Michael Geyer * Abengoa Solar SA Spain
Paulo Mendonca * IT Power UK
Alla Weinstein * EU-OEA Ocean Energy Association Belgium
Carlos Velasques * CELAPEH Colombia
Gilles Lequeux * EU DG Research Belgium

*) Interview at WREC 2008 in Glasgow

Persons involved in the survey
Alexander Zachariou Energy Solutions Bulgaria
Paul van Aalst E+Co Netherlands
Katharina Krell EUREC Agency EEIG Belgium
Stefan Dietrich Q-Cells AG Germany
Bernard Weber MAXWATT SAS France
Antoénio Sa da Costa APREN - Portuguese Renewable Energy Association Portugal
Arthur de Vries Celstar BV Netherlands
Rainer Hinrichs-Rahlwes BEE - German Renewable Energy Federation Germany
Geiss EUFORES Belgium
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Philippe Dumas EGEC Belgium
Yves Schenkel CRA-W Belgium
Alexander Zachariou Solar Cells Hellas Greece
NIJS Johan PHOTOVOLTECH Belgium
Dr Doerte Fouquet EREF asbl / Kuhbier sprl Belgium
Christine Lins EREC Belgium
M. Boogert Scheuten Solar Netherlands
DUVAL Jacques Saft power systems France
PESNEL Pierre VERGNET France
GRASSI Giuliano EUBIA Belgium
Stephane Senechal EUBIA Belgium
I. Samak Engcotec gmbh Germany
Albert K. Plessing Isovolta AG Austria
Gerhard Kleiss SolarWorld AG Germany
Michael Payne Shell WindEnergy NL
David Erhart First Solar, Inc. United States
Conall Bolger Airtricity Ireland
Mike Meinhardt SMA Technologie AG Germany
Peter Brun Vestas Wind Systems Denmark
Edita Vagonyte European Biomass Association Belgium
Ernesto Macias Isofoton Spain
Jeremy Stokes Suntech China
Jaap-Jan Ferweda WindVision Belgium
Count Jacques de Lalaing Solar Power Group Germany
Marco Poliafico greenfueldu England

Frank Suhadolnik Bowcliffe Partners United Kingdom
Jose Ospina Organic Power Ltd Ireland
Stefan Dietrich Q-Cells AG Germany
Joseph Deignan Optienergy Bulgaria
Juquois ADEME France
Marc de Boer BioFuel Projects International B.V. Netherlands
Alfred Hardne sunrj.com Sweden
Adam Kupczyk Agricultural Univer. of Warsaw Poland
Sauro Pasini Enel Italy

Simon Sharp Sunwoven Portugal
Reinhard Caliebe MARC Power GmbH Germany
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John Mustarde Solarcentury UK
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Gerhard Stryi-Hipp German Solar Industry Association Germany
Jesus Alonso Isofoton Spain
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Fronius International
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