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Executive Summary

Accelerating the transition to clean energy technologies is critical for addressing international
climate stabilization goals and creating a foundation for sustained economic growth. Since the
Copenhagen Accord has not led to a global target for greenhouse gas emissions and, as such,
gives little guidance to the private sector to deploy clean energy technology, bottom-up, national,
and technology-specific policies are gaining importance. Relying on such mechanisms rather
than on a global carbon market calls for insights into their effectiveness, applicability, and
expected impacts. This study discusses policies directed toward three areas relevant to the
development of clean energy technology: the creation of enabling environments, furthering
research and development, and the provision of financing.

Table ES-1. Selected International Clean Energy Technology Cooperation Options Evaluated in this

Paper

Research and Development

Enabling Environments

Financing

R&D networks and road mapping

National policies

Investment matchmaking and
advisory services

Multilateral R&D collaboration

International cooperation on
sectoral deployment programs

Coordination of existing funds

Technology demonstration

Intellectual property rights

Investment risk mitigation

partnerships

Programs to advance clean energy technology are likely to be most effective if they focus on

well defined and broadly endorsed national priorities, strengthen developing country capacity
and enabling environments, have sufficient scale, run over multiple years, engage public and

private entities, promote broad knowledge sharing, and are coordinated and harmonized with
international support.

For R&D programs, networks could allow for knowledge sharing between researchers, engaging
developing country research institutions, and engage practitioners who can increase technology
deployment. Work in R&D programs can be guided by roadmaps that provide direction, advisory
groups that monitor progress and provide independent feedback, and implementing agencies that
have a long-term commitment towards implementation.

Increased R&D capabilities are needed in developing and least-developed countries alike.
Without the strengthening of such capabilities, the establishment of partnerships, joint-
investments, and R&D collaborations will remain challenging. Part of a long-term strategy for
clean energy technology should therefore be to implement structural programs for capacity
building in all phases of the technology innovation chain. Such enabling efforts may need to be
sector- or technology-specific, supported by strong national policies and explicitly aimed at
improving the investment climate for a technology in a country.

To enable financing of clean energy technology, finance and technology programs need to be
aligned—as the type of financing depends on the technology. Experience with finance
instruments should inform replication. Experimentation with risk-based models for public
finance mechanisms may prove more cost effective along the innovation chain.




In the post-Copenhagen environment, countries and international organizations may be best
served by applying pragmatic approaches that enhance long-term commitment to collaboration
through existing bilateral and multilateral partnerships and demonstrate a commitment to rapid
scaling up of technology cooperation and financing.
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1 Introduction

Accelerating the transition to clean energy technologies can play a critical role in addressing
international climate stabilization goals and creating a foundation for sustained economic
growth. According to estimates made by the International Energy Agency, stabilizing
greenhouse gas concentrations would require global clean energy investments totaling over $10
trillion' between 2010 and 2030, with most of this investment coming from the private sector.
International clean energy cooperation can help to facilitate the transition to a low emissions
energy future while simultaneously meeting rapidly growing energy demand in developing
countries, where demand is projected to double by 2030 (OECD/IEA 2009).

Although an array of programs exists to foster international cooperation, these programs are not
yet operating at the scale and scope, or in the coordinated manner necessary, for a rapid global
clean energy transformation. This paper reviews current mechanisms and international
frameworks for global cooperation on clean energy technologies, both within and outside of the
United Nations Framework Convention on Climate Change (UNFCCC), and provides selected
concrete options for scaling up global clean energy technology cooperation. The options are
organized into three categories: 1) research and development (R&D), 2) enabling environments,
and 3) financing (see Table 1).

Table 1. Selected International Clean Energy Technology Cooperation Options Evaluated in this Paper

Research and Development Enabling Environments Financing
R&D networks and road mapping | National policies Investment matchmaking and
advisory services
Multilateral R&D collaboration International cooperation on Coordination of existing funds
sectoral deployment programs
Technology demonstration Intellectual property rights Investment risk mitigation
partnerships

Development of a comprehensive and effective global clean technology cooperation framework
will require years of experimentation with and evaluation of new instruments and institutional
arrangements before it is clear what works, on which scale, and in which region or country. In
presenting concrete examples, this paper aims to take the first step in that process by highlighting
successful models and innovative approaches that can inform efforts to ramp up clean energy
technology cooperation. This is not an exhaustive treatment of options since only a couple of
noteworthy examples are presented in each area.

The post-2012 climate change framework established at the COP-15 meeting in Copenhagen
leaves unresolved the question of how countries will collaborate in advancing development and
deployment of climate change mitigation and adaptation technologies. The agreement to launch
a technology mechanism and the commitment to “fast-track” financing in the Copenhagen
Accord are a first start, but there is much left to be specified. International organizations may be
best served through the application of pragmatic approaches that build on proven models and
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existing initiatives and partnerships and through tailoring activities to meet unique circumstances
and needs. This paper presents examples and approaches that can inform the design of such
flexible and practical technology initiatives.

Chapter 2 reviews and compares current climate change technology cooperation programs.
Chapters 3-5 present examples and optional frameworks for R&D, enabling environment, and
financing cooperation. The final chapter presents conclusions on potential implementation
frameworks for technology cooperation under the UNFCCC, drawing on the review of current
programs and analysis of potential frameworks for R&D, enabling environment, and financing
cooperation.



2 Current Implementation Frameworks for Clean Energy
Technology Cooperation under the UNFCCC

A wide diversity of multilateral and bilateral programs encourages cooperation between
developed and developing countries in the realm of clean energy technology development,
deployment, and diffusion in support of the UNFCCC. This section reviews these programs,
highlighting their implementation attributes.

2.1 Current UNFCCC Technology Cooperation Framework

The existing framework for technology cooperation under the UNFCCC (UNFCCC 2008b
adopted by UNFCCC 2002) contains five elements: 1) technology needs assessments by
developing countries; 2) technology information dissemination; 3) capacity building for
developing countries; 4) enabling environment programs to improve conditions in countries for
adoption and investment in climate technologies; and 5) mechanisms for technology transfer.
With support through the Global Environment Facility (GEF), the United Nations Environment
Program and United Nations Development Program are supporting the preparation of technology
needs assessments while the UNFCCC Secretariat has established TT:CLEAR as a
comprehensive clearinghouse for information on climate change technologies, needs
assessments, and other related topics. Programs to address capacity building and improve
enabling environments are implemented through a variety of multilateral and bilateral donors and
organizations.

During the Bali Conference of the Parties (COP), a decision (UNFCCC 2008b) was adopted that
calls for mechanisms and means for strengthening cooperation on technology R&D, deployment,
diffusion, and transfer. The UNFCCC has established an Expert Group on Technology Transfer
(EGTT) with 19 members and additional resource representatives to facilitate technology
transfer implementation under the UNFCCC. The EGTT recently released a strategy paper that
presents long-term options for scaling up technology cooperation to implement this decision.

The EGTT strategy paper (EGTT 2009) presents a four-pronged approach for scaling up
technology cooperation through: 1) research, development, and demonstration (RD&D)
cooperation; 2) enhanced enabling environments; 3) financing facilitation and support; and 4)
sectoral planning and cooperation. The paper reviews a broad array of potential options that
could be conducted in each of these four areas to achieve three objectives relating to climate
change mitigation and adaptation technologies:

e Accelerate innovation across the world.
e Scale-up deployment, especially in developing countries.
e Speed-up diffusion, especially in developing countries.

The EGTT strategy paper also presents an array of functional and administrative implementation
frameworks. The functional approaches include those centered on national plans and programs,
sectoral initiatives (global, regional, and national), the four program elements, and specific
crosscutting initiatives. These functional approaches can be combined with centralized,
decentralized, and hybrid administrative options. A centralized approach is one in which all
programs are conducted under one structure, whereas a decentralized approach would distribute



implementation among many organizations and varying approaches, and a hybrid approach
matches the structure to the type of implementation that will work best for the particular
program.

2.2 Summary of Selected International Clean Energy Technology Cooperation
Programs
A large number of organizations are implementing clean energy technology cooperation
programs among countries to accelerate technology innovation and deployment and reduce
global greenhouse gas emissions. This includes numerous bilateral programs along with such
multilateral initiatives and agencies as the Asia Pacific Partnership on Clean Development and
Climate, the Major Economies Forum, the Global Environment Facility and Multilateral
Development Agencies, the Clean Development Mechanism, the Climate Technology Initiative,
the International Energy Agency, the International Partnership for Energy Efficiency
Cooperation, and the newly created International Renewable Energy Agency. This section of the
paper briefly reviews the various frameworks for accelerated clean energy technology
cooperation that each of these groups is putting forward. This is not an exhaustive treatment of
this topic, as there are many other programs and organizations supporting international clean
energy initiatives that will reduce global greenhouse gas emissions.

2.2.1 Asia Pacific Partnership on Clean Development and Climate

Through the Asia Pacific Partnership on Clean Development and Climate (APP;
http://www.asiapacificpartnership.org/english/default.aspx), government, private sector, and
technical institute representatives from Australia, Canada, China, India, Japan, South Korea, and
the United States are working together to promote cooperation on clean energy and other climate
mitigation technologies. The APP is supporting a portfolio of projects under eight sectoral task
forces—aluminum, buildings and appliances, cement, cleaner fossil energy, coal mining, power
generation and transmission, renewable energy and distributed generation, and steel. The APP
projects cover a broad portfolio of activities with emphasis on technology demonstration and
deployment through public-private partnerships.

2.2.2 Major Economies Forum

The Major Economies Forum (MEF), comprised of the 17 countries with the largest economies,
has developed a portfolio of 10 Technology Action Plans (TAPs) to advance global cooperation
on clean energy technologies. These plans cover advanced vehicles, bio-energy, buildings
energy efficiency, carbon capture and storage, high efficiency and low emissions coal, industrial
energy efficiency, marine energy, smart grids, solar energy, and wind energy. These action plans
identify a portfolio of measures in three main areas: 1) advancing innovation; 2) facilitating
information sharing; and 3) accelerating deployment. The MEF action plans identify both
measures that individual countries can take and opportunities for collaborative action across
countries.

2.2.3 Global Environment Facility and Multilateral Development Agencies

The Global Environment Facility (GEF) was established in 1991 and is a primary
implementation mechanism for financial support on climate change, ozone, and biodiversity
issues to developing countries. The GEF provides grants and technical assistance to developing
countries for climate change programs, including clean energy projects. These GEF projects are
designed to play a catalytic role in overcoming market barriers to the uptake of energy



efficiency, renewable energy, sustainable transportation, and other low emitting technologies.
Through 2010, the GEF has provided around $2.5 billion in support of diffusion of climate
mitigation and adaptation technologies in over 50 developing countries, with most of these
resources supporting clean energy projects. A recent analysis by the Ecologic Institute
(Gerstetter and Marcellino 2009) indicates that GEF support, while substantial, represents less
than 2% of total multilateral and bilateral clean energy support to developing countries. GEF
projects are implemented by the World Bank and other multilateral development banks and by
United Nations agencies. These development banks and UN organizations also have their own
portfolios of clean energy technology cooperation programs, which are too numerous to describe
here.

2.2.4 Clean Development Mechanism

The Clean Development Mechanism (CDM) allows countries with Kyoto Protocol GHG targets
to achieve emission reductions through projects in developing countries. Total investments
associated with the CDM are estimated at some US$10 billion annually (UNFCCC 2008c).
Nearly 60% of the over 1,200 registered CDM projects as of the end of 2008 were in the energy
sector (UNFCCC 2008a). An analysis by Stephen Seres and Eric Haites (2008) indicates that
over a third of the registered and proposed CDM projects claim technology transfer benefits,
including both knowledge and equipment transfer from sponsor to host countries.

2.2.5 The Climate Technology Initiative

The Climate Technology Initiative (CTI; www.climatetech.net) is a multilateral partnership that
supports international cooperation to advance adoption and diffusion of climate friendly
technologies. CTI was established in 1995 and has supported an array of programs to advance
use of clean energy and other climate mitigation and adaptation technologies. Current initiatives
include the Private Financing Advisory Network (PFAN) to assist clean energy companies in
developing countries in attracting financing through matchmaking and advisory services,
symposium and training programs on climate technologies, technical assistance for technology
needs assessments, and various information dissemination activities.

2.2.6 International Energy Agency

The International Energy Agency (IEA) includes 24 member countries from the developed world
working together to advance energy security, economic growth, and environmental protection.
The IEA international clean energy technology collaboration activities involve three primary
activities: 1) developing global energy technology roadmaps and analysis on a technology-
specific basis that provide consensus on technology development, legal/regulatory, financial, and
public engagement/outreach needs; 2) expanding technology analysis work with key non-
member countries (including Brazil, China, India, Indonesia, Russia, and South Africa) to
expand cost-benefit modeling, scenario assessment, and technology roadmaps at the national
level; and 3) managing an existing network of 42 international energy technology cooperation
implementing agreements that involve shared RD&D and analysis activities. These networks
have recently been expanded to reach out to non-member countries via the NEET (Networks of
Expertise on Energy Technologies) initiative.

2.2.7 International Partnership for Energy Efficiency Cooperation
The G8 countries plus Brazil, China, India, Korea, Mexico, and the European Commission are
working together to accelerate the implementation of energy efficiency through the recently



established International Partnership for Energy Efficiency Cooperation (IPEEC;
http://ipeecshare.org). IPEEC has developed an initial portfolio of cooperative projects to share
best practices, build capacity, and provide expert assistance in five areas: 1) energy efficiency
financing; 2) energy efficiency measurement and verification; 3) industrial efficiency energy
management; 4) energy efficiency policies through the World-wide Energy Efficiency Action
through Capacity Building and Training (WEACT) initiative; and 5) the Sustainable Buildings
Network. IPEEC encourages other countries and international institutions to join the partnership
and its specific programs. The IPEEC Secretariat, located at the IEA, coordinates initiatives
across countries and maintains an inventory of national and international energy efficiency
policies and programs.

2.2.8 International Renewable Energy Agency

As of October 2009, 138 countries are members of the new International Renewable Energy
Agency (IRENA; www.irena.org). IRENA’s mandate is to accelerate the global transition to
widespread and sustainable renewable energy use. IRENA seeks to improve access, especially
for developing countries, to renewable energy information and data, policy and program best
practices, financing mechanisms, and technology expertise. IRENA has developed a
collaborative work program that includes renewable energy knowledge management and
technology assessment and capacity building and outreach, especially for developing countries.
This work program is being launched in 2010.

2.2.9 Bilateral Programs

Many developed countries provide in-depth assistance to developing countries on a bilateral
basis to overcome technical, market, and capacity barriers to increased clean energy use. Taken
together, these bilateral programs are often the largest source of clean energy assistance and can
involve extensive technology cooperation linking technical institutes and the private sector
between the countries. There are also an increasing number of cases where developed and larger
developing countries are working together on clean energy research, development, and
demonstration cooperation. These bilateral programs are too numerous to describe here.

In addition to the above examples, there are many other multilateral and bilateral programs and
forums that are advancing global clean energy cooperation that are not discussed here.

2.3 Comparison of Implementation Attributes of Existing Programs

The various proposals that have been put forward for accelerating implementation of technology
transfer under the UNFCCC highlight several desired attributes (see example in Gerstetter and
Marcellino 2009). In addition, experiences from current and past technology transfer programs
also highlight key lessons on effective program structures and delivery (see for example Kline et
al. 2003). In reviewing the current proposals and experiences from current and past technology
transfer programs, the following desired implementation attributes can be identified:

e Focus on Well Defined and Broadly Endorsed National Priorities. Technology cooperation
will be most effective where it addresses national priorities defined in existing development
plans that have been subjected to a rigorous evaluation and that enjoy strong support from
public and private stakeholders.



o Strengthen Developing Country Capacity and Enabling Environments. International
technology cooperation efforts will only result in sustained impacts if they build capacity and
effective enabling environments in the host country.

o Apply a Comprehensive Approach and Sufficient Scale Over Multiple Years. Initiatives to
advance technology cooperation should address all aspects of the technology life cycle in a
country, including technology adaptation and commercialization (and innovation where
applicable), demonstration, deployment, and financing. Implementation should be conducted
at sufficient scale of resources and over multiple years to achieve substantial and lasting
global impacts.

e Build Long-Term Public and Private Partnerships. Collaboration has the greatest value
where it establishes long-term partnerships among developing and developed country
technical institutes, companies, governments, and civil society. It is essential to actively
engage the private sector to help accelerate private investment and business partnerships
between countries.

o Engage all Regions and Promote Knowledge Sharing across Countries. Technology
cooperation efforts should engage countries from all regions of the world and all levels of
development and take full advantage of opportunities for countries to learn from each other
through knowledge sharing at regional and global levels.

o Coordinate International Programs. The large array of bilateral and multilateral technology
cooperation programs can achieve maximum impact if they are effectively coordinated so
that resources can be leveraged and activities harmonized.

Table 2 identifies which of these features are emphasized by some of the largest clean energy
technology cooperation programs currently conducted in support of UNFCCC goals. While
recognizing that all programs may give some level of attention to most of these issues, programs
are only marked if they have made a feature a defining characteristic of their activities. It is
important to note that the comparison of these key attributes only provides qualitative
information on how often such features are addressed and is not a determination of program
effectiveness since many other factors can drive program impacts.



Table 2. Comparison of Primary Implementation Attributes of Selected Clean Energy Technology
Cooperation Programs
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A number of conclusions can be drawn from this comparison:

e The programs emphasize many different aspects of technology cooperation, allowing for
specialization.

e There is considerable overlap in goals and activities across these programs and a potential
need for initiatives to foster enhanced coordination and harmonization of related activities.
This can include efforts to coordinate development of tools and delivery of training and
technical assistance to improve efficiency of resource use and quality of support provided to
developing countries.

e Few programs have made significant investments in broad and effective knowledge sharing
among developing countries at regional and global levels.



Only a couple of programs adopt a comprehensive approach that covers R&D, enabling
environment (or deployment), and financing facilitation to address the full suite of barriers to
technology diffusion.

Only some of the programs entail strong partnerships with the private sector.

Many programs focus primarily on a subset of developing countries and do not have impacts
across regions and sizes of developing countries.

Only some of the programs are designed to be maintained over a long time period to allow
for sustained, long-term partnerships.

Just a couple of the programs currently operate at the large scale required for significant
global impacts in accelerating technology diffusion.



3 Clean Energy R&D Cooperation

3.1 Role of Global R&D Cooperation

Various studies (see for example the IEA Energy Technology Perspectives 2008 Blue Map
Scenario and a more recent R&D gap analysis conducted for the MEF) have estimated that up to
$70 billion per year is required in additional public and private investment in clean energy R&D
to advance innovation and achieve climate stabilization (IEA 2008). This compares to current
public clean energy R&D expenditures of around $5 billion per year. Such enhanced R&D
investment will have the greatest impact if conducted in a coordinated manner that harmonizes
activities toward common strategic goals. This paper elaborates on three options for global R&D
cooperation:

o R&D Networks and Roadmaps. Where R&D activities are conducted in a coordinated
fashion by sector and by technology at global, regional, and national levels and guided by
shared technology roadmaps.

o  Multilateral R&D Cooperation. Countries, along with the private sector and international
institutions, can conduct multilateral R&D collaboration through coordinated projects and in
some cases through joint R&D solicitations.

o Technology Demonstration Partnerships. Public and private agencies can also coordinate
support for demonstration of emerging technologies, including expanding such
demonstrations in developing countries.

There are other key approaches for facilitating R&D cooperation that deserve consideration,
including establishment of regional centers of innovation, research exchange and training
programs, joint work on technology standards and certification, and portals to share R&D data.
In this paper, these activities are presented as initiatives that would be pursued by the R&D
technology networks, but they can also be conducted on an independent basis.

3.2 Example Structure for R&D Networks and Road Mapping

A global transformation to low carbon energy technologies requires that all countries work in
concert in addressing common R&D challenges. One approach for building global R&D
capacity and for coordinated application of knowledge is to establish an interlinked set of global,
regional, and national R&D networks. Such networks could bring together leading technical
institutions, funding agencies, the private sector, and international organizations to accelerate
progress toward shared R&D goals while building R&D capacity and knowledge throughout the
world. These networks can be organized by technology, guided by shared roadmaps, and
reached by a broad audience through use of virtual communication.

Activities conducted by clean energy R&D networks could include:

e Strengthening regional and national centers of innovation in developing countries and linking
these centers with similar institutions in developed countries.

e Developing global and regional technology roadmaps articulating a shared technology vision
and plan for coordinated R&D programs to achieve this vision.

e Sharing information and providing training on R&D methods and simulation tools.
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e Creating common databases on technology performance and research results.
e Fostering collaboration on performance standards, certification, and testing.

e Facilitating researcher exchanges between countries and development of enhanced science
and engineering educational programs.

e (Coordinating joint research and demonstration projects (elaborated further later in this
section).

Table 3 provides an example design for such R&D networks and roadmaps.

Table 3. Potential Structure of R&D Networks & Roadmaps

Goals e To build technical capacity to support clean energy technology innovation,
adaptation, commercialization, and deployment in all countries and regions.

e To develop shared visions for R&D pathways and coordinate application of
knowledge and expertise across countries to address common goals.

Participants e Research funding agencies from countries with programs for the selected
technology.

e Research institutions (e.g., labs and universities) playing leading roles for that
technology, including regional centers of excellence.

¢ International technology organizations and networks.

e Private sector and foundation research sponsors.

Scope of o Establish inter-linked global, regional, and national networks with extensive use of
Activities virtual forums and communication technologies.

e Strengthen regional and national centers of excellence in developing countries.

e Develop global and regional technology roadmaps articulating a shared vision of
technology performance and deployment goals and barriers and plans for
coordinated RD&D programs to achieve goals.

e Share information and provide training on R&D methods and simulation tools.
¢ Create common databases on technology performance and research results.
e Collaborate on performance standards and testing protocols and training.

o Facilitate researcher exchanges between countries and sharing of best practices
with professional development and science and engineering educational programs.

e Coordinate multilateral R&D projects.

Selected e Consultative Group for International Agricultural Research (http://www.cgiar.org).
LT e Sustainable Buildings Network as launched by Heiligendamm Process and the G8.
Examples
e |EA technology roadmaps and implementing agreements
(http://www.iea.org/textbase/techno/index.asp ).
Resource e $1-2 million/year may be the minimum required by technology to establish linked
Levels virtual global networks and regional centers of excellence and conduct the above

activities.
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Benefits e Strengthened technical capacity will accelerate technology innovation and

deployment around the world.

e Coordinated R&D harness global knowledge and resources to advance progress
toward shared technology research and deployment goals.

Constraints & | ¢ Global reach—use of virtual forums and communication technologies.

Strategies

e Participation of least developed countries (LDCs)—establish regional centers of
excellence and encourage countries to identify national focal points to help build
in-country capacity.

e Implement global roadmaps at the national/sectoral levels; specific strategies are
needed to ensure implementation.

Various approaches can be pursued in strengthening and launching such R&D networks and joint
roadmapping activities. These networks can be guided by an advisory group of technology R&D
experts from developed and developing countries. Networks can be managed by existing
international clean energy partnerships and agencies, such as the energy partnerships established
by the MEF, the IEA, the IRENA, and the IPEEC. The GEF, MDBs, and UN agencies could
partner with these groups in implementing programs focused specifically on developing
countries (e.g., strengthening national and regional centers of excellence). Network participants
should include technical institutes and government and business representatives from around the
world. A possible implementation approach could include the following steps:

1.

Establish Advisory Group to Review Existing Technology Networks and Gaps. A review
could be conducted of existing and planned technology networks to identify gaps in
current activities, needs for additional networks that address clean energy technologies of
broad global relevance (e.g., sustainable buildings, solar technologies, efficient
appliances, biomass technologies, industrial efficiency, and efficient vehicles), and
includes participants from all regions. This review could also identify appropriate bodies
to manage networks for specific sectors looking to complement the work of existing
international organizations and groups. This could include a thoughtful assessment of the
strengths and weaknesses of existing organizations and networks and strategies to
overcome these limitations.

Identify Sectoral Agencies or Partnerships Responsible for Managing Networks. The
advisory group could offer recommendations or options for assigning responsibility for
management of networks to existing international energy agencies and partnerships.

Develop Global and Regional Plans for Strengthening Networks. The advisory group
could develop an action plan for enhancing the work of existing technology networks and
creating new networks where needed. This plan would define performance metrics and
identify funding sources and steps for securing needed funding. It would also include a
review and accountability process for networks to report on progress and adjust their
activities over time.

Expand Current Networks and Launch New Networks. This could include expanding the
scope of participants and coverage of existing networks and creating new networks where
required. Emphasis should be given to virtual networks to reduce the carbon impacts and
costs of travel.
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5. Strengthen National Regional Centers of Excellence. To enable effective participation by
developing countries, efforts could be undertaken to strengthen the capacity of regional
and national centers of excellence and innovation. It is important to realize that networks
should have meat on their bones—a network alone is not enough. R&D institutions in
developed countries often have sufficient capabilities to be part of an international
network. Networks and other international R&D cooperation initiatives will be most
effective where they provide assistance for such science and technology capacity building
programs in developing countries.

6. Develop Global and Regional Roadmaps. The networks could prepare roadmaps that
define common technology development, demonstration, and deployment goals and
coordinate activities at global and regional levels to achieve those goals.

7. Implement Joint Projects. Consistent with the roadmaps, the networks could coordinate
implementation of collaborative projects on specific R&D or analysis topics of common
interest. Such projects could focus on pre-competitive topics that do not involve sensitive
intellectual property. Joint work on technology standards, certification, and training
could also be conducted.

8. Facilitate Researcher Exchange and Education. The networks could coordinate exchange
of researchers and other technology experts, virtual and in-person training programs, and
efforts to help strengthen scientific and technical education programs in developing
countries.

9. Establish Portals to Exchange Information. The networks could create community web
portals and forums to disseminate information on R&D, analysis, and deployment
activities and results, methods and tools, training materials, and other resources.

3.3 Example Implementation Structure for Multilateral R&D Cooperation

R&D cooperation across countries can serve as a force multiplier, accelerating progress toward
shared clean energy research and development goals. In addition to the R&D capacity building
(e.g., strengthening centers of innovation and training) and information sharing activities
described earlier as potential elements of technology networks, countries can also work together
in implementing focused R&D projects. These R&D projects can be conducted on a bottom-up
basis where institutions identify alignment of interests and pursue joint projects or in more of a
top-down manner through joint solicitations and collaborative R&D programs managed and
driven by government’s partnerships. While this paper presents examples for multilateral
collaborative R&D projects, these same approaches can be applied bilaterally where there is a
growing portfolio of R&D partnerships. Technology networks or alliances can coordinate
implementation of collaborative R&D projects, ideally guided by shared roadmaps.
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Table 4. Potential Structure for Multilateral R&D Cooperation Projects

Goals e To harness funding across countries in advancing common R&D priorities.
o To foster research institution and private sector partnerships between countries.
e To enable broad dissemination of R&D methods and results.
Participants e All countries invited to participate in solicitations and multilateral projects.
e Private sector, international institution, and foundation engagement and funding.
e Research institutions from across the world.
Scope of ¢ Identify common interests and establish collaborative teams.
el e Determine the best form of collaboration (e.g., bottom-up multiparty projects or
joint solicitations).
o Establish collaborative R&D agreements for bottom-up multiparty projects.
e Pool resources across countries and issue a solicitation for the R&D topics of
common interest for joint solicitations.
¢ Form multi-country teams and submit proposals.
o Disseminate methods and results through Web sites, workshops, and other
forums.
Selected e European Commission and the Government of India joint solar research solicitation
Current (http://cordis.europa.eu/fp7/dc/index.cfm?fuseaction=UserSite.CooperationDetails
e U.S.-Israel solicitations on renewable energy and energy efficiency R&D
(http://www.birdf.com/Index.asp?CategorylD=118&ArticleID=321 and
http://www.bsf.org.il/BSFPublic/Default.aspx).
e European Energy Research Alliance (http://www.eera-set.eu) with sub-networks
organized by topic.
Resource e Joint solicitations on specific topics could be issued for as little as US$1 million.
Lol e Multilateral projects may be cost neutral when integrating existing R&D activities.
Benefits e Tapped resources across countries to achieve common R&D goals.

e Accelerated innovation and learning across the world.

Constraints &
Strategies

e Developing country participation—could have lower minimum funding levels or
explore sponsorship from international organizations for low income countries.

¢ |P management—can focus on non-competitive topics and, where needed, require

that team members establish agreements for IP ownership and protection.

e Transaction costs—establish efficient mechanisms for administering program, such

as use of non-government foundations or other similar organizations.
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Implementation of multilateral R&D projects can be driven by the networks and associated
roadmaps and managed by existing international energy agencies and partnerships as described
in the previous section. These networks could pursue the following steps:

1. Identify Research Topics of Common Interest. This identification of topics should flow
from the technology roadmaps prepared by the networks.

2. Establish Teams for Each Topic to Plan Collaborative Work. These teams could include
representatives from research institutions and government research agencies from
developing and developed countries as well as international organizations (and the
private sector where desired) interested in R&D in the specific topic. This should also
include a process for consulting with the private sector to identify opportunities to partner
on R&D projects.

3. Determine the Most Effective Mode of Cooperation for each Topic. Voluntary multiparty
projects, joint solicitations, or research outreach and exchange, for example.

4. Develop R&D Plans, Metrics, and Review Processes. For each topic, a multiyear R&D
plan would be established with clear performance metrics and review procedures.

5. Secure Support. The teams would work with the interested governments, international
organizations, and appropriate UNFCCC bodies to secure support for R&D projects. This
should include exploring opportunities for private sector co-funding.

6. Coordinate Implementation. The teams would be responsible for guiding implementation
of the R&D project.

7. Conduct Annual Review and Refine Plans. The teams could conduct annual peer
reviews of results of R&D and reveal plans for the next year to reflect outcomes and
lessons.

3.4 Example Structure for Technology Demonstration Collaboration

Similar to joint R&D solicitations, countries, international institutions, and the private sector can
also team in supporting demonstrations of emerging technologies to advance technology
learning, reduce costs, and build global market acceptance. This can occur through two
complementary mechanisms: 1) emerging technology demonstration partnerships to coordinate
demonstrations across sponsoring countries and share results, tools, and lessons across all
countries, and 2) expanding support for demonstrations in developing countries to foster
technology adaptation, acceptance, and capacity building. Collaboration on demonstration of
emerging technologies can harness collective resources in accelerating development and cost
reductions of technologies that are not fully commercial and should engage both developed and
developing countries. In addition, expanded support for demonstration of more technologies in
developing countries will help build market awareness and acceptance and technical capacity and
can inform adaptation of technologies to developing country markets.
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Table 5. Potential Structure of Technology Demonstration Collaboration

Goals

To coordinate use of resources and knowledge across countries in reducing costs
and improving performance of emerging technologies around the world.

To build broad awareness and acceptance of emerging technologies and technical
capacity to adapt technologies for use in developing countries.

Participants

Developed and developing country technology demonstration funding agencies.
Research institutions from all countries.
International organizations and foundations.

Private sector companies participating in implementation of demonstrations.

Scope of
Activities

Demonstrate partnerships for emerging technologies.

o Develop collaborative technology demonstration plans and public-
private partnerships for emerging technologies of common interest.

o Coordinate demonstrations across sponsoring countries including
sharing of operational data and practices, exchanging of experts to
inform project design, and working jointly on simulation models and
test methods.

o Share approaches, results, test methods, and lessons with all
countries.

Expand support for demonstrations in developing countries.

o ldentify needs for technology demonstrations in developing
countries.

o Support coordinated demonstrations at a national and regional
level where resources are available, including technical assistance
with innovation and demonstration planning, design and operation
of demonstration projects, and data collection, monitoring, and
review.

Selected
Current
Examples

Over 30 countries are collaborating on demonstration and deployment of
technologies for reducing global emissions of methane through the Methane to
Markets Partnership (http://www.methanetomarkets.org).

Countries are teaming on demonstration of carbon capture and sequestration
technologies through the Global Carbon Capture and Storage Institute
(http://www.globalccsinstitute.com).

Resource
Levels

Networks across countries already sponsoring emerging technology
demonstrations and sharing results, tools, and lessons may require as little as
US$200,000 per technology, while new demonstration programs in developing
countries require much higher levels of resources.

Benefits

Harmonized use of existing resources to efficiently overcome performance and
market acceptance challenges for emerging technologies.

Supported adaptation of emerging technologies for developing country markets and
building technical capacity to speed market adoption.
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Constraints & | ¢ Timing broad developing country demonstrations to ensure technology and market
Strategies readiness—employ rigorous technology and market reviews to inform
demonstrations.

e Developing country participation—could sponsor participation in partnerships.

Demonstration partnerships (engaging both developed and developing countries) for emerging
technologies can be conducted in parallel with expanded demonstration of technologies in
developing countries designed to support technology adaptation and market acceptance. These
two activities would reinforce each other, including sharing lessons and results from
demonstrations and engaging similar experts in design of demonstration programs. Potential
steps are similar to those for multilateral R&D projects so are not repeated here.

The technology networks described earlier could take on lead responsibility for design and
implementation of demonstration projects for the specific technologies consistent with the
roadmaps they develop. The technology networks could have accountability to international
energy agencies (e.g., IEA and IRENA) or partnerships (e.g., IPEEC and MEF) identified as the
managing bodies for R&D cooperation at the sectoral level. These managing organizations
should work in partnership with the GEF, MDBs, and UN agencies in implementing
demonstration projects with developing countries. It may be appropriate for the GEF to play a
leading role in supporting expanding demonstration of technologies in developing countries
consistent with their mission.

3.5 Potential Integrated R&D Clean Energy Cooperation Framework

The three core elements described here (technology networks and roadmaps, multilateral R&D
cooperation, and technology demonstration partnerships) will be most effective when
implemented in an integrated fashion. As shown in Figure 1, technology networks and roadmaps
can serve as the primary integrating mechanism that guide and coordinate multilateral R&D and
technology demonstration cooperation. These networks can also serve as the organizing
mechanism for R&D capacity building, innovation center support, information sharing,
technology standards, testing, and certification. Organization of R&D networks by technology
will allow them to gain traction and build from the existing technology driven structure of
national R&D programs and international R&D collaboration. However, some consideration
should also be given to system level networks (e.g., sustainable energy communities and vehicle-
grid integration). The potential structure and steps for establishing such networks, engaging them
in development of technology roadmaps, and instilling collaborative implementation of R&D
cooperation and emerging technology demonstration programs is presented in further detail in
this section.
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Figure 1. Possible integrated framework for clean energy R&D cooperation.

As described in this section, the individual technology networks could have primary
responsibility for conducting R&D programs with accountability to existing international energy
agencies or partnerships (e.g., IEA, IPEEC, IRENA?, and MEF energy technology partnerships)
that provide overall management oversight and coordinate provision of resources for the work of
the networks. The GEF, MDBs, and UN agencies could also manage delivery of programs
focused specifically on developing countries (e.g., expanded demonstrations in those countries)
and work in partnership with these international energy agencies and partnerships. In turn, the
management agencies could report to an overall UNFCCC clean energy technology advisory
group. These activities could be closely coordinated with bilateral programs. This is depicted in
Figure 2.

> The emphasis of IRENA is more on building developing country capacity on renewable energy policies and
deployment than on R&D, so the IRENA role may be limited in this area.
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Figure 2. Example of implementation responsibilities for global clean energy R&D cooperation
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4 Enabling Environments & Capacity Building

This chapter reviews and illustrates how national policies and international collaboration for
national sectoral deployment programs can create enabling environments for technology transfer
and highlights the main issues concerning intellectual property. Each section is concluded with a
discussion about an approach for the future.

4.1 National Policy

4.1.1 Role of National Policies and the Technology Needs Assessment Process
National policies are defined as policies both formulated at the country level and policies
formulated at the sub-country level, such as state, province, and municipality.

The lack of supportive local policy is a barrier to technology transfer and diffusion (Hoekman et
al. 2005), and within the climate community, it is assumed that by providing financial and
technical assistance to developing countries, national policies can be strengthened (EGTT 2009).
Financial and technical assistance can be used to develop technology needs assessments (TNAS),
technology standards, procurement programs and elements of nationally appropriate mitigation
actions (NAMAs), and national adaptation programs of actions (EGTT 2009).

NAMASs have resulted in a lot of debate with respect to their definition (Olsen et al. 2009), and
as a result, coming out of Copenhagen, there remains a trust deficit between developed and
developing countries (Zevallos 2009). Therefore, mechanisms for helping developing countries
prepare strategies for elaboration of NAMAs should help in building trust and improving the
overall outcome.

TNAs are an element of enabling activities leading to NAMAs. UNEP is planning to implement
GEF-supported TNA. The TNA approach involves wide stakeholder consultations within the
countries through which priority technologies are identified (UNDP 2009). The technologies
selected are based on a sustainability framework and would have to contribute to the economic,
social, and developmental priorities. A wide stakeholder process (Figure 3) and explicit
recognition of the developmental needs is expected to create a trust within developing countries
in the TNA exercise.

The TNA exercise would go beyond technology prioritization to include identification of barriers
to the acquisition, deployment, and diffusion of technologies and develop enabling frameworks
to overcome the barriers in the form of an Action Plan. The Action Plan would provide a
description of the measures that would be needed to 1) reduce risks and create a stable market, 2)
provide incentives for cleaner technologies, 3) remove barriers created by existing policies, and
4) gain access to international funds and technologies.
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Figure 3. Organizational structure for implementing TNA in a country

Reducing risks to create stable markets, providing incentives for cleaner technologies, and
removing policy distortions are all requirements for an enabling environment that depend on
national policies. Some examples from developing countries show how national policies have
been able to successfully support deployment and diffusion of technologies. Next, we examine
one such case.

4.1.2 Wind Energy

Wind energy deployment in China and India has occurred at a fast rate during the last few years
(REN21 2009) and contributed significantly to the reduction of GHG emissions in the country,
since the electricity sector in both these countries is heavily dependent on coal (IEA 2008).
Wind power technology was developed and deployed initially in developed countries, but wide
scale diffusion and rapid commercialization has been largely a result of the involvement of
companies in China and India. The diffusion of wind energy has contributed to development by
creating jobs, improving the local environment, and contributing to energy security.

Domestic policy supports for wind can be classified into three types: 1) those that help to reduce
risks and create a stable market for wind energy, 2) those that help to reduce capital costs, and 3)
those that help to reduce operating costs. The principal policy instruments for creating a stable
market have been “feed-in tariffs” and “renewable portfolio standards” (RPS). Feed-in tariffs,
along with long-term purchase commitments, can play an important role in reducing risks for
investors. These policies, however, increase the weighted costs for electric utilities because wind
power is more expensive than coal-based power and more difficult to integrate into the grid due
to its intermittency. The policy instruments for reducing capital costs have included capital
subsidies, grants, excise benefits, and tax credits. The policy supports for reducing operating
costs have mainly involved favorable tax treatment to electricity generated from wind (e.g.,
lower sales tax). China and India have employed all three sets of policies within their countries
(REN21 2005) involving considerable financial commitments (Peidong et al. 2009). However,
these domestic policy supports have not only resulted in creating a domestic capacity but also a
strong manufacturing capability within these countries.
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Local manufacturing has been found to be beneficial for the wider diffusion of wind, though is
not a precondition for diffusion (Lewis and Wiser 2007). The positive aspects of local
manufacturing can include reduced costs in some circumstances (Zhang et al. 2009; Lewis and
Wiser 2007), technological risk reduction (Zhang et al. 2009), and private sector capacity-
building, which is essential for developing public-private partnerships. Public-private
partnerships played an important role in the success of wind power in Spain (Dinica 2008). In the
cases of the United States, China, and India where we are witnessing a rapid growth in wind
capacities (REN21 2009), we are also witnessing a creation of local manufacturing, which is not
only catering to domestic demand but also to the international market. Lewis and Wiser (2007)
indicate that there are different models for localization starting with assembly of imported
components, then manufacturing of components, and finally full manufacturing of turbines.
Countries can adapt a model based on their starting endowments and comparative strengths,
which continue to change with wider diffusion of the technology.

International support for wind energy projects has happened through technology transfer
including joint wind assessments, wind policy and program best practices information, joint wind
turbine testing activities, and commercial wind development and financing partnerships and
through carbon financing by participating in the CDM. The CDM revenues are a significant
incentive for installing wind turbines (Zhang et al. 2009).

4.1.3 Discussion

The successful diffusion of wind energy has happened in part because of national policies that
reduced market risks, technology risks, capital costs, operating costs, and improved local
capabilities. These policies required substantial financial commitments from the countries
themselves besides international support. Developing countries support technologies that can aid
development as well as contribute to GHG mitigation. The idea of TNA is to identify such
technologies and prepare an action plan for accelerated development, demonstration, and
diffusion. The technology development and demonstration are covered in previous sections; in
the case of diffusion, a broad portfolio of measures involves:

1. Changing policies to alter market design (e.g., feed-in tariffs require a change in the
structure of electricity markets to enable wind producers to supply to the grids).

2. Improving the dissemination of information regarding technologies (e.g., wind
assessments help identify potential sites for investors).

3. Creating associated infrastructures (e.g., absorbing wind power, which is an intermittent
source of electricity, requires investments into storage or back up capacities).

4. Providing financial incentives for technologies until economies of scale and scope can
bring down costs (e.g., capital subsidies and tax benefits allow investors to make their
projects bankable).

5. Removing policies that exacerbate price distortions or favor incumbent technologies
(e.g., removing fossil fuel subsidies; enforcing stricter environmental regulations to
account for environmental externalities).

6. Creating policies that increase demand for cleaner technologies (e.g., RPSs require
utilities to provide clean energy).
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7. Developing local manufacturing to improve local capacities and reduce costs (e.g., local
manufacturing of wind turbines).

8. Collaborating internationally (discussed next).

4.2 International Collaboration for National Sectoral Deployment and Diffusion
Programs

4.2.1 Role of Sectoral Programs

Enhancing the capacity of public institutions, governmental agencies, and private sector actors

for initiating concrete actions in specific sectors is an important aspect of creating enabling

environments in developing countries for a wider scale deployment of climate change

technologies. Developing the capacity to undertake integrated and coordinated national plans

targeting various sectors is particularly relevant since it allows for effective planning and ensures

a greater possibility for achieving end results (IPCC 2000).

The adoption of relevant sectoral efforts needs to be aligned with non-climate-change-related
national priorities and aspirations in an integrated manner, with the relevant sectors addressed
(Heller and Shukla 2003). For example, technology deployment initiatives in the energy sector
should be complementary to national objectives for industrial and economic development,
energy infrastructure planning, and social and environmental aspects. Incorporating these
considerations into a coherent plan and implementation program therefore requires the capacity
to manage and integrate a variety of diverse considerations. In addition, an understanding of the
technological and financial viability of specific technologies, as well as the associated market
characteristics, is required. Careful attention also needs to be directed towards including relevant
actors and stakeholders in the process. The capacity to address the issue in a coordinated manner
is necessary, in order to handle the complexities associated with an aspiration to accelerate the
deployment and diffusion of technologies in a developing country context. However, since the
concern here is the accelerated diffusion of existing or emerging technologies, the barriers
relating to the adoption of technologies at a later stage of the innovation cycle needs to be well
understood. Barriers may also pertain to the specific sectors under consideration and these need
to be addressed as well.

Technology transfer through the public and private sector may play a central role for supporting
national sectoral efforts for climate change mitigation and adaptation. The transfer process may
be implemented through financial and technical assistance and collaboration programs to
developing countries or through support for partnerships and diffusion of technologies in the
private sector (WTO 2009; UNEP 2009). Different types of bilateral and multilateral
international cooperative initiatives aiming to enhance the capacity of national entities in
developing countries to increase technology adoption may therefore be relevant.

4.2.2 Cogen Program

A long-term agreement between the European Union (EU) and the Association of Southeast
Asian Nations (ASEAN) dating back to 1980 was established with the aim to increase economic
cooperation between these regions. Within this overall framework, the EU-ASEAN Cogen
program was completed in three phases in the period from 1991 to 2004, with the purpose of
facilitating an enhanced adoption and diffusion of proven cogeneration technologies from
Europe into ASEAN countries (European Commission 2006). As such, the program provides an
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appropriate and successful example of an international cooperative initiative with the objective
of continuing to increase the adoption of low carbon technologies in the energy sector of certain
developing countries.

As a central element, the objective of the EU-ASEAN Cogen program was to develop the
national planning capacity to adopt similar sectoral initiatives through the provision of technical
assistance to relevant institutions in the process of implementing the program. It also aimed at
facilitating and providing business opportunities for the private sector companies in both regions
to engage in technology transfer activities (COWI 2006). The program focused particularly on
implementation of cogeneration technologies in the ASEAN wood and agro-industries, utilizing
biomass residues from these industries in order to substitute fossil fuel consumption in their
energy consuming processes.

The first phase of the program (1991-1994) concerned a technically focused identification phase
for what was to become Cogen phase II. It aimed at increasing the awareness of European
technologies in the ASEAN market and providing information to European suppliers for the
opportunities in the Southeast Asian region. The first phase, however, also succeeded in
implementing seven demonstration projects, although of a rather limited capacity, the maximum
being 2.5 MWe.

The second phase (1995-1998) focused on the completion of 16 full-scale demonstration
projects promoting further reference projects with a total capacity of 354 MWth/74MWe and a
total investment of around 60 million Euros. Nine projects with a maximum capacity of 10 MWe
each were implemented throughout this phase and the purpose was to demonstrate the technical
reliability, economic viability, and environmental benign effects of these projects. The Cogen
program coordinating team worked as a business facilitator in this second phase and thereby laid
the ground for an accelerated dissemination of biomass-cogeneration technologies in Cogen
phase III through already established company relations.

The purpose of the third phase (2002—2004) was to secure further deployment of these
technologies and demonstrate the ability to replicate such initiatives in the countries hosting the
projects. In ASEAN countries such as Malaysia, Thailand, and Indonesia, eight additional
projects were implemented in different industries during the third phase, most of these with a
higher capacity than the earlier projects. Training and capacity building of representatives from
private companies and governmental agencies was a central aspect in the third phase. To this
end, a number of seminars, conferences, matchmaking events, site visits, and individual
consultations were provided by the Cogen coordinating team. Strategic management tools and
models for the purpose of coordinating efficient implementation of future projects were also
introduced during these events.

4.2.3 Discussion

The Cogen example shows how the enabling environment and the capacity for deployment of
climate change mitigation technologies in specific sectors has been enhanced through an
internationally coordinated technology transfer initiative. Furthermore, an important achievement
of the Cogen program was the awareness raised in certain industries, which potentially could
adopt the technologies in their internal production processes. In the years following the
completion of the Cogen program, some of the ASEAN countries also experienced an increase in
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biomass cogeneration projects implemented under the Clean Development Mechanism (UNEP
2009). This may, to some extent, be attributable to the importance given throughout the Cogen
project of securing a long-term replication potential of cogeneration technologies in the region.
Valuable insights therefore accrue from the Cogen program with regard to adoption of future
strategies and programs consistent with implementation frameworks proposed under the
UNFCCC negotiation process.

Technology support from developed countries as an element underlying developing countries’
adoption of sector targeted nationally appropriate mitigation actions may be addressed through a
staged approach similar (although preferably faster) to the Cogen project. This may involve
elements to enhance the capacity of domestic entities in developing countries to coordinate and
establish integrated plans for sector specific mitigation actions through focused technology
deployment schemes. If implemented as complete and large-scale packages, such internationally
coordinated deployment programs could involve elements of business training, demonstration,
private sector partnerships, financing assistance, policy development, joint standards agreements,
and best practice information exchange. For example, discussions concerning a comprehensive
bilateral joint clean technology initiative between the United States and China have incorporated
these elements, including common technology deployment road maps and marketing needs.
Especially relevant in this regard are the implementation oriented approaches covering sector and
technology specific mandates on short- or medium-term deployment of energy efficiency,
renewable energy, clean transport, and other technologies (van Tilburg et al. 2009). Similarly,
the possible expansion of the carbon market to include sectoral crediting mechanisms may also
integrate some of these elements as aspects of larger bilateral or multilateral initiatives
internationally governed by a UNFCCC body.

Furthermore, within an overall multilateral financial and governance structure under a possible
UNFCCC technology institution, the proposed regional centers of excellence may also
incorporate technology diffusion windows that target specific technological areas in developing
countries (Tomlinson et al. 2008). As in the Cogen project, the enabling environment of host
countries would thereby increase in terms of the capacity to generate and implement national
sectoral diffusion and deployment programs. Large scale international technology diffusion and
deployment programs should particularly promote the establishment of business relationships
between technology suppliers, consultants, end users, and other private sector actors in order to
support this objective. Therefore, facilitating a process whereby the engagement and
involvement of relevant private sector companies is leveraged will be a central aspect for
achieving end results.

4.3 Intellectual Property Issues

4.3.1 Intellectual Property Overview

The UNFCCC (Article 4.5) requires developed countries take appropriate action for transfer of
environmentally friendly technologies, including financial know-how and access to developing
countries. This has been reiterated at various COP sessions as well. A substantive step in access
to finance for technology transfer was taken by establishment of the GEF as the financial
mechanism, who have since provided more than $2.5 billion for transfer of environmentally
friendly technologies to more than 50 developing countries. Though GEF and the subsequently
created market mechanisms under the Kyoto Protocol, particularly the CDM, have fostered
technology transfer to developing countries, the pace and the scale is nowhere near what would
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be required to address the issue of climate change. A related issue is that most of the technology
transfer in such cases has been for technology deployment, bypassing the crucial element of
technology development, which can spur innovations in developing countries as well. However,
several bilateral and donor funded programs have helped technology development in developing
countries. Commercial transactions involving the private sector have also helped technology
transfer to developing countries, which included the transfer of environmentally friendly
technologies (e.g., wind and solar energy technologies). Ockwell et al. (2009) conclude that
existing policy mechanisms fail to consider the importance of developing indigenous capacity for
technology expansion, which is essential even for diffusion of a technology. Technology
development capacity is also important for the adoption of technologies to the country
circumstances and needs. For developing countries, adoption, adaption, and development of
environmentally sound technologies in line with their needs is important for their sustainable
economic development. Often, large project-based approaches focus on the transfer of the
hardware aspects of clean technologies, neglecting the crucial aspect of the transfer of underlying
knowledge (know-how and know-why) and tacit knowledge. This can even undermine the
performance of the technology so transferred, as some developing countries have experienced in
the case of wind turbines where they have to depend on a technology supplier for repairs.

Intellectual Property Rights (IPR) has emerged as a contentious issue in technology transfer
discussions, with differing views between developed and developing countries. IPRs refer to
legal rights over ideas, creative processes, and products and include copyrights, trademarks, and
patents. These patents have been the most powerful tools for holders to prevent the unauthorized
use of their technological innovations. The research on empirical effects of IPRs on technology
transfer to developing countries is inconclusive, with divergent views and results coming out
from the studies. In addition, the studies previously conducted have, to a limited extent,
specifically addressed the subject of climate change related technologies. Based on the empirical
studies undertaken thus far, proponents of the strict IPR regime and developed countries claim
that IPR reduces transaction costs for technology transfer through a regulatory framework, and it
is a lack of IPR law or its enforcement that constitutes a main barrier to technology transfer. This
line of reasoning also emphasizes the positive role that [PR plays with regard to development
and diffusion of new technologies. IPRs are considered a catalyst that facilitates businesses to
invest in risky ventures, giving them legal clarity and certainty. It is also reflected in one of the
TRIPS rationales that the protection and enforcement of IPRs will contribute to both increased
FDI and the transfer and dissemination of technology (UNCTAD-ICTSD 2003). The
commentators on the other side consider this as protectionism on behalf of powerful western
economies. Trade surpluses on license fees and royalties on patents of some developed countries
are cited as an evidence as well as incentive for them to push for stricter [PR regime in
developing countries. These commentators assert that low carbon technologies should be treated
as public goods as they contribute to mitigation of future carbon emissions, and therefore, an
international fund should be established to buy IPRs for these technologies to make them freely
available to developing countries.

4.3.2 Examples on IPR

Interesting case studies are cited by commentators from both sides to support their arguments.
See Box 1 for the case study of India and China that concludes that IPRs do not seem to prohibit
access by developing country firms to the low carbon technologies. See Box 2 for the case study
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of South Korea which concludes that IPR can be a hindrance to technology transfer, especially if
the “one size fits all” approach is used.

Box 1. Indian and Chinese Experience: IPRs are not a Barrier

Barton (2007) examined technology transfer for solar PV, wind, and biofuels, and Lewis and
Wiser (2007) covered wind power industry in China and India in detail. Ockwell et al. (2007;
2008) covered a few case studies related to integrated gasification combined cycle (IGCC) for
power generation, LED lighting, hybrid vehicles, biomass generation, and improving the
combustion efficiency of existing power stations. Ockwell summarizes these and other studies
and concludes that developing country firms had access to all the technologies examined,
except that IGCC and hybrid vehicles in India were still at the R&D stage and primarily
seemed to be driven by indigenous R&D. Access to wind technologies in India and China had
been facilitated via the acquisition of licenses from developed country firms and, in the case of
India, also by strategic acquisition of developed country firms. In the case of solar PV, China
has pursued a strong policy of indigenous technology development, whereas India’s access has
principally been via a joint venture with BP Solar. For biofuels, significant indigenous ethanol
industries in China, India, Pakistan, Japan, Thailand, and Malaysia exist with notable success
of Brazil in this sector. The developing country firms however had no access to the most
cutting edge technologies. To some extent Suzlon, India’s most successful wind technology
manufacturer with the fifth biggest share of the global market, has overcome these issues by
buying majority shares in developed country firms in order to gain access to cutting edge
technologies. This would seem to suggest that IPR may not be an issue in access to
technologies by developing countries though may prohibit access to cutting edge technologies.
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Box 2: Korean Experience: IPRs are a Barrier

The Korean experience suggests that the effects of IPRs on technology transfer and local
innovation in developing countries vary according to countries’ levels of economic
development and to the technological nature of economic activities and that these countries
can reap long-term benefits from strong IPRs only after they reach a certain threshold level in
their industrialization (Kim 2003). Kim concludes that strong IPRs would prevent developing
countries from attempting industrialization at the very early stage. Examples of Korea and
Taiwan, who first acquired and assimilated mature technologies to undertake duplicative
imitation of existing foreign products with their skilled but cheap labor force, are given. This
supplemented learning by doing and upgrading the quality of educational systems in Korea.
The learning at this stage thus takes place through reverse engineering and duplicative
imitation of mature foreign products. Kim argues that only after countries have built up
science and technology infrastructure and accumulated indigenous capabilities to undertake
creative imitation does IPR protection become an important element in technology transfer
and industrial activities. He also suggests that Japan, Korea, and Taiwan could not have
achieved their current levels of technological sophistication if strong IPR regimes had been
forced on them during the early stage of their industrialization. He also argues that this applies
to the United States and western Europe during their industrial revolutions. As a corollary to
this, Kim suggests that differentiation in terms of the level of economic development and
industrial sectors should be considered in the IPR protection and enforcement. Absorptive
capacity of the developing countries also needs to be strengthened for a long-term solution.

In yet another example, Magic (2003) gives the example of Thailand, where despite tightening
the IPR regime through patent acts, the technology transfer failed to foster growth in domestic
technology R&D. One of the reasons cited is “turnkey” projects where technology is imported
and controlled by foreign experts for a limited purpose.

4.3.3 Discussion

The discussion regarding how best to handle IPR continues. Exchanging information and
learning from common experiences on this topic could speed technology transfer. Addressing
IPR must be combined with increasing educational and research infrastructures in developing
countries and identifying and removing other barriers to technology transfer. Together, these
measures will increase the absorptive capacity within these countries, although it may take time
for results to be apparent.

IPR does not act as a barrier to the same extent for all countries. For developing countries with
large domestic markets (emerging economies), [IPR may not be a significant barrier, since
technology transfer already occurs to some extent through FDI, licensing, and “outsourcing”
knowledge. Access to cutting-edge, low carbon technologies continues to be a problem in these
emerging economies, however. For the least developed countries, IPR is still a hindrance, though
views on the significance of this issue differ. There is little dispute, however, that there is a need
for a multifold increase in the transfer of environmentally friendly technologies between North-
South and South-South countries, including an increased capacity for technology development
within country borders. These needs can be partly addressed through initiatives such as the
Carbon Trust’s proposed network of Low Carbon Technology Innovation and Diffusion Centres,
Fundacion Chile (a not-for-profit organization geared towards facilitating access to relevant
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international innovations and increasing indigenous innovation capabilities), and the Eco-Patent
Commons, in which member companies make patents that directly or indirectly improve or
protect the environment available to anyone for use free of charge.
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5 Options for Financing Clean Technology

5.1 What the Financing Infrastructure Should Do

The financing challenge is often pictured as a gap in investment. The challenge is phrased, for
example, as “we need to generate US$500 billion additional investment into clean energy,
annually up to 2030.” The analysis then continues in a manner as if the international community
should provide such finance, that this finance needs to be “leveraged” by public funding, and that
international mechanisms or a fund can make this happen.

In reality, the challenge is of a wholly different nature. The clean energy investment gap (not to
be confused with the incremental cost gap) is built up of a rich and heterogeneous set of
investment gaps. Rather than leveraging capital for clean energy projects, the challenge consists
mostly of diverting capital from high carbon energy investments to low carbon projects, and
mobilizing additional capital. In addition, enabling environments for finance and investments are
important. It is therefore not correct to talk of a “gap,” since the difference between desired and
baseline financing is only part of the investment challenge.

The financing challenge is also highly heterogeneous. In least-developed countries (high-risk
environment, unstable regime, moderate growth), it is of a different nature than in emerging
economies (stable regime, strong growth; opportunities but also regulatory risks) and developed
countries (stable regime, low growth). Those making decisions on which projects to invest in are
not only interested in returns, but they think in terms of risks. An investment is often
“structured”: part of the investment is financed with low-risk debt finance and part with high-risk
capital, so the whole of the investment has a certain average risk profile. This means that not
only the projects and operational environment vary greatly, but also the investment itself can be
broken up into parts.

Hence, there is no one-size-fits-all solution for financing clean technology. The heterogeneity of
the challenge calls upon the participation of a multitude of institutions, including domestic
institutions that take into account national sovereignty and international institutions that adhere
to general rules of accountability. The institutions adhere to the characteristics of “measurability,
reportability, and verifiability”. Some institutions are already operational at a small scale, while
others will have to be formed. The section below provides strategies for expanding and creating
some of the most promising “no-regret” options for closing the clean energy investment gap.

5.2 Components of a Financing Infrastructure

5.2.1 Investment Matchmaking and Advisory Services

Investment matchmaking and advisory services bring together different actors involved in the
low carbon technology market and provide assistance and advice for project developers and
innovators by attracting investment and finance for their innovations. These services can make a
positive impact because the various actors have different viewpoints that often inhibit
spontaneous collaboration:

e Large, commercial banks based in developed countries are interested in investing in
developing countries but are accustomed to a certain level of documentation and information
on specific conditions and on market stability. Local conditions in developing countries are
often well known with local banks and institutions but not well-documented.
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e Policymakers tend to think in terms of incremental costs and how to subsidize them. They are
often not familiar with the considerations of financiers. They are often unaware of the
barriers they themselves form for project developers and financiers (e.g. rapid policy
changes, red tape, and changing political preferences).

¢ Innovators and project developers are often focused on their project or product and oblivious
of contextual factors, demands of investors, and regulatory barriers. What an innovator
considers a good business plan is often very different from what a potential financier would
consider a bankable project.

Clearly, an essential element of estimating the risk of an investment decision involves sharing
information across different actors. This information enables the variety of stakeholders to relate
to each other and collaborate. Matchmaking events, where the actors have the opportunity to
meet, in combination with capacity development, are also important.

National and regional matchmaking events aimed at overcoming information barriers between
project developers and banks, banks and policymakers, innovators and banks, and local banks
and international commercial banks could fill a need for interaction. In addition, assistance for
innovators in writing business plans that are attractive to banks would be useful. Services would
need to be tailored to the context, and it is therefore advisable that such services are implemented
in the countries where the technology is to be implemented. Other elements could include:

¢ Finance training for policymakers.

e Energy training for financiers.

e Education for financial advisors and national matchmakers who are essential for catalyzing
finance for diffusing and transferring technologies.

e Formation of national or regional innovation hubs/centers

The current Private Financing Advisory Network (PFAN) is an institution that aims to resolve
some of the issues identified here. Founded in 2007, its experiences are relatively short-term but
could be replicated to a larger scale by opening more regional offices and potentially combining
them with other mechanisms such as a network of innovation centers (see Chapter 3).

Table 6. Possible Features of an Investment Matchmaking and Advisory Service

Goals e To overcome information barriers for investing in clean energy
technologies between different stakeholders.

e To facilitate clean energy investments.

Participants ¢ National governments.

e Commercial and local banks.

e Project developers.
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Scope of Activities ¢ Matchmaking events between innovators and financiers.
e Training and education for all participants.
e Assistance with business plans for innovators.

e Case studies of best practices and financing information portals.

Selected Current e Private Financing Advisory Network (PFAN; http://www.climatetech.net/).
Examples

e Elements of Botswana Innovation Hub (http://www.bih.co.bw).

Resource Levels ¢ Roughly on the order of US$30-50 million annually. Cost estimates
include 80—100 specialized staff and non-personnel costs (van Tilburg et
al. 2009).

Benefits e Improved understanding of financing with policymakers and innovators.

¢ Improved understanding of local conditions with international banks.
e Overcome information barriers.

o Facilitated clean energy investments.

Constraints & e Country-level, tailor-made infrastructure makes coordination challenging
Strategies and implementation diffuse.

e Information is unlikely to be the only barrier. For reaching a significant
scale, it needs to be implemented in conjunction with other instruments.

5.2.2 Coordination of Existing Funds

Currently a large collective of development banks, official development assistance, trust funds,
and carbon markets are already operational. Coordination between those efforts is limited. It is
difficult to get a consistent overview of the type of support provided and the conditions for
financing. The World Bank (excluding GEF and carbon finance) invested US$2.28 billion in
renewable energy and energy efficiency, but data on other banks and sources are not so clear. In
2008, the Group of Eight established the Climate Investment Funds, which is projected to result
in US$6.1 billion being invested in technologies for mitigation and adaptation in 2009-2012
(UNFCCC 2008c¢). It is difficult to gather information from non-governmental funding
recipients. In addition, it is unclear how much those existing instruments currently invest in
energy-related projects and programs that actually increase greenhouse gas emissions. The latter
might be larger than the investments made in low carbon solutions.

Coordination of such funds can make a difference, particularly in the least-developed countries
where they constitute a large share of foreign direct investment (UNFCCC 2008d). Funds could
collaborate in making their investments more specific and complementary. They could assist
each other in identifying appropriate projects and hence operate more efficiently.

Coordination could be centralized in the UNFCCC or in a more generic (not-climate-change-
specific) UN body.
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Table 7. Possible Features of Existing Fund Coordination

Goals e To improve efficiency in international fund operation.

e To decrease high carbon and increase low carbon investments.

Participants e International banks.

e Donor governments.

Scope of e Exchange information and data.

Activities e Create low carbon standards for investments.

Resource Levels e Unclear, but likely to be limited.

Benefits e Moved from high carbon to low carbon investments in countries where there
was a scope.

Constraints & e Coordination may be difficult, and the right body to coordinate may be hard to

Strategies find.

e Move to low carbon investment should not go at the expense of poverty
reduction activities.

5.2.3 Investment Risk Mitigation Vehicles

The traditional approach to stimulating low carbon technologies in developing countries is to
somehow fund the incremental cost gap, for instance through a feed-in subsidy for the
incremental electricity cost or covering the costs per tonne of CO,-eq avoided, such as in the
CDM. More recently, there have been several suggestions for funds to cover the investment gap
rather than the incremental cost gap and emphasize bringing down risks for investors (UNEP
2009; WEF 2009). Such risk mitigation vehicles need to be tailor-made for the specific problems
that projects face. The risk mitigation measures vary the most across the major stages in the
innovation chain, i.e., the demonstration phase versus the deployment or diffusion phases (van
Tilburg et al. 2009; UNFCCC 2008c; Tomlinson, Zorlu, and Langley 2008; Tirpak and Stales
2008).

Several barriers prevent investors from diverting funds from conventional to low carbon energy
options and particularly low carbon technologies in developing countries. UNEP (2009) reviews
the barriers from a financial perspective and arrives at country politics risk, low carbon policy
risk, currency risk, availability of projects, and increased overall risk because of the difficulty in
evaluating a multitude of risks. In addition to those barriers, others can be identified, such as
project execution risks (e.g., poor management and project delays), technological risks (because
experience with the technology is limited), lack of infrastructure or human capacity, and
information barriers (UNFCCC 2008c).

Funds for low carbon projects could be secured from institutions like Development Finance
Institutions (such as the World Bank or the regional development banks) but also from pension
funds. Together, for such institutions, the total investment size required does not seem to be the
problem—the question is how to make the investments acceptable and attractive for those
players.
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The multitude of barriers makes the design of an institutional arrangement for mitigating these
risks complex as well. It is clear that several vehicles for mitigating risks need to be used to
enable projects. A number of proposals include:

e Country and Low Carbon Policy Risk Fund. Investors can secure coverage for country risk in
specific developing countries before raising capital, reducing the finance risk. This could be
expanded with coverage of low carbon policy risk, as climate and energy policies sometimes
change over time, resulting in higher investment uncertainty (WEF 2009).

e Loan Guarantees and Equity Subordination. Public investors take a subordinated position in
equity financing, meaning that they will not receive pay-back until private investors have
their returns (UNEP 2009; UNFCCC 2008c).

o Venture Capital Fund. High-risk public equity fund for pre-determined technologies beyond
demonstration technology deployment in new environments (Tirpak and Stales 2008;
UNFCCC 2008c).

Table 8. Possible Features of Investment Risk Mitigation Vehicles

Goals e To allow financiers to lower the risks on the high-risk part of their
investment, making financing low carbon technologies more attractive.

Participants e Government/public entities.

e Financiers and investors such as pension funds and other institutional
investors.

o Development Finance Institutions.

Scope of Activities | ¢ Provide loans against, with the possibility of non-payback, to cover the
high-risk part of the investment.

e Provide funds for country risk, currency risk, and low carbon policy risk.
e Provide funding for developing low carbon projects into bankable projects.

e Deploy venture capital for beyond-demonstration technology in new
environments.

Resource Levels ¢ No estimate of resources required could be found.

Benefits e Diverted and mobilized investments in low carbon technologies.

e Responsive to investor community.

Constraints & ¢ Raising the public finance for the vehicles might not be straightforward.

SRR e Experience is currently limited and will need to be gained. Trying many

different tracks at the same time would allow for learning.
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5.3 Implementation and Institutional Arrangements for Facilitating Low Carbon
Technology Investment

This section provides a scope of the implementation steps for the options to mobilize finance of

low carbon technologies. Three generic options are identified: investment matchmaking and

advisory services, coordination of existing funds, and investment risk mitigation vehicles.

Given the relevance of national circumstances, it seems that an international organization would
not have to implement the aims of matchmaking. Rather, countries could set up national
innovation hubs, potentially with international support from a “Network of Innovation Centres,”
mandated with the task of investment matchmaking. We suggest including matchmaking and
advisory services in the mandate of such a network, which means that suitable personnel need to
be hired.

Coordination of existing funds could be centralized in the UNFCCC or in another (not
necessarily climate change-specific) international body such as the World Bank. Provision of
information could be implemented by a public body such as UNEP Collaborating Centre on
financing sustainable energy.” In all cases, a decision in the climate negotiations, or bilateral
funding through UNEP donations, would be needed for this aspect to materialize.

The implementation of investment risk mitigation vehicles is challenging, since the amount of
the funding involved is large and the risk that public entities would need to take are significant.
Still, there are a number of existing vehicles that can be used as starting points and that can then
be expanded and given new mandates. WEF (2009) also suggests promoting dialogue between
public and private investors so their interests can be further aligned—setting this up is step 2,
which can potentially be undertaken by UNEP SEFI or its Finance Initiative. Such a platform or
dialogue can inform further steps. Once experiences have been evaluated and sufficient
confidence in specific vehicles has been gained, larger such funds could be accommodated under
the UNFCCC and possibly administered by development finance institutions or even specific
governments. This option should also be linked to the coordination of funds.

* The model that is an example here is the provision of CDM market information by UNEP/Risoe.
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6 Conclusion

This paper synthesizes information and studies of current and potential implementation
approaches for enhancing international cooperation on clean energy technology R&D, enabling
environment, and financing in support of the objectives of the UNFCCC. Several conclusions
can be drawn from this analysis of current and potential future programs that can inform design
of future clean energy technology cooperation initiatives under the UNFCCC.

The Copenhagen Accord has set the rough form for the future global regime for addressing
climate change. Continuing and building on the momentum of current efforts is important to the
advancement of the development and diffusion of clean energy technologies. Specifically,
investigating which approaches work best under which circumstances will advance
implementation of the Accord. In the current environment, countries and international
organizations may be best served by applying pragmatic approaches that enhance collaboration
through existing bilateral and multilateral partnerships and demonstrate a commitment to rapid
scaling up of technology cooperation and financing.

This paper highlights the fact that such programs will be most effective if they 1) focus on well
defined and broadly endorsed national priorities, 2) strengthen developing country capacity and
enabling environments, 3) apply a comprehensive approach at sufficient scale over multiple
years, 4) build long-term public and private partnerships, 5) engage countries from all regions
and promote broad knowledge sharing, and 6) coordinate and harmonize international support.

More detailed conclusions are presented for each of the three areas covered in this paper:

6.1 R&D Cooperation
e R&D Cooperation May be Most Effectively Implemented by Technology Networks.

Networks comprised of representatives from developing and developed country
research institutes, government research programs, and the private sector may be best
positioned to implement specific R&D projects. Such networks can directly engage
practitioners to ensure that the work has a concrete and practical focus, building
meaningful long-term partnerships, and complementing activities supported by national
governments and the private sector.

e Address Needs to Build R&D Capabilities in Least-Developed and Developing
Countries. It is important to realize that networks should have meat on their bones—a
network alone is not enough. R&D institutions in developed countries often have
sufficient capabilities to be part of an international network, but universities and
research institutions in least-developed countries will need much assistance with
capacity building. Networks and other international R&D cooperation initiatives will
be most effective where they provide assistance for such science and technology
capacity building programs in developing countries.

e A Clean Energy Technology Advisory Group and Implementing Agencies Can Guide
the Work of these Networks. An advisory group of clean energy experts from
developing and developed countries can establish an overall clean energy R&D plan
and principles to guide work by the implementing agencies. The implementing
agencies can be drawn largely from existing international energy agencies and
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partnerships (e.g., IEA, MEF energy technology partnerships, IPEEC, and IRENA) as
well as the GEF, MDBs, and UN agencies. They can be assigned responsibility for
managing specific elements of the international clean energy technology cooperation
portfolio.

Shared R&D Technology Roadmaps Can Drive Program Design. One of the first tasks
of these technology networks could be the establishment of common technology
roadmaps to develop a shared vision for clean energy technology R&D goals, barriers,
and programs at global and regional levels (complementing national and private sector
efforts) to achieve these goals. These roadmaps can provide a multiyear vision and
provide the foundation for coordinated national, regional, and global R&D initiatives.
International review processes can be established to assess progress at global and
regional levels relative to roadmap goals and to update the roadmaps.

Multilateral R&D Projects Can be Conducted both through Partnering on
Independently Funded Projects and through Joint Solicitations. Multilateral R&D
projects can be driven by promoting teaming of interested research institutes (and
companies) who have funding from their own independent sources and by pooling
resources through common R&D solicitations. The technology networks can determine
the most effective means of cooperation for a specific topic.

Technology Demonstration Partnerships can be Implemented in Parallel with
Expanding Demonstrations in Developing Countries. Efforts are needed to both
expand partnerships in implementing demonstrations of emerging technologies and to
expand support for demonstrations of more mature and emerging technologies (where
appropriate) in developing countries. Such partnerships should include governments,
the private sector, and international organizations.

6.2 Enabling Environments

Strong National Policies are Essential for Diffusion of Technologies. National policies
and measures play a key role in creating enabling environments in developing countries
for an accelerated diffusion and uptake of clean energy technologies. However the
enabling environment for cleaner technologies involves policies that reduce risks,
remove distortions, and provide incentives. All this will, however, carry costs, and the
countries will go forward only with the technologies that are aligned to their national
priorities, which may relate to energy access, energy security, and economic, social,
and environmental concerns. Capacity building efforts for national policymaking
should keep in mind this concern. The TNA exercise is trying to address this by
following a bottom-up process with explicit recognition of the national context and
national priorities for identification of technological options. TNA could appropriately
be implemented as a key element of developing countries’ NAMAs.

Launch Large Scale and Internationally Coordinated Programs Targeting Specific
Sectors. Internationally coordinated large-scale programs targeting technology
deployment in specific sectors in developing countries could be promoted and initiated
either bilaterally or multilaterally. Such programs should be implemented as complete
and comprehensive packages laying out a clear medium-term pathway for increasing
technology diffusion and deployment. They could include technological and financial
assistance in order to achieve well functioning implementation of viable technologies.
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Technological support could include training in operation and maintenance, system
integration assistance, introduction of monitoring and auditing systems, management
tools, and more. Projects within these programs should receive financial support and
could function as showcases with a large replication potential in the national or regional
context. Besides project finance, programs could also facilitate business and industry
matchmaking, project inspection and supervision, and consultancy services.

Access to Technology can be Addressed through Expanding Successful Technology
Cooperation Models and Building Developing Country Capacity. Developed and
developing countries have differing views regarding the impact of IPR on technology
transfer. Identifying common experiences and successful case studies could provide
insight needed to remove barriers and build new programs that improve educational and
research infrastructures and increase the absorptive capacity of cutting edge climate
technologies in developing countries. Recent, existing initiatives such as the Carbon
Trust’s proposed network of Low Carbon Technology Innovation and Diffusion
Centres, Fundacion Chile, and the Eco-Patent Commons should also be strengthened
and enlarged.

6.3 Financing

Finance and Technology need to be Addressed in Combination. Technological
development and transfer needs financing, and the type of financing depends on the
technology and application. The separation of the topics of technology and financing in
negotiations is an artificial one that could lead to inconsistencies. Some finance
instruments may work for some technologies and not for others; their applicability
depends, in part, on the stage of technological maturity, the scale of the technology, and
the degree capital intensity.

Learn Before Deployment. Current experience helps identify technological financing
mechanisms that work on a particular scale and context. Lessons from existing
financing activities can inform the design of larger financing instruments and help tailor
them to a country’s national policy and market conditions. It may make sense to start
with an experimental phase for new financial instruments and then scale-up and expand
to other country contexts.

One Technology Fund is Unlikely to be Manageable. Although providing technology
funding through a single, centralized fund (even one that is sub-divided) has the benefit
of straight-forward institutional arrangements, this approach also has significant
disadvantages. These include challenging governance structures, a reduced ability to
learn from mistakes, and a higher degree of bureaucracy. A collection of funds and
instruments, perhaps distributed across different countries, might help to overcome
these disadvantages.

Focus Public Finance Instruments on Risk, not on Incremental Costs. Funding risk
mitigation vehicles is a more cost-effective way to use public financing instruments.
This will not be sufficient for all technologies, because some technologies need
incremental cost funding. However, there are a substantial number that could
potentially benefit from such instruments. This approach would build confidence
between parties, assuming the programs are credibly deployed.
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