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ABSTRACT

for poverty reduction, economic growth and environmental health will require
widespread innovation and implementation of new and appropriate “green growth” technologies. Establishing
a sufficiently large suite of innovative options, suitable to all economies, and at the urgent pace required will
involve unprecedented innovation activity not only from developed regions, but also from new clusters and
enterprises in emerging economies and least developed countries. Stronger international cooperation can play
a critical role in facilitating this transformative process. In this paper, we look at areas for new partnerships
or cooperation that could most effectively accelerate a green growth transformation. We do this by reviewing
the components of a successful innovation “ecosystem,” assessing the current status and prospects for green
growth innovation, compiling and analyzing existing international initiatives, assessing the needs and prag-
matic constraints on international institutions, and recommending an integrated approach to spur global green

growth innovation partnerships, especially within developing countries.
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. INTRODUCTION

a key moment in the evolution of our global approach to the challenges of development, environment and

the transition to a green economy. This year marked the 20th anniversary of the U.N. Conference on Environment

and Development, also known as the Rio Earth Summit, and the 40th anniversary of the first international meeting to

address environment and development in Stockholm. Despite the ambitious and well-intentioned aspirations of these

meetings, over 1.3 billion people still do not have access to electricity;] 2.5 billion people live without basic sanitation;”

and 4 billion people live on less than $9 per day.’ Furthermore, global greenhouse gas (GHG) emissions are likely to

exceed the levels that would be needed to maintain the climate at no more than 2 degrees Celsius over pre-industrial

levels and some climate impacts are already being felt, with the greatest vulnerabilities in the developing world.

Innovations in green technology represent transformation-
al approaches to these and others of the world’s thorniest
development and environment challenges. Innovation for
green growth has the potential to tackle three challenges
simultaneously: encouraging widespread development
and poverty reduction; creating new and more vibrant
economies based on clean technologies; and securing an
increasingly greener world. Importantly, this kind of trans-
formational approach to addressing global development
goals through green technologies will require support for
innovation across all development contexts. Establishing a
sufficiently large suite of technological options, suitable to
all economies and at the urgent pace required, will involve
unprecedented innovation activity not only from devel-
oped regions, but also from new clusters and enterprises
in emerging economies and least developed countries.
Encouragingly, widespread economic development has in-
creased global capacity for research and development, and
created a new tier of emerging innovators in developing
countries—and through additional action, we argue that
these gains might be bolstered, and additional innovation

areas can be encouraged in new regions.

Tackling such challenges as climate change, energy ac-
cess, environmental degradation, sanitation and water
availability while achieving economic and development
goals will require unusually creative approaches. The en-
gagement of global innovative capacity depends on effec-

tive national innovation systems, and in many places these

could potentially benefit from international coordination
and support. It will require new and profitable business
models, novel approaches to financing, and policy innova-

tions within our national and global institutions.

In this analysis, we seek to elucidate the areas for new
international partnerships or cooperation that could be
most effective in this transformation. We do this first
by reviewing the components of a successful innovation
“ecosystem.” We then present and analyze a large set
of existing international initiatives that aim to support
green growth, and identify strengths and gaps in the ex-
isting infrastructure. We assess the needs and pragmatic
constraints on international institutions, and recom-
mend an integrated, four-part approach to spur innova-
tion partnerships in developing countries. We conclude
that, by linking national governments, the private sec-
tor, and the international community, a collaborative ef-
fort can make concrete improvements in four key green

innovation areas:

° Cultivating technical knowledge in green

technologies;
e Facilitating existing entrepreneurial cultures;

° Providing new models and opportunities for

financing and intellectual property sharing; and

e Large scale financing for demonstration and
deployment of complex but transformative new

technologies.

GREEN GROWTH INNOVATION: NEW PATHWAYS FOR INTERNATIONAL COOPERATION



Il. BUILDING INNOVATION ECOSYSTEMS
FOR GREEN GROWTH

WHAT IS AN INNOVATION ECOSYSTEM?

ways to characterize innovation. When the term innovation is applied to technological
change, it is often conceived of as a change to a product or service—e.g. a higher yielding seed or a more ef-
ficient delivery system. However, for the purposes of this paper, the sphere of innovation is defined in broader
terms, encompassing significant improvements to goods and services, as well as to operational processes and
business models. Furthermore, to facilitate our analysis, we describe innovation in terms of both innovation

activities and the innovation ecosystem that supports those activities (Figure 1).

FIGURE 1: NATIONAL INNOVATION ECOSYSTEM

New green
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Source: Adapted from: United Nations (2011). World Economic and Social Survey 2011: The Great Green Technological Transformation.
United Nations Department of Economic and Social Affairs (UNDESA). NewYork, 2011.
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We rely on a standard typography of innovation activity
spanning from novel idea generation through to implemen-
tation in the economy and society. This continuum can be
usefully broken down into four categories: research, de-
velopment, demonstration and deployment. While innova-
tion activities may look quite different when applied to a
new good, as opposed to a new service or organizational
structure, this typography emphasizes important com-
monalities. For example, the research phase (whether for
a new material, new financial instrument, or new business
model) will be conceptual, with multiple and vague po-
tential applications, and a risk-return ratio inadequate for
commercial investors. Similarly, the deployment phase will
involve fewer and fewer “significant improvements” com-

pared to the amounts invested as new technologies mature.

All innovative activity involves a creative step—wheth-
er radical or incremental, formal or informal. For this
paper, it is useful to distinguish between frontier and
adaptive innovation activities. Frontier innovation ac-
tivities are novel solutions that have not yet been in-
troduced to the world. These novel solutions may be
either radical or incremental, and are most common
during research and development. Adaptive innovation
activities involve the application of existing technolo-
gies into new contexts. This adoption may be an entirely
“off-the-shelf” transfer or it may involve ancillary adap-
tations. It is most common during demonstration and
deployment, and primarily involves “learning by doing”.
Although the distinction between frontier and adaptive
innovation should be seen as relative, at the extremes
it helps distinguish pragmatically between the different
requirements for “creation” (frontier) vs. “replication”

(adaptive).

While countries at all levels of development can engage
in all types of innovation activity, higher income coun-
tries have historically had far more overall innovation
activity, relatively more research and development ac-
tivity, and more reliance on frontier innovation to drive

growth. Similarly, lower income countries have had less

overall innovation activity and a relatively greater fo-
cus on adaptive innovation. While there is no definitive
model for how and how quickly the transition should
occur, historic development experience has tended to
emphasize the importance of adaptive innovation for
developing countries over a relatively long “catch-up”
phase. We examine recent trends in green growth in-

novation in the next section.

Since innovation is a dynamic, unpredictable and uncer-
tain process, it depends critically on creating the right
conditions, especially from a policy perspective. Hence,
a robust treatment of innovation requires an under-
standing of the innovation “ecosystem” and its absorp-

tive capacity.

The concept of an innovation ecosystem reflects the indi-
viduals and organizations acting and interacting in politi-
cal, economic and technological systems to catalyze and
sustain innovation activity. Its boundaries are amorphous
and impossible to control; its interactions are multiple
and subject to constant realignment, of a diverse nature,
and often intangible. It depends heavily on the effective
circulation and communication of knowledge. Innovation
to the ecosystem itself is also possible, and can constitute

one of the most valuable forms of innovation.

An innovation ecosystem comprises three elements:
Actors, organizations (and their facilities), and enabling
conditions (formed by the political, economic and tech-
nological systems). Actors include the researchers, en-
treprencurs, financiers and other individuals doing inno-
vation. Organizations include the universities, research
institutions, businesses, knowledge networks, etc. that
organize the actors and supporting resources toward spe-
cific innovation activities. Cross-organizational enabling
conditions include education and training support, direct
public funding for innovation, a sufficient legal frame-
work to allow innovators to benefit from their activity,
infrastructure (e.g. the internet), and supply-demand

mechanisms that communicate economic and social
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value. Critical to these enabling conditions is how well
they link and align incentives of the innovation actors and
organizations, and their activities—for example, the ro-
bustness of links between research universities and entre-
preneurs to inform the direction of the former and feed

commercialization opportunities to the latter.

There is no definitive model for an optimal innovation
ecosystem, and it depends on both the level of develop-
ment and the nature of broader political, economic and
social systems. However, all countries that have success-
fully harnessed innovation for growth have had the full set
of actors, organizations and enabling conditions. While
organizations may be cither public or private and vary
greatly across countries, the enabling conditions—such
as the policy and regulatory context, as well as market op-
erations—are closely dependent on government action.
Moreover, these enabling conditions are set almost en-
tirely by national- or subnational-level governments, with
the global innovation ecosystem forced to work across
(or as a supplement to) them. For developing countries
in particular, the robustness of its innovation ecosystem
determines its “absorptive” capacity—its ability to adopt,

adapt and successfully implement innovation.*

For the purpose of this paper, we posit that a robust
global innovation ecosystem and supporting international
cooperation must improve the effectiveness of national
systems and tackle innovations that require suprana-
tional coordination. The fact that innovation ecosystems
have formed and functioned predominantly at a national
or subnational level, with enormous differences in their
size and nature, raises a number of salient points for a po-
tential international cooperation. First, this cooperation
must work effectively across countries with large gaps in
their ability to create, access, adopt and disseminate in-
novation. Second, it must facilitate coordinated decision-
making and a collaborative work environment in setting
transnational enabling conditions. Finally, it must do this
while accommodating differences in national-level orga-

nizational structures and enabling conditions.

WHAT IS DIFFERENT ABOUT
INNOVATION FOR GREEN GROWTH?

Innovation for green growth is similar to innovation
more broadly, but does have a few distinguishing char-
acteristics owing to the nature of the green growth
perspective. The term green growth has several defini-
tions. Similar to sustainable development, it advocates a
concept that optimizes economic growth while incor-
porating the full economic and noneconomic value of
natural resources and advancing social equity and in-
clusion.” However, the selection of the word “growth”
instead of “development” is intentional—the approach
is grounded in a belief that continued economic expan-
sion is compatible—if not dependent on—improving

resource efficiency and socially equity.

We also consider green growth to take a more process-
focused and transformative approach than that of sus-
tainable development. Sustainable development tends
to focus on defining the set of social and environmental
objectives within which economic development should
occur, and implicitly or explicitly prescribes a set of end-
state natural resource constraints on economic activities.
Green growth, in contrast, focuses on creating pathways
for sustainable economic growth with system conditions
that integrate economic, social and environmental values,

with a particular focus on their in‘cerdependency,6

Relative to innovation more generically, innovation
for green growth has a few distinct characteristics

worth highlighting:

e The benefits or avoided costs exceed economic
value as reflected in market prices, and include
various “externalities” beyond the typical spill-
over effects associated with innovation. More-
over, the benefits in the long term are more im-
portant than is reflected in typical private sector
discount rates or even social discount rates since
they include the avoidance of catastrophic events

difficult to incorporate into near-term decisions.
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e The benefits of innovation involve a high degree
of global interdependency, so that local actions
have relatively larger benefits to third parties in-
cluding those quite far removed from the creation

and implementation of the innovation.

e Individual innovations need to more often con-
form to a radical transformation of the current
growth pathway, requiring a relatively high de-
gree of coordination and mutual dependency,
and significant “all or nothing” tipping points. At
the same time, radical green growth innovations
often delivers an “old fashioned” service (e.g.
electricity or personal transport) reducing the
typical market catalyst for such radical innova-

tion (e.g. a critical mass of early adopters).

Overall, these distinctions mean that innovation for

green gl‘Oth’l requires:

i. A more central role for the public sector in creat-
ing adequate enabling conditions with innovation in
mind, especially the supply-demand mechanisms
that communicate economic and social value (e.g.

carbon pricing).

ii. A significant divergence from the traditional
“catch-up” model for innovation common to
many developing countries, with earlier and
more intense involvement in innovation, occur-

ring simultaneously with first deployment.

iii. A more prominent role for global mechanisms
that facilitate global value optimization, and
improve coordination across countries in fa-
cilitating large transformational shifts in growth
pathways—hence strengthening the case for an
international architecture with a particular focus

on green growth.

GREEN GROWTH AND REACHING THE
BASE OF THE PYRAMID

A particular challenge will be ensuring that green
growth innovation reaches markets at the Base of

Pyramid (BOP), enabling broader and low-cost access

to energy services and water, for example. A focus on
these markets would need to expand the range of op-
portunities available to countries that have been slow-
er to expand their formal innovation activity.” The col-
lective purchasing power of the BOP (defined as living
on less than $9 per day) amounts to roughly $5 tril-
lion, equivalent to the combined GDPs of Australia,
Spain, Mexico and South Korea. Yet, formal innova-
tion by both public and private organizations, includ-
ing that conducted in the BOP and that focused on the
BOP, has been very low.*

There are several reasons for such limited formal in-
novation for the BOP. First, their own public fund-
ing is scarce and often focused on short-term priori-
ties. Second, global public innovation funding does
not tend to cross national boundaries, and tends to
be focused on the domestic needs of the financing
countries, or on large and accessible foreign mar-
kets. Third, official development assistance (ODA)
tends to target direct poverty alleviation, often with
an immediate focus, and gives very little emphasis
to innovation support. Fourth, the risk-adjusted fi-
nancial rate of return in these markets is relatively
high, and available innovation capacity low, so large
corporations neither focus their innovation activity
in these markets nor for them. Finally, smaller, do-
mestic companies in these markets have less access
to long-term financing, weaker balance sheets, etc.
and hence little ability to invest in innovation. The
combination of these factors means it is highly un-
likely for BOP countries to reach an accelerated path
of green growth innovation without a high degree of

international collaboration and support.

Some evidence points to the fact that BOP countries
could be fertile ground for expanded innovation sup-
port. Significant informal innovation activity exists,
primarily around business models and institutional

arrangements that increasingly encourage entrepre—
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neurship. Moreover, revenue generating business
models to benefit the BOP are increasingly being
examined in development and business circles, and
some companies with strong social equity and sus-
tainability agendas have encouraged innovation for
BOP markets. Nevertheless, realizing accelerated
green growth innovation is going to necessitate much

faster capacity building in the BOP economies, and

BARRIERS AND TOOLS

Barriers to innovation exist at all stages of the tech-
nology chain and influence absorptive capacity in de-
veloping countries in different ways. Figure 2 below
provides an overview of the types of barriers pre-
venting successful innovation from taking root in de-
veloping countries, and corresponding opportunities

to overcome them.

policy and financial incentives that address the key

barriers and incentivize green innovation both in and

for the BOP.

A number of policy instruments have been developed to

address these barriers and to help build the innovation

FIGURE 2: BARRIERS TO GREEN GROWTH INNOVATION IN DEVELOPING COUNTRIES

Barriers

Conflicting policy instruments
that fail to adequately internalize
sustainability benefits.

Lack of infrastructure, or prevailing
infrastructure for fossil fuel use.

High risk associated with infant
markets and policy uncertainty.
High up-front capital costs

associated with initial transition.

Fear of losing intellectual property
rights and lack of enforcement
mechanisms.

Lack of frontier and adaptive
innovation capacity.

Lack of innovation commercialization
capacity.

Environmentally harmful subsidies
(e.g. fossil fuel and water) or lack of
pricing of externalities (e.g. carbon).
Tariff and nontariff barriers to trade in
environmental goods and services.
Reliance on external financial
support in least developed countries
(LDCs) leading to short term
policymaking.

Opportunities

Establish green growth policies that send consistent market and nonmarket
signals to incentivize transformative development pathways that integrate long
term economic, environmental and social benefits.

Public investment and policy incentives that overcome prevailing conditions

and create an enabling environment for business to pursue green growth
opportunities.

Financing tools appropriate to new risk categories, and capable of instilling
confidence in long-term policy stability.

Financing tools to mobilize large institutional investor funds, and development and
mobilization of local capital markets.

Improved international trade agreements, and the development of more “open
innovation” mechanisms (e.g. World Intellectual Property Organization, patent
purchase pools).

Creation of new research capacity and facilities, and improved ability to leverage
knowledge networks and benefit from international partnerships.

Entrepreneurship and commercialization support to promote new product
development and diffusion for local markets while reducing deployment costs.

International and national policy incentives.

Improved international trade agreements, and more dynamic competition and
technological diffusion.

Creation of national science, technology and innovation policies in LDCs to drive
long-term innovation commitments based on longer term growth, productivity and
sustainability objectives.

Source: UNESCO (2010), EBRD (2011), Ockwell et al. (2010).
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ecosystem at both the national and international level
(Figure 3). Many of these come from non-green growth
sectors, but also apply to green growth innovation. Sum-
marized in the table below and in Appendix 1, these in-
struments form broadly three categories: demand “pull”
policies, incentive “push” policies (financial or otherwise),
and collaborative structures. In addition to these specific
policy instruments, government also helps create criti-
cal ecosystem conditions through education and training
support, protections for intellectual property, and legal

conditions that facilitate commercial risk—taking.

Each incentive instrument has both benefits and risks
that must be carefully considered through robust pol-
icy frameworks and implementing agencies. Employ-
ing demand “pull” policies may have benefits including
reducing commercial uncertainty; educating consum-
ers to make better purchasing decisions; conferring a
price premium to leading producers; and encouraging
producers to be transparent about impacts. At the same
time, they risk setting performance standards too high
or too low; have difficulty ensuring deployment to tar-

get recipients; may not stimulate R&D that is far from

market; and may not have an effect in a market without

many substitutes.

Incentive “push” policies are the most common in-
novation policy set and can be financial or otherwise.
Benefits of these instruments include promotion of
carly stage innovation; faster and higher quality de-
velopment through competition; participation from
both large and small organizations; and direct and
high impact stimulus for socially beneficial innova-
tion. Risks associated with incentive systems includes
performance requirements set too low; lack of mar-
ket signals (i.e. picking losers); crowding out of pri-
vate sector innovation funding, and the inability to

influence commercialization phases of innovation.

Collaborative structures have the added benefit of encour-
aging knowledge sharing; minimizing individual transac-
tion costs through pooled resources and R&D; helping
arrive at a technology solution more quickly; promot-
ing intellectual property rights (IPR) sharing; reducing
deployment costs; and helping technologies reach target

populations in multiple countries. Risks include discour-

FIGURE 3: POLICY INCENTIVE INSTRUMENTS, DESCRIPTIONS AND

EXAMPLES OF REAL WORLD INITIATIVES

Instrument

Description

Example

Demand “Pull” Policies

Pricing or Taxing

Carbon emissions.

Setting a price on the market externality, commonly greenhouse gas

European Emissions
Trading System

Advanced Market
Commitment

A binding contract that guarantees the purchase of a technology that
meets certain performance requirements.

GAVI Alliance
Pneumococcal Vaccine

Open Trade

Policies and services across borders.

Policies that promote the unrestricted flow of environmental goods

Asia-Pacific Economic
Cooperation

Product Labels .
environmental standards.

Certifications for product and services meeting certain social and

Fair Trade Certified Label

Procurement or
Manufacturer

environmental or social standards.
Standard

A standard to purchase or manufacture appliances meeting certain

U.S. EnergyStar appliance
standards

GREEN GROWTH INNOVATION: NEW PATHWAYS FOR INTERNATIONAL COOPERATION



FIGURE 3: POLICY INCENTIVE INSTRUMENTS, DESCRIPTIONS AND EXAMPLES OF REAL WORLD
INITIATIVES CONTINUED

Incentive “Push” Policies— Financial or otherwise

Various provisions of

Compulso
Lice:se i A legal permission to manufacture a technology without the consent Trade-Related Aspects of
Agreement of the patent owner. Intellectual Property Rights
9 (TRIPS)
Pay-for- ) . . ) . Brazilian Development
A financial incentive disbursed upon achievement of a desired
Performance ! ! Ve disbu up eV ! Bank (BNDES) Amazon
outcome.
Reward Fund
. . A ranking of organizations, countries, or municipalities based on Yale Environmental
Public Ranking . . .
socially responsible behavior. Performance Index

. . - . U.S. National Science
Funding to undertake a certain activity, sometimes awarded on a )
Research Grant . , , Foundation research
merit basis as agreed by a committee of experts.

grants
“Sticky” City Policies to encourage talented individuals and successful New Partnership for
Policy organizations to remain in developing countries/cities. Africa’s Development
Equity, Loan or Quasi-commercial funding for innovative business activities that would | Government cleantech
Loan Guarantee otherwise be unable to garner commercial funding. venture and seed funding
Tax Credit Tax reductions granted to entities that undertake desirable activities. Small business tax credits

Collaborative Structures

The Consultative Group on
International Agricultural
Research (CGIAR)

Center for Innovation,
Entrepreneurship and
Technology (CIETEC)

World Business Council for

Applied Research | A network of researchers that conduct collaborative research on
Network applied topics.

Start-up or A network of innovators or “start-ups” that promotes ideas sharing and
Innovator Network | facilitates access to markets and investors.

A place to access patent resources that are made available to Sustainable Development
Patent Commons .
members or the public at large. (WBCSD) Eco Patent
Commons

. . . . GlaxoSmithKline (GSK)
A consortium of companies agreeing to cross license patents related

Patent Pool ) Patent Pool for Neglected
to a particular technology. . .
Tropical Diseases
United Nations Framework
Technology Programs that facilitate the transfer of technological know how and Convention on Climate
Transfer Program | devices across borders. Change (UNFCCC)

Technology Mechanism

Source: Adapted from Appendix 1
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aging partners from secking collaboration opportunities
with nonmember institutions; and excluding innovation
from smaller innovators who either lack the capacity to
participate owing to high transaction costs or fear losing

IPR to larger, better funded partners.

Perhaps the most striking insight from a review of in-
novation policy tools is the dearth of information about
what works, and the difficulty measuring and evaluat-
ing policy outcomes. Nevertheless, experience over the
last few decades provides a number of broad principles
about “best practice” innovation support that will need
to be incorporated into any new mechanisms for inter-

national innovation support and collaboration:

e Suitable to high-risk activities, including

tolerance for high rates of failure, which are often

GREEN GROWTH INNOVATION: NEW PATHWAYS FOR INTERNATIONAL COOPERATION

a sign that policy is well targeted, and very low
transaction costs that are in line with small-scale

and uncertain return to recipients.

Strategic but not prescriptive, setting clear
and broad target outcomes (e.g. decarbonization
of energy supply) while remaining open to multi-

ple, competitive and often unexpected solutions.

e Joined-up across the innovation chain,

encouraging feedback from end-markets to
new developments and vice versa, often linked
to deployment and involving strong private

sector participation.

Embedded with innovation ecosystem,
both in terms of developing local ecosystem
capacity when required, and in terms of tar-
geting support that is appropriate to existing

local capacity.



I1l. TRENDS IN GREEN GROWTH
INNOVATION IN EMERGING AND LEAST
DEVELOPED COUNTRIES

activity remains heavily concentrated in developed countries (including newly de-

veloped countries like South Korea) with a dominant position in terms of overall innovation activity, and frontier

innovation in particular. Nevertheless, the balance is clearly shifting as an emerging tier of large new innovator

countries—including China, India and Brazil, for example—has begun to close this gap, and transform the global

innovation ecosystem. At the same time, a new gap has opened where the least developed countries (LDCs) rep-

resent a smaller and smaller share of global innovation activity despite impressive economic growth.

Developments of national and international innova-
tion ecosystems tell a similar, if more nuanced story.
The new tier of emerging innovators have developed
deep capabilities and supportive enabling conditions,
and achieved a strong innovation supply chain as a
complement to their growing economic activity and
industrial development. This investment in the na-
tional ecosystem largely preceded the boom in inno-
vation activity, and has now facilitated increasing in-
tegration into global innovation supply chains. Least
developed countries are in an earlier stage, although
there may be significant informal innovation, espe-
cially in operational systems, business models and
organizational structures, which is harder to gauge.
Behind these overarching patterns exists a wide di-
versity of national conditions, providing a variety of

options to building a robust innovation ecosystem.

Despite these generally auspicious trends, the overall
amount of innovation activity across both developed
and developing countries remains low relative to that
required for a timely green growth transformation.
The gaps are particularly large in areas requiring sys-
temic innovation that fundamentally alters existing

infrastructure development pathways.

RESEARCH, DEVELOPMENT AND
DEMONSTRATION SPENDING TRENDS

Innovation spending provides the most direct measure
of innovation activity. Although data across countries are
often imperfectly comparable or incomplete, estimated
R&D spending reached $1.3 trillion in 2011 (measured
in purchasing power parity terms) across all sectors,
green growth and otherwise. This is a 17 percent increase
since 2008. Spending was led by the United States (32
percent), China (13 percent), and Japan (11 percent)’. In
total, developed countries' plus China account for about
90 percent of total R&D spending, reaching almost 97

percent if you add India, Russia and Brazil.

There is a tier of emerging country innovators, led by the
BRIC (Brazil, Russia, India and China) countries in terms
of absolute spent and proportion of GDP spent, followed
by countries like South Africa, Hungary and Turkey in
terms of the proportion of GDP spent. In recent years,
these countries have doubled (or more) the proportion of
GDP spent on R&D, even as GDP has risen sharply. China
is again the most outstanding case going from 0.6 percent
of GDP in 1995 to 1.6 percent in 2011. If it follows the
trend of the United States in the 1950s, or South Korea in
the 1980s and 1990s, it will join the tier of the developed

countries within 10 to 15 years.
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Nevertheless, the gap remains very large. No developing
country apart from China is spending more than 1.2 per-
cent of GDP on R&D, and the least developed countries
spend well below 0.5 percent. This compares with 2.5 per-
cent on average for developed countries, and more than 3
percent for leading countries like Denmark, Sweden, Isra-
el, South Korea and Japan. Those countries not among the
emerging country innovators would face at least 30 years

of “catch up” if recent history is a good indicator.

With regard to green growth R&D spending, no broad
“green” R&D spending indicator exists but one proxy is
renewable energy R&D. The developed countries again ap-
pear to dominate with about 75 percent of total renewable
energy R&D in 2011. Here too, China stands out among
developing countries with about 19 percent of world to-
tal—together with Brazil and India accounting for over 80
percent of developing country R&D."" Evidence related to
broader green growth technologies (including both renew-
able energy, carbon capture and storage, low carbon ser-
vices, and energy efficiency related technologies) confirms
these trends, as does data on spending for demonstration
projects. Adding these to the picture increases the gap be-
tween developing and developed countries, and between
emerging innovator countries and other developing coun-
tries.”” Finally, it is worth noting that case study-based re-
search also confirms that environmental sustainability has

been an active area in emerging innovator countries. ">

PATENT TRENDS

Another way to measure national green growth inno-
vation activity and ecosystem capacity (especially for
frontier innovation) is through patent data. While not
a perfect proxy, as intellectual property (IP) protection
is less of an incentive in developing countries than in
developed countries, these patent trends are valuable

indicators of innovation activity.

A recent World Bank study of OECD data on U.S.-is-

sued patents found that high—income countries domi-

nate the issued patent landscape.'* Whereas high-in-
come countries produced more than 6,000 U.S.-issued
green technology patents” (GHG-reducing technolo-
gies only) between 20062010, excluding China, de-
veloping and emerging countries combined produced
fewer than several hundred.'® Even more telling, the
gap between developed and developing country U.S.-
issued patents has widened since 1996, suggesting that
recent convergence in GDP has not closed the gap in

frontier innovation activity.

Developing country green growth innovation is led by
East Asia-Pacific countries, with a total of 49 green pat-
ents from 20062010, followed by Southeast Asia (17
patents) and Europe and Central Asia (13 patents). The
data also suggest that some emerging economy technol-
ogy innovators are beginning to distinguish themselves.'”
China is the most prominent, but other emerging econ-
omies also stand out including India, Brazil, Russia, Ar-
gentina, Malaysia, Mexico, Hungary and South Africa.
In all, these countries account for 80 percent of green

patent grants to all developing countries.

Patterns of technology patenting in terms of sector and
scale also vary between countries at different income
levels. Across climate change mitigation technologies,
between 2001 and 2010 the greatest share of patents in
high-income countries was issued to advanced vehicle
and waste-to-energy technologies. In developing coun-
tries they were issued to wind and solar technologies,
the third and fourth most popular issued patent catego-
ries in high-income countries. This gives some indica-
tion that developing countries are focusing innovation
in areas where they have emerged as major producers.
Nevertheless, some emerging economies are begin-
ning to pursue patents in technology sectors in which
there had been no patent activity before 2001, such as
advanced vehicles, biomass and lower-carbon cement.'®
This indicates a potential trend in which the new tier of

emerging economy innovators are leading with innova-
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tion in order to compete in sectors where they have no

historical precedent as producers.

Finally, the patent data provides some insight into the di-
rection of technology transfer, and the dynamics of the
global innovation ecosystem across developed and devel-
oping countries. While the direction of technology trans-
fer remains heavily North-South, emerging economies
are investing more heavily in technology R&D. This is par-
ticularly true for innovations developed and first adopted
in China and India before moving to Northern and other
Southern markets. While one might expect such trends to
emerge eventually in U.S. patent issuances, evidence for
any such trends has hitherto been absent: U.S. patent issu-
ances to teams of South-South collaborators across all types
of technology stands at a mere 0.3 percent.'” This suggests
a few possibilities. First, South-South innovative collabo-
ration may remain almost nonexistent. Second, these col-
laborators may not see value in U.S. patents, or find the
cost too high to apply for U.S. patents given they are look-
ing to serve local and not global markets. Third, the pos-
sibility remains that much of the innovation happening in
the Southern context is not what might be called “formal”
innovation, but rather is informal innovation that is not
well-measured by a narrow indicator like patent activity.
Such activity in the innovation ecosystem would be useful
to understand better, but the challenge remains on how to

measure such informal innovations in practice.

Overall—while there are some promising trends
among one tier of emerging economies, the national
patent trends still point to low overall green growth
innovation, at least with regards to frontier innovation
related to goods and services. Moreover, the extent
of green growth innovation activity in least developed
countries and their participation in the global innova-
tion ecosystem remains particularly low. This also re-
inforces our earlier evidence that developing country
innovation capacity for green growth innovation re-

mains relatively small.

Overall, the available evidence on research, development,
demonstration and deployment activity suggests that gaps
between developing and developed countries remain
large across both frontier and adaptive innovation, and
that only a handful of countries (primarily China) may be

on course to close these gaps in the foreseeable future.

RESEARCH AND DEVELOPMENT
SECTOR TRENDS

Since a critical role for international innovation co-
operation might be to increase funding and improve
the effectiveness of funding by reducing duplication in
areas with large and urgent innovation requirements,
it is important to understand where the largest gaps
exist in current green growth innovation activities. Al-
though definitions are imperfect and some technolo-
gies serve multiple purposes (e.g. general information
and communications technology for smart grids), the
evidence suggests that explicitly green growth related
R&D spending is only a small fraction of the global to-
tal (probably less than 5 percent).”’ Moreover, even in
the OECD countries, which have relatively high green
growth R&D spending, estimates suggest current
R&D spending on clean energy technologies is far less
than what might be required per annum to achieve a

low-carbon transition quickly and at the lowest cost.?!

Interestingly, the gaps in OECD countries are relatively
small for solar and wind technologies for which mar-
kets have already developed, and for which significant
infrastructure changes (e.g. to the electricity grid)
are not required, at least initially. On the other hand,
green growth technologies requiring significant system
transformation, like carbon capture and storage (CCS),
advanced vehicles and smart grids seem to face large
gaps in required versus available financing. At the same
time, large gaps exist in energy efficiency innovation,
which tends to involve many technologies interacting

in often complex systems. This tendency is amplified
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in developing countries. While we saw that developing
countries account for about 25 percent of R&D spend-
ing in renewable energy, their share of R&D spending
for a broader set of green growth technologies (includ-
ing smart grid, energy storage, energy efficiency and
advanced transportation) is only about 10 percent, with

China accounting for about 80 percent of this.”

RESEARCHER HEADCOUNT TRENDS

The number and trends of active researchers in each
country provide a measure of innovation capacity, espe-
cially with regards to R&D. In 2007, developing coun-
tries had 37 percent of the world’s science researchers,
up from 30 percent in 2002.”* They also had about 40
percent of science and engineering doctoral students.
The data on these trends are not comprehensive, but
the largest growth appears to be among the group of

emerging innovator countries, especially China.

At the same time, the OECD Math, Science & Technol-
ogy Indicators database suggests that even the most ad-
vanced emerging economies still have fewer than two
math and science researchers per 1,000 employees,
with least developed economies much lower. By com-
parison, the five developed countries with the highest
ratio, all of which are in Scandinavia, employ more than

10 math and science researchers per 1,000 employees.”

The most advanced emerging economies also have
much lower ratios of private sector researchers to to-
tal employees than high-income countries.” This rein-
forces the evidence that frontier innovation capacity is
low in some of the most advanced emerging economies,
and suggests that the adaptive capacity of is also low,
since private sector researchers tend to drive adaptive

innovation with its greater focus on commercialization.

While data did not give proportions for researchers in
green growth industries, these trends suggest that both
publicly and privately funded research capacity still has

a large scope for expansion in developing countries in
order to close the gap with developed countries. Never-
theless, at least in some countries research capacity ap-
pears to be large relative to existing innovation activity.
This represents a positive trend in terms of ecosystem
maturity, and suggests that at least some countries are

underutilizing their potential capacity.

INSTITUTIONAL STRUCTURES
AND ENABLING CONDITIONS FOR
INNOVATION

While national and subnational innovation ecosys-
tems share a common set of actors and organizations
(research institutions, entrepreneurs/firms, financial
institutions, etc.), there remain significant differenc-
es in their relative size and role, and in the robustness
of the ecosystem in which they act. In understanding
the potential role, operation and governance of an
international architecture for innovation, there are a

few key features worth highlighting.

First, the roles of the government, private sector and
“third sector” (e.g. universities or research institutes)
in funding and performing innovation differ across
countries. Moreover, unlike innovation activity lev-
els, these differences do not clearly track overall lev-

els of development.

While the government is usually a large source of
funding, its relative size fluctuates greatly between
countries and sectors. For example, if we look at
renewable energy RD&D, government spending has
generally accounted for more than half of the total
between 2005 and 2011, but country-level variation
is high (Figure 4).7%"

The governance of public sector funding also varies
greatly—in some cases, national science and tech-
nology ministries/agencies dominate public funding,

in other cases funding may be split between sector
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FIGURE 4: R&D INVESTMENTS BY RENEWABLE ENERGY COUNTRY
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Source: BNEFE, IEA, IME, various government agencies as cited in BNEF and UNEP, 2012.

focused ministries (e.g. Ministry of Industry) in com-

bination with education focused ministries.

Similarly, the nature of private sector financing can
vary greatly. While in most countries private sector
funding for innovation is predominately self-financed
up until deployment, in some countries relatively
large and independent venture finance institutions
have emerged, while in others quasi-public financial
institutions often provide concessionary lending terms

that take into account the added innovation risk.

Countries also vary widely in terms of the role of

different institutions in performing innovation. The

extent of national laboratory systems, the size and in-
dependence of universities, and the role of large ver-
sus small companies all vary greatly across, and even
within, countries. For example, the role of higher
education institutions tends to be much greater in
Europe than it is in Japan, South Korea or China. And
even within Europe, the role of such institutions in

the UK is larger than in other countries.

A second key difference across countries is the ro-
bustness of broader enabling policies for innovation,
including education and training, IPR protections,
and supply-demand mechanisms that communicate

economic and social value. Previous sections docu-
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mented the large differences in education and train-
ing support in scientific disciplines, particularly the
gap between developed countries and a new tier of
emerging innovator markets on the one side, and
least developed countries on the other. Similar gaps
exist when it comes to the creation of market de-
mand conditions, where the adequacy and extent of
“pull” mechanisms (e.g. efficiency standards, labeling
programs, feed-in-tariffs, etc.) vary greatly across
countries, mostly in line with the deployment trends

analyzed below.

Unlike these two enabling policies, differences in
IPR protections can vary in ways that do not closely
match development levels. IPR policies are some-
times characterized by what can be seen as arbitrary
and inconsistent application. Between countries, and
even between sectors in a specific country, the IPR
conditions include: aggressive industrial policies, in
some cases to “steal” foreign technologies and in oth-
ers to protect against them; conscientious neglect
that allows the local private sector to do whatever it
likes or can get away with; and relative enforcement,
sometimes in collaboration with other countries.
Unfortunately, this too can leave BOP countries un-
derserved—on the one hand unable to effectively
adopt leading technologies without the full support
of IPR suppliers, and on the other hand, caught with-
out that support owing to conflicts between those

same suppliers' larger emerging markets.

A third key difference worth highlighting is the de-
gree to which national innovation ecosystems are in-
tegrated into global innovation supply chains. Recent
work has highlighted the globalization of innovation
supply chains over the last few years. The best avail-
able evidence suggests that this has been a gradual
process, with some acceleration since the middle of
the last decade led by large multinational companies.

Data on U.S. multinationals’ R&D abroad shows an

increase from about 12.5 percent in 1998 to 15.7
percent in 2008. There are also strong signs of this
growth accelerating since the mid-2000s, with over-
seas R&D employment of U.S. multinationals increas-
ing from 16 percent to 27 percent between 2004 and
2009. Nevertheless, other developed countries still
constituted the destination for over 85 percent of
U.S. overseas R&D in 2008, although overseas R&D
spending to developing countries has generally in-
creased two to three times faster than to developed

countries.

Besides being a growing destination for R&D out-
sourcing, more detailed case study-based analyses
highlight increasing numbers of local innovation
champions and trends toward “reverse innovation,”
where innovation originating in developing countries
is transferred to developed countries.” Again, we
see integration into global innovation systems driven
primarily by the emerging innovator countries like
China and India, and to some extent Brazil, Mexico
and Malaysia. Evidence for the least developed coun-
tries indicates few and relatively isolated success sto-
ries. In general, the pattern of development indicates
that integration into the global innovation system has
lagged behind macro-level economic and innovation
capacity growth, suggesting it is a result of local de-

velopment, rather than a leading cause.

DEPLOYMENT INVESTMENT TRENDS

Deployment trends provide a final indicator of
green growth innovation activity, especially in terms
of adaptive innovation. Here the relative increase
among developing countries is most pronounced.
From 2005 to 2011, the share of total renewable
energy investment in developing countries has in-
creased from 26 percent to 35 percent, although this
share has stabilized since 2009. In absolute terms, the

developing world has increased its investment more
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FIGURE 5: FINANCIAL NEW INVESTMENT, DEVELOPED VS. DEVELOPING COUNTRIES
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than tenfold, as compared to less than fivefold for the
developed world (See Figure 5).*

Although developing countries at all income lev-
els have shown significant growth, larger emerging
countries are again dominant. For example, China,
India and Brazil accounted for about 75 percent of
the investment in renewable energy among develop-
ing countries over the period from 2004 to 2011, a
number very similar to what we saw for R&D spend-
ing. This is in spite of accounting for only 57 percent
of GDP over this period. Hence, these emerging in-
novators are both growing faster, and expanding their
renewable energy activity at a relatively quicker pace
(roughly two to four times faster).’ Despite strong

growth rates, the least developed countries absolute

levels of investment in renewable energy remains

very low.

Moreover, the prominent role of emerging innovator
countries is even more pronounced for levels of energy
production and investment. For example, developed
countries have led by a far greater extent in distributed
energy investment over the last few years with roughly
tens times the investment of developing countries ver-
sus roughly equal investment levels in utility-scale re-
newables.’! Yet while accounting for a very small pro-
portion of distributed solar deployment, China led with
over 50 percent of worldwide production, demonstrat-
ing how an emerging innovator country can leverage its
innovation capabilities to serve international markets

even in the absence of domestic activity.
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V.

INTERNATIONAL COOPERATION:

OVERVIEW OF EXISTING INITIATIVES

of desk research and interviews, we initially identified more than 300 interna-

tional initiatives with a stated mission to advance at least one sector of green growth. While this can only be

a partial list, we believe we have identified the most significant initiatives with respect to operating models

utilized, services rendered, geographies of focus, and technology stages affected. Overall, approximately half

of the initiatives we surveyed can be considered as only indirectly targeting the research, development, de-

ployment and diffusion of technology. These are organizations without missions or objectives to influence the

technology development cycle, although they are working towards the goal of accelerating green growth.

We then narrowed the list to some 163 international
initiatives that most directly support green growth in-
novation (Appendix Table 3). In order to be included
on this list, initiatives had to meet the following three

requirements:

e International—having at least two organizations
from different countries providing operational
support or being run by one organization with

operations in at least two countries.

e Noncommercial entity including nongovernmen-
tal organizations (NGO), government, or inter-
governmental organization (IGO), or public-pri-

vate partnership.

e Either conduct technology research, development,
deployment, or diffusion or have as one of its stated

objectives to support technology innovation.

To limit the scope of the analysis to areas that were
relatively less understood, we excluded initiatives that
focused solely on supporting large-scale investment
programs, while recognizing that the deployment stage
they support is an important part of the innovation
agenda. These large funds, like the Global Environment
Facility, the Climate Investment Funds and the newly
created Green Climate Fund, as well as flows from the
multilateral development banks, national development
banks and bilateral investment funds are of course part

of the larger international architecture, and the recom-

mendations will make appropriate links to them in the

latter sections of this report.

Most organizations engaged in these initiatives were
cither governmental (including intergovernmental) or
nongovernmental organizations. While private sector
participation was widespread, there were few initiatives
structured as full public-private partnerships.”” Most
of these organizations perform technology research,
or they coordinate the RD&D activities of their mem-
bers. Most also provide information sharing, including
everything from report publication to the maintenance
of public databases to conference convening, often in
combination with providing technology research. Em-
phasis is most often on the earlier stages of the inno-
vation spectrum, with fewer organizations focused on
demonstration and initial deployment. Notably, direct
financing and business support services were relatively

rare, provided in less than a quarter of the initiatives.

Over 80 percent of these 163 initiatives were split
roughly between a global or developing country focus,
with the latter generally covering large, geographical-
ly cohesive regions. Sub-Saharan Africa was the most
commonly covered region owing to ODA related sup-
port. While initiatives focused on developed countries
were fewer in number, their relative weight in funding

is much larger, especially if one excludes Africa. Most
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initiatives coalesce around a specific sector, with energy,
including energy efficiency, and agriculture, due to the
share of African initiatives, by far the largest areas of fo-
cus, followed by water (also often tied to agriculture),

and then forestry, biodiversity and transport.

The rest of this section provides a detailed discussion of
the initiatives by services provided, organization type,
geographies of focus, sectors of coverage, and technol-

ogy areas targeted.

ORGANIZATION TYPES AND
IPR FRAMEWORKS

The analysis shows that of the roughly 163 green growth
innovation initiatives surveyed, over half were governed
by government entities (including IGOs), while about
40 percent were governed by NGOs. Most of the gov-
ernmental initiatives were multilateral partnerships with
a significant bias toward collaboration among advanced
economies, and to some extent the tier of emerging inno-
vators. The most common types of multilateral arrange-
ments on the list are a joint R&D agreement between In-
ternational Energy Agency (IEA) member countries with
42 current technology implementation agreements, and
the suite of arrangements under the European Commis-
sion, with €20-30 billion a year in funding. A notable ar-
rangement of multilateral cooperation is the Consultative
Group for International Research (CGIAR). There also
exist a number of large initiatives involved a single devel-
oped country (e.g. Switzerland, U.S. and Japan) engaging
with multiple developing countries. Such arrangements
are the primary vehicle for government-led collaboration
between developed countries and least developed coun-
tries. In contrast, most of the NGOs listed are North-
South partnerships. Many of these efforts are far smaller
than the large government-led initiatives, with a few
notable exceptions, such as the Bill and Melinda Gates
Foundation. At the same time, NGOs receive a large part

of their funding from governments.

The role of the private sector is somewhat more com-
plicated. On the one hand, we have already seen that
a certain degree of purely private sector international
“collaboration” is occurring through the globalization of
innovation supply chains.” In addition, most of the larg-
est international innovation initiatives involve private
sector participation (albeit predominately from devel-
oped countries), most often as partners in conducting
public- or NGO-funded innovation, but increasingly
also as active participants in the process of defining in-
novation priorities. Yet on the other hand, cross border
public-private partnerships for green growth are un-
common. Domestic partnerships for green growth are
more common though still few in number. The United
Nations Development Program (UNDP) Special Unit
for South-South Collaboration has identified 28 public-
private partnerships for sustainable development, of
which 23 are in developing countries.”* Almost all of
these initiatives are partnerships among organizations
in the same country and thus were not candidates for
evaluation for this research project. The few that were
international partnerships did not have a stated mission
to stimulate innovation. Overall, our research yielded
only a handful of international public-private partner-
ships that directly support RDD&D, and most of these
were fairly recent initiatives (e.g. the U.S. Water Part-
nership, Sustainable Energy for All, and EU Joint Tech-
nology Initiatives), and private sector commitments are

often modest.

There seem to be several reasons for the relative rar-
ity of both North-South private sector collaboration
and public-private partnerships in international inno-
vation initiatives. First, some partnerships founder be-
cause of a real or perceived lack of equivalent protec-
tion and enforcement of IP rights across countries, and
the desire by private sector entities to protect IP for
self-commercialization. Alternatively, many develop-
ing countries have put in place Trade-Related Aspects

of Intellectual Property Rights (TRIPS)-compatible
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IP systems; in these cases, competitive factors and the
availability of public funds to support North-South col-
laboration could be at least as important as IP issues.
Most international innovation programs with significant
private sector participation have either relied on flex-
ible approaches essentially determined by partners at
the project level, or in some cases on broader frame-
works that exclude nonmembers, and usually require
complex arrangements. Such arrangements can work,
but they generally rely on a common overarching IPR
regime, and are often limited to North-North consor-
tia. Another reason is the ease of private sector part-
nering with domestic agencies and universities due to
proximity and institutional familiarity. When interna-
tional innovation cooperation is desired, most parties
(research institutes, companies or governments) often
prefer bilateral agreements to multilateral arrange-
ments in order to maintain quality standards, better
control budgets, and build one’s own competencies and
brand in a competitive environment. Finally, there re-
mains a larger systemic divide: while many developed
countries have created an open and competitive system
for funding green growth innovation and a consortium
of companies has gradually developed to take advantage
of this, many developing countries take a more inte-
grated industrial policy approach. Despite the attempts
of the IEA and recent public-private partnership initia-
tives, in the absence of significant amounts of funding
for North-South collaboration, there is little incentive

to overcome these barriers.

SERVICES PROVIDED

Organizations that work in the green growth space
provide a host of services, from direct technology re-
search and development to technical assistance, train-
ing and business advisory services. Of the initiatives
on the list, the majority provide technology R&D and
information sharing services (Figure 6). A “Technol-
ogy R&D” service is one that either involves the per-

formance of direct R&D activities or the coordination

of client/member R&D on the basis of ﬁnancing pro-
vided by a third party.

The most popular service is information sharing (in-
cluding free report publication, public online database
maintenance, policy brief preparation and conference
convening), provided in many cases as a required com-
plementary activity to technology R&D services. De-
spite the popularity of information sharing systems,
international organizations continue to call for the de-
velopment of new information sharing platforms. This
could suggest that there remains a need for more such
initiatives, that existing initiatives are failing to provide
the information required to accelerate innovation, or
they are failing to effectively disseminate this informa-
tion to all potential beneficiaries. Or, it could represent
an institutional default position of sorts—a fairly low-
cost, low-risk framework that allows stakeholders to

initiate activities.

The second most common technology R&D services are
usually provided in one of two models. In some cases they
are linked to the provision of financing—about one-fifth
of the organizations surveyed provide financing services,
including research grants, fellowship/scholarships, and
debt and equity placements, almost always in conjunc-
tion with technology R&D services. In others, they create
a collaborative platform, with some strategic guidance,
but with funding provided by members. In either case,
they can be multilateral (e.g. the funded Joint Technology
Initiatives and the unfunded IEA Implementing Agree-
ments”), unilateral (e.g. funded Science and Technology
Research Partnership for Sustainable Development SA-
TREPS), or nongovernmental (e.g. the funded CGIAR
and the unfunded Global Bioenergy Partnership). Note
that organizations whose only service provided is financ-

ing were not included in this analysis.

In distant third, fourth and fifth places in popularity are
policy advocacy, networking and financing, Just under 40

percent of organizations on the list provide policy advo-
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FIGURE 6: SHARE OF INITIATIVES BY SERVICE PERFORMED**
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Note: *Tech R&D, Tech Implementation: These organizations either perform technology R&D or implementation (deployment) themselves, or they coordinate

their clients’ / members’ activities in these areas.

Note: **Percentages total more than 100 percent as many initiatives pe(form mu]tiple services.

cacy services and a similar number provided networking
services, which includes activities from conference host-
ing to virtual connections with foreign researchers to
making the connections for entrepreneurs to receive seed
capital from investors. Least common service areas were
market analysis, nonbusiness related technical assistance,
training and education, and business assistance—each

performed by fewer than 15 percent of all organizations.

One example of an initiative providing business adviso-
ry services is the Infodev-supported Climate Innovation
Center Network. Following an assessment of climate
innovation needs in developing countries, Infodev, an
international partnership housed at the World Bank, has
created business plans for seven of these centers to be
opened in emerging and developing countries. The cen-
ters will provide soft loans, business training, technical

assistance, networking and market information while

working with host country governments to develop
policies that support clean technology absorption. An-
other example is the Global Change System for Analy-
sis, Research, and Training (START) that builds capacity
among researchers and institutions in Africa and Asia

through grants, fellowships and training programs.

Despite such notable exceptions, the overall dearth
of technical and business advisory services point to
the lack of capacity building support that might be
most beneficial to BOP countries, which haven’t yet
developed the ecosystem required to take advantage
of technology R&D, information sharing, networking
and financing opportunities. This relative dearth may
also mean that green growth research and develop-
ment efforts are not strongly enough linked to busi-
nesses and deployment projects that actually imple-

ment such innovations.
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INNOVATION PHASES TARGETED

Initiatives surveyed target all four phases of the innova-
tion cycle, although there is a large skew toward the
carlier stages (Figure 7). More than three-quarters
target the research phase, and about two-thirds target
both research and development. Initiatives that perform
research, development and/or demonstration but stop
short of deployment also tend to be those focused on
technology R&D and information sharing services, with
less emphasis on services related to capacity building
For these initiatives, the driving goal is R&D excellence
in terms of frontier innovation, rather than excellence in
terms of the adaptive innovation perhaps better catered

to the needs and capacities in developing countries.

Fewer initiatives studied targeted the demonstration and
deployment phases alone. Later phase projects require

larger funding commitments and greater coordination of

large national investment policies. They require extensive
private sector involvement, and a relatively more com-
plex assessment of the optimal public-private leverage
ratios. Because of scope limitations in the study design,
the instruments that support the large scale demonstra-
tion and deployment phase, such as the large investment
funding vehicles (like the Global Environment Facility or
the Climate Investment Funds, Green Climate Fund or
other multilateral and bilateral investment flows), were
not studied in detail. However, almost all of this funding
has gone to support deployment of proven technologies
with relatively little focus on the riskier earlier stages of
the RDD&D continuum. One exception is the program
to fund a major scale-up of concentrated solar power in
North Africa under the Climate Investment Funds’ Clean
Technology Fund. Further research to understand the ex-

tent to which multilateral and other international coop-

FIGURE 7: SHARE OF INITIATIVES BY PHASE TARGETED*
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eration on the investment side is accelerating take-up of

new technologies is needed.

Some initiatives have put emphasis on linking their work
across the innovation cycles. Two notable examples are
the IEA, which works to draw in the private sector and
demand-led considerations into its frontier-focused
innovation activities, and a number of health and agri-
culture focused efforts like the Consultative Group on
International Agricultural Research, which are heavily
driven by poverty alleviation goals, and put more em-

phasis on local needs and adaptive innovation.

REGIONAL DISTRIBUTION

The geographic distribution of international green
growth innovation initiatives shows a relatively large

emphasis on developing countries. Close to 40 percent

of the initiatives surveyed focus exclusively on green
growth innovation for developing countries. Of these,
over one-third are programs with no specific regional
focus, followed by sub-Saharan Africa (26 percent), East
and South Asia (19 percent), Eastern Europe (8 per-
cent) and Latin America (8 percent)* (Figure 8). Least
common recipients are countries in Middle East/North
Africa and the Indian subcontinent. It is important to
note that the geographical distribution of internation-
al initiatives is quite different from the distribution of
green growth innovation activities (as detailed in the
previous section), which tends to be much lower in sub-

Saharan Africa.

Many initiatives look to reduce tons of emissions and
therefore focus on countries and regions like China

where there are strong opportunities. Others have a

FIGURE 8: GEOGRAPHIC BREAKDOWN OF TARGET RECIPIENTS
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FIGURE 9: SHARE OF INITIATIVES BY SECTOR**
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poverty alleviation mission and ODA orientation, with
a focus on least developed countries like many in Africa.
The relative lack of focus in Latin America may be ex-
plained by the combination of low-emissions intensity
and middle-income status nations, and notable pre-ex-
isting Latin American programs like the Inter-American
Institute for Global Change Research—an IGO that
supports the exchange of scientific information across
borders by funding collaborative research, running
technical trainings, and hosting workshops for informa-
tion exchange. Yet middle income countries with high
green growth improvement potential like non-EU-af-
filiated Eastern Europe and Central Asia and South Asia

may be falling between the cracks.

Perhaps even more importantly, while less than one-

third of the initiatives on the list target developed coun-

tries, these are among the most generously funded,
thanks largely to the EU programs. Moreover, developed
countries largely dominate many of the global initiatives
most notably the IEA Implementing Agreements. Hence
while the relative number of organizations focused on
the developing world points in the right direction, the

relative funding tells a less optimistic story.

SECTORS TARGETED

For the vast majority of initiatives, a sector rather than
regional focus drives their work. About 80 percent of
the initiatives were focused on a specific sector, while
only about 40 percent were focused on a specific region
with over half of these EU focused. The energy sector
claims the greatest share at 28 percent, followed by ag-

riculture at 25 percent, and energy efficiency at 14 per-
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cent (Figure 9). This finding is not surprising consider-
ing the tangible profit opportunity in renewable energy
and energy efficiency in developed countries, and the
economic reliance of most developing country econo-
mies on agriculture. Energy and agricultural initiatives
are also those that tend to most target all four phases of
the innovation cycle. We expect that the popularity of
these two sectors is consistent with global investment
trends in clean technology. As noted above, renewable
energy appears to have a relatively high proportion of

innovation activity.

The international organizations sponsoring renewable
energy are also among the largest, including the Inter-
national Energy Agency, the Clean Energy Ministerial
of the Major Economies Forum and the suite of EU ini-
tiatives. All have a relatively large focus on developed
countries and frontier innovation. Moreover, the grow-
ing participation of the private sector is dominated by
industry from developed countries, in line with the
national sources of funding. Notable exceptions exist,
and large efforts are being made to expand developing
country involvement. For example, the IEA’s Energy
Technology Data Exchange and Network of Expertise
in Energy Technologies have an explicit mandate ex-
tending to developing countries. Also, the Clean Energy
Ministerial manages the Renewables and Efficiency De-
ployment Initiative (Climate REDI), an $85 million set
of three projects to spur the adoption of energy efficient
technologies in developed and emerging economies.
Nevertheless, the bulk of international green growth
innovation initiatives are focused on energy, developed

countries, and frontier research and development.

In this context, it is also interesting to note the relative
lack of initiatives in green transport, carbon capture and
storage, and electricity networks and storage. All to-
gether, such initiatives account for less than 15 percent
of total funding (with transport alone at 7 percent),

and tend to be focused almost exclusively on developed

countries. This suggests a particular gap in innovation ar-
eas requiring coordinated, systematic change and large
demonstration phases (e.g. smart grids). While there
are a number of bilateral initiatives, international ac-
tivities in this arena tend to be in the area of knowledge
sharing similar to the Clean Energy Ministerial. More-
over, new financing mechanisms like the Clean Technol-
ogy Fund and UK assistance under the Capital Markets
Climate Initiative are looking to attract private sector
support to fund major breakthrough investments. These
are focused on the deployment end of the innovation
chain and focus on meeting country-driven needs. They
are less focused on high-impact, systematic technology
transformation, or the international collaboration to

create synergies across such efforts.

Those initiatives that support alternative energy in-
novation for the least developed countries are heav-
ily focused on the deployment of renewable energy,
energy efficiency, and, to some degree, distributed
technologies. Among the larger programs is the
Lighting Africa Initiative. The Lighting Africa Initia-
tive is a joint International Finance Corporation/
World Bank project that works to stimulate deploy-
ment of off-grid lighting to rural African communi-
ties by providing business advisory services to private
firms. Another example of this type of program is
the newly created Sustainable Energy For All initia-
tive, which aims to mobilize actors across a broad
spectrum for urgent action, on a global level and in
developing countries. It has three sustainable energy
objectives to achieve by 2030: ensuring universal ac-
cess to modern energy services; doubling the rate of
improvement in energy efficiency; and doubling the
share of renewable energy in the global energy mix.
Although focused on the deployment stage, these
programs aim to spur the initial adoption of new
technologies with significant adaptive innovation and
the potential to create demand for frontier innova-

tion focused on least developed countries.
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The agricultural sector provides the best model of nu-
merous and, in some cases, well-funded initiatives with
a focus on developing countries across the innovation
cycle and with strong North-South and South-South
collaboration. In large part, this is due the benefits of
agricultural innovation in poverty alleviation and health,
which get more attention in a system still driven by “aid”
organizations. The major international organization fi-
nancing and coordinating innovation is the Consultative
Group on International Agricultural Research. CGIAR
is a 50-year-old research alliance with an annual budget
of more than $500 million and a network of 15 research
centers. The centers conduct R&D on staple crops and
ecosystems for human sustainability and have come to
be viewed as best-in-class examples of international
applied research centers. Another major agricultural
program is the Alliance for a Green Revolution Africa
(AGRA). With a budget of nearly $400 million, AGRA
provides technical training, coordinates seed and soil
R&D, supports graduate students in agroscience, and

expands market opportunities for rural farmers.

Like agriculture, initiatives focused on water tend to
target the later innovation phases, are run by NGOs,

are part of larger R&D initiatives like the CGIAR,"

or are embedded in international organizations (like
the Water Supply and Sanitation Program housed at
the World Bank, which focuses on policy innova-
tion) or linked to health-focused programs. The rela-
tive lack of international water initiatives focusing
on innovation is curious given the threats to water
availability and quality posed by population growth,
climate change and chemical contamination by an-

thropogenic substances.

The least common sectors for international green
growth initiatives are forestry® and biodiversity. This
may have to do with the fact that innovation is perceived
as less important to conservation than policy instru-
ments to discourage ecosystem damage and deforesta-
tion. To some extent forestry conservation initiatives
are often also biodiversity initiatives, and thus biodiver-
sity protection is assumed by organizations conducting
forestry or agroforestry work without it being stated
explicitly in a mission statement. Of the few technolo-
gy-oriented biodiversity initiatives that exist, most fall
under the umbrella of agriculture (e.g. gene banks) or
involve the use of information communication technol-
ogy to catalogue and monitor species, population and

ecosystem diversity.
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V. OPPORTUNITIES TO BUILD A STRONG
INNOVATION ECOSYSTEM

of supporting innovation pathways for the emerging and developing worlds is widely shared
and discussed in climate change and development circles. In fact, as we have seen, scores of international initia-
tives to support green growth innovation activities exist with services ranging from financing and policy advo-
cacy to on-the-ground technical assistance. However, there has been extensive documentation that policies to
date have been unable to mobilize the implementation capacity, degree of innovation, and pace of investment
needed to ensure developing countries achieve a green growth trajectory consistent with goals such as zero
net deforestation, a net increase in attractive employment opportunities through sustainable enterprises, and
reduced risk of cataclysmic climate change (e.g. a 450 ppm pathway) by 2020.% Green growth innovation
requires a particularly strong mix of concerted public policies, accelerated broad-based diffusion that goes
beyond typical “catch up,” and global coordination. An incremental shift of long-standing innovation support

mechanisms is unlikely to suffice.

GAP ANALYSIS

The previous sections provided an overview of global

e Insufficient international collaboration in the form of
North-South and South-South partnerships. This is

trends in innovation activity and a survey of existing true of both the emerging innovators and BOP,

international initiatives. This overview, in the context but the latter are more deeply shut out owing to

of our broader literature review, suggests the follow- their underlying lack of capacity and lower level

ing gaps in international support for green growth in of integration into global supply .

developing countries o Instﬁcient integrationﬁom innovation to imp]emen—

tation, and a lack of international mechanisms that

might support this (such as financing for IP-sharing

o Insqﬁ‘icient green growth innovation activit)/ in

developing countries and a lack of significant in-
ternational initiatives to remedy this (with the
partial exception of agriculture). This is par-
ticularly true for the LDCs, but holds even for
the emerging innovator countries especially in

frontier innovation.

Instg[ﬁ'cient innovation capacity in LDC countries, and
scarcity of capacity building in international initia-
tives. Evidence has shown that capacity building
has been instrumental in facilitating the scale up
of adaptive innovation, emerging frontier innova-
tion, and take-up of new technologies in emerg-

ing innovator countries.

or de-risking entrepreneurial investments). This is
particularly relevant for small and medium en-
terprises (SMEs), who more often lack the re-

quired resources.

Insufficient global spending on green growth innova-
tion, with some indication that the biggest gap is in in-
novation areas requiring coordinated, systematic change
and large demonstration phases (e.g. smart grids). New
financing mechanisms (e.g. the Clean Technology
Fund, and possible the Green Technology Fund)
are more focused on deployment rather than

high-impact innovation breakthroughs.

Finally, it is critical to note that there remain deep
gaps in our understanding (yr Wbatforms grinnova—

tion support are most effective. This includes critical
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questions about the participation of the private
sector (e.g. what if any models of public-private
partnerships might work), and the relative value
of services which are less widespread (e.g. busi-

ness assistance services) .

While the wide array of existing institutional arrange-
ments and their expansion should play a key role in
overcoming these gaps, new pathways for interna-
tional collaboration could confer several important
benefits. First and foremost, they could facilitate the
full involvement of a new tier of country financiers
and technical assistance providers. There is a class of
countries with both the ability to contribute more
significantly to global green growth in developing
countries and a strategic interest in doing so, as their
GDP levels and technological development over the
past decade have revealed. Second, we believe the
scale and scope of the challenge is so great that it
requires a significant realignment of support mecha-
nisms. Existing initiatives to support green growth in
developing countries are radically inadequate to the
green growth innovation challenges faced by those
countries, and funding pools for innovation in LDCs
are virtually nonexistent.*” Such a change in fund-
ing levels is unlikely without new arrangements for
pooled financing, interinstitutional coordination, re-
duced transaction costs, etc. The next section pro-
vides a more detailed exploration of these significant

new requirements.

OPPORTUNITIES: DESIGN CRITERIA

A new international approach to supporting green
growth innovation will itself require innovative institu-
tional design, and innovation-driven implementation.
While we propose a set of broad new institutional ar-
rangements, we hope for this to be the starting point
of ongoing debate and refinement. As such, it is equally
important to lay out the key conditions we believe any

successful new architecture will need to meet.

It goes without saying that a new architecture needs to be
complementary to existing and emerging international
initiatives to stimulate clean technology RDD&D such as
the UNFCCC Technology Mechanism, CGIAR, Infodev
Business Incubator Centers, Clean Energy Ministerial and
the Green Climate Fund. New arrangements will need to
understand not only the gaps in services provided by these
organizations, but also the programs that have been most
successful so they can be replicated in other countries and
to other sectors. These should build on, and where appli-
cable, scale up the most promising of the many policy and

IP tools that are being tested (Appendix Table 1).

Based on our analyses for this paper, we posit the follow-

ing design criteria for new international partnerships:

e Focus on building innovation capacity in
LDCs. The least developed countries will need
to undergo an unprecedented transition in inno-
vation activity to meet the demands of a green
growth transformation. History shows that this
will require major advances in absorptive inno-
vation capacity and the broader enabling condi-
tions for a robust innovation ecosystem, includ-
ing improved science, technology and innovation
(STI) education, policies of human capital mobil-
ity and in-country retention, and public support
mechanisms to stimulate “discovery” at all levels
of innovation (from SMEs to research laborato-
ries). In parallel, international innovation fund-
ing must explicitly focus on the innovation chal-
lenges of LDCs, and leverage the STI capacity of
more developed countries to this purpose. It will
be essential to fully engage these countries in the
design, strategy setting and operation of new col-
laboration to ensure sufficient buy-in and impact.
Finally, this must all be underlined by support for
robust national innovation policies, well aligned

with broader green growth development goals.

e Support innovation across the technol-
ogy value chain through to end-markets.

Markets for green products and services are
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highly dependent on policy support and emerg-
ing international agreements. As such, they lack
much of the “pull” on innovation inherent in
other markets, which we saw to be so critical
in the recent take-off of innovation in emerging
innovator countries. As such, green growth re-
search and development must be more strongly
linked through to demonstration and deploy-
ment. This could include linking innovation to
carbon markets, deployment support, consumer
marketing or public procurement. It could also
include logistical support for supply chain de-
velopment and security, business advisory ser-
vices and various mechanisms to support green

growth entrepreneurship.

Be flexible and take risks to respond to un-
known future market needs. Large new initia-
tives across a wide range of unfamiliar geographies
requires a flexibility and comfort with risk that is
largely at odds with today’s initiatives, which are
most often based on either an ODA-model or a
fairly tight-knit arrangement between government
funders and national beneficiaries. Meeting the
challenge will require a mandate to “go big,” while
acknowledging the uncertain nature of innovation,
and retaining the flexibility to adapt to changing
conditions. For instance, rather than an organiza-
tion to finance and administer a fixed type of chal-
lenge program, one might create an architecture
with a broad mandate to select from among ex-
isting challenge programs, advanced market com-
mitments, patent pools and whatever unforeseen
innovation mechanisms might arise. This will re-
quire a degree of core support and independence

unusual in international initiatives.

Facilitate the sharing of intellectual
property. The need to break down continued
barriers to IPR sharing and open R&D collabo-
ration will go well beyond the project-specific
efforts indicative of current initiatives. A new
architecture needs to make this a central plank

of global collaboration, serving as an instrument

to resolve these issues at a systematic level (e.g.
asa knowledge and device broker or technology

transfer facilitator).

Include financial innovation to de-risk
private investment at early venture stages.
To supplement government support and create
commercial focus, it will be important to offer
innovative financial products that leverage pub-
lic investments and incorporate private capital
carly on. De-risking instruments include first
loss funds, sovereign risk insurance, collateral-
ized loans with flexible interest rates depending
on project outcomes, etc. While de-risking funds
exist that support this objective (e.g. the Clean
Technology Fund and likely the new Green Cli-
mate Fund), the focus has been on deployment of
proven technologies and adapting these to local

institutional and policy settings.

Attracta new tier of developing countries.
There is a class of countries with both the ability
to contribute more significantly to global green
growth in developing countries and a strategic in-
terest in doing so, as their GDP levels and techno-
logical development over the past decade have re-
vealed. These countries include China, Brazil, the
United Arab Emirates and Qatar, among others. A
new international architecture should break from
the current Northern dominated arrangements
and provide these countries with the opportunity
to shape and own the large expansion of interna-
tional innovation support, and assume an active
role in global environmental stewardship. More-
over, new instruments should aim to attract not
just policymakers from these countries, but also

private sector and nongovernment actors.

Encourage transparency and account-
ability. While avoiding the rigidity of micro-
management, a significant scale-up of interna-
tional innovation support would benefit from
an overarching mechanism that measures and
evaluates results over long timeframes. By main-

taining a degree of independence from specific
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implementing initiatives, a new international
function could offer incentives for performance
in the form of reputation enhancement, financial
awards, implementation assistance and a forum

for showcasing achievement.

Tackle the Challenges of green growth
innovation that require global coordi-
nation. International coordination comes at a

cost and national innovation systems, as well as

competition across them, have proven capable
of achieving significant and efficient innovation.
A new international architecture must focus on
challenges for which there are clear benefits to
collaboration apart from international transfers
to LDCs. Evidence of underspending on RD&D
in areas of large, systematic transformation (e.g.

low carbon transport, smart grids and CCS) sug-

gest potential areas of focus.
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VI. TOWARD A NEW INTERNATIONAL

PARTNERSHIP

that four categories of programs offer the most likely value for a renewed inter-

national initiative to support green growth innovation:

e A program to catalyze capacity building to de-
velop innovation ecosystems in least developed

countries;

e Significantly scaled-up investment via competi-
tive grants to fund R&D in least developed coun-
tries, which would build networks and capacity

while yielding innovation results;

e Investment in networks of business incubators
to spur entreprencurship and link innovation to

market demand and financing opportunities;

e Dedicated funds to de-risk entrepreneurial in-
vestments and stimulate the sharing of intellec-

tual property.

These should be complemented by scaled-up funding to
support public, private and public-private investments
at scale for innovations that require a complex suite of
policy support and coordination, such as smart grids or
transformational urban infrastructure. Further analy-
sis is needed to assess whether existing institutions and
programs can accomplish this, or whether a new fund-

ing mechanism is needed.

Finally, these four areas would be more powerful if de-
ployed simultaneously because they address comple-

mentary elements of the innovation ecosystem.

BUILDING CAPACITY FOR INNOVATION:
INNOVATION CAPACITY CATALYSTS

Over the last few decades, we have seen various countries
emerge as both innovation and growth leaders, including
South Korea in the 1980s and 1990s, and more recently

China and other emerging innovator countries. These

transitions were led by strong national capacity building,
taking one to two generations (or 2040 years) to reach
levels comparable to developing countries. Achieving the
same success in today’s least developed countries will re-

quire a similar focus on capacity building,

Dedicated funding for cultivating innovation capacity
and catalyzing robust innovation ecosystems in the least
developed countries could serve to accelerate this criti-
cal transition. Innovation capacity catalyst funds could
provide a toolkit of policy planning support for “inno-
vation ecosystem readiness”—this would ensure LDCs
had a solid basis for their innovation ecosystem develop-
ment priorities. These could then provide funding sup-

port to the fulfillment of these plans.

We propose mechanisms be developed that would be
flexible to the needs and demands of different coun-
tries and open to all national or multinational propos-
als (whether from public, private or nongovernmental
entities) aimed at building the green growth innovation
ecosystem. Innovation capacity catalyst funds could
thus fund a wide variety of initiatives, including ini-
tial course development and faculty support, educa-
tion scholarships, e-learning and knowledge network
development, seed funding for technology innovation
centers or other RD&D related institutions and infra-
structure. They would encourage experimentation, fa-
cilitate South-South and North-South collaboration and
knowledge sharing in capacity development, and aim
to test and disseminate best practice. They would also
closely link to the international initiatives to scale up

R&D and transformative demonstration, providing the
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necessary capacity for full LDC participation in these
efforts, while at the same time using these efforts to re-
inforce capacity building activities. Some international
funding pools already exist that might be directed to-
ward innovation. In the near term, the most efficient
way to establish funding would be to focus on these ex-
isting institutions and partnerships. New funds coming
online, such as the Green Climate Fund, might also be

structured to provide some support.

CULTIVATING TECHNICAL
KNOWLEDGE: SCALING UP R&D
THROUGH COMPETITIVE GRANTS

Fifty years ago, the CGIAR was created to invest in long-
term research and development, and is credited with
launching the green revolution in developing countries.
At that time, because of the dearth of research institu-
tions, the founders created dedicated research institu-
tions and today some $500 million is channeled to the
15 CGIAR centers. The purpose of the CGIAR is to
support breakthrough adapted research while building
capacity, and is a good analogue to the green growth
agenda that also calls for significantly stepped up R&D
investment, especially in least developed countries.
However, the setting today, with a wide number of net-
worked actors, calls for a different form. Rather than
following the institutional model of the CGIAR, which
relies on channeling its funding to the CGIAR centers,
we propose instead to build a more open competitive
framework that would make funding available either in
parallel, or through national foundations. This would
rely on creating a pool of dedicated, long-term funding
for R&D, which could fund promising researchers and

institutions via competitive processes.

One organizational option would be to create a network
of regional science foundations in developing regions
to encourage greater South-South collaboration in all

types of innovation. Another option might be global sci-

ence foundations around key areas (e.g. energy, trans-
port, etc.). The foundations could be intergovernmental
agencies charged with setting regional science priorities
including but not limited to green growth, and deploy-
ing funds provided by both member governments and
international aid donors to meet these priorities. Fund-
ing would be distributed in the forms of R&D grants,
fellowships, and cooperative/extension programs with
in-region and out-of-region nonprofits and firms work-
ing in priority areas as determined by the foundation.
Such institutions would also support international
knowledge networks for researchers, entrepreneurs
and other practitioners, including regular meetings and
conferences, as well as virtual knowledge sharing plat-
forms. Practices could usefully build on examples from
the U.S. National Science Foundation, the European
Science Foundation, and the Third World Academy of
Sciences. Grant criteria could encourage capacity build-
ing and collaboration by requiring researchers to part-

ner with peers at other leading research institutions.

CATALYZING ENTREPRENEURSHIP:
INNOVATION INCUBATORS

Organizations that support entrepreneurs in the pri-
vate sector to bridge R&D and commercialization have
shown to be a dynamic force in supporting aspiring
entrepreneurs. To support innovation deployment and
enterprise development, a proven model of support is a
set of national (or subnational) business incubators. An
internationally sponsored network of business incuba-
tors could provide a broad and flexible suite of services
to in-country entrepreneurs and start-ups working in
all green growth sectors. The incubators would also be
responsible for identifying and conducting outreach to
promising entrepreneurs and start-up companies, and
defining commercial and noncommercial criteria for
selection. The global network would select incubators
to be funded (encouraging experimentation), support

functions best developed at scale (e.g. noncommercial
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evaluation methods), facilitate knowledge exchange (in-
cluding information about their incubated companies),

and identify and disseminate best practices.

The services they could provide include seed funding,
business plan support, networking facilitation, access to
finance (e.g. international venture capital), access to mar-
ket research and to markets (e.g. corporate supply chains
and public procurement), pitch training, finance train-
ing, office space, facilitation of technology transfer, and
negotiation of IP licenses. With regard to the last point,
the incubators could support and enhance the pipeline
quality of existing green technology transfer mechanisms
such as the UNFCCC Technology and Clean Develop-
ment Mechanisms. They could also be designed to cre-
ate clusters around large national universities or research
institutes, and encourage a researcher—to—entrepreneur
model. The success of innovation incubators depends on
the existence of ambitious entrepreneurs and a good gov-
ernance context. As such, initial stages of any program
would ideally select the host countries carefully, mindful

of these necessary conditions.

Models to build on include the Infodev Climate Innova-
tion Centers, the Center for Innovation, Entrepreneur—
ship and Technology (CIETEC) in Brazil, the Center for
Innovation, Incubation and Entrepreneurship (CIIE) in
India, and university technology transfer offices such as
those at the Massachusetts Institute of Technology and
Stanford University.

DE-RISKING FUNDS FOR INNOVATION
INVESTMENT AND INTELLECTUAL
PROPERTY SHARING

Large, dedicated funds to encourage private investment
in developing country innovation projects and in local
companies driving innovation will be important supple-
ments to the large deployment funds expected over
the coming decade. A risk capital fund would provide

development-oriented financial instruments to inves-

tors and project developers for supporting companies
(or consortia of companies) interested in accelerating
the deployment of innovative technologies. Financial
instruments include but are not limited to concessional
loans, sovereign guaranteed loans, first loss funds, par-
tial credit or risk guarantees, and equity or quasi-equity
investments. Provision of such risk capital and other de-
risking instruments would be most effectively utilized
in combination with, or embedded in, a larger deploy-
ment fund such as the Green Climate Fund. These funds
should be dedicated to support earlier stages of prod-
uct development and demonstration, with the goal of
fast-tracking deployment. They could take the form of
venture capital type support, they could form a supple-
mental innovation fund alongside a larger deployment
funding commitment, or they could work in combina-

tion with advanced market commitments.

The fund for IP sharing would provide financial sup-
port to both developers/owners of IP and buyers of IP.
It would diffuse those technologies believed to have a
large impact on green growth, with the aim of support-
ing developing countries in adopting leading edge tech-
nologies. Access to IP could go through nonprofit and
social impact organizations that are able to distribute
technologies to eligible beneficiaries. Products provid-
ed by the IP sharing fund could include but are not lim-
ited to: subsidies for temporary licensing agreements,
financing for patent pools, and financing for implemen-
tation assistance to be provided along with patent in-
formation. Such funds could be managed by the Green
Climate Fund’s Private Sector Facility, a similar entity,
or a new fund altogether. Examples of patent sharing
programs include the Pool for Open Innovation against
Neglected Tropical Diseases, the World Business Coun-
cil for Sustainable Development EcoPatent Commons,

and the WIPO re:Search Open Innovation Platform.

It is important to note that the de—risking fund/s

would not be self-financing, and would expect to lose,
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potentially significant amounts, of money on any single
investment, and to gradually accumulate losses over
time. By taking on risk to leverage private investors
where they wouldn’t invest otherwise, the public funds
are increasing their own risk-return ratio to the point
where they should lose money if they successfully fulfill

their role.

SYSTEM-LEVEL TRANSFORMATION:
DEDICATED FUNDING FOR INVESTMENT

Although tremendous advances have been made in re-
newable energy innovation (across RDD&D) and in
agricultural innovation, there remain large gaps in the
demonstration and deployment in green growth arcas
requiring large system-level transformation. Even in
developed OECD countries, efforts in these areas are
underfunded, and in least developed countries there
is virtually no progress being made. To tackle such
innovation challenges, especially in countries where
meaningful demonstrations are beyond national fund-
ing capacity, there is a need for significant funding
to promote system-level transformations. The list of
potential investments includes smart grids, low car-
bon transportation networks, integrated urban master
planning, large scale water management and CCS. The
focus needs to be on creating a portfolio of projects
that more systematically tackle key uncertainties and
innovation challenges, with knowledge sharing across
the portfolio allowing learning-by-doing benefits be-
yond those of isolated projects. While the knowledge
sharing facilitated by these funds should involve coun-
tries at all levels of development (linking into dem-
onstration projects globally), direct project funding
would be focused on demonstration projects in de-
veloping countries, especially the LDCs. This would
encourage adaptive innovation to prove and improve
the value proposition of a green growth trajectory, and
would facilitate the buildup of local absorptive capac-

ity with the ultimate aim of allowing developing coun-

tries to “leap frog” their infrastructure development

more directly to green grovvth solutions.

One can posit that this transformation goal is already
embedded in a number of active programs—Ilike the
Global Environment Facility and the Climate Invest-
ment Funds, which look to support transformative
change, and the planned Green Climate Fund—and
what is needed is sufficient funding to fulfill their goals.
It is clear that the developing world is looking for the
kind of scale up of funding that would be needed to help
them transform to low-carbon and climate resilient fu-
tures. At the same time, because of the country-driven
nature of these funds, the bias appears to be for deploy-
ment of proven technologies and the sector coverage is
not strategic at a global level. As such there may well be
gaps in support for critical technologies (e.g. CCS is not
a technology currently supported). Further research
to examine the emerging portfolios of these as well as
other bilateral funds is needed to understand the actual
gaps. To the extent that the objectives and processes of
these funds are not meeting the innovation agenda, it
may be useful to consider dedicated technology trans-
formation funds, either as part of the existing suite of
funds or as a new dedicated fund that targets specific
green technology alternatives at scale. Specific Technol-
ogy Development Facility demonstration projects could
be structured as PPPs, in a fashion similar to that of Eu-
rope’s Joint Technology Initiatives. Research on this al-

ternative can be included in the future research agenda.

Figure 10 depicts new collaborative mechanisms that
combine the first four initiatives described above. This
new collaboration is rooted in support for capacity
building for innovation. It would further strengthen
capacity while providing impact through new R&D
by supporting scaled-up knowledge creation via a
competitive grant program. Entrepreneurship sup-
port would broaden the coverage of national business

incubators, working through universities, research
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FIGURE 10: A NEW INTERNATIONAL APPROACH TO SUPPORT GREEN GROWTH IN

DEVELOPING COUNTRIES
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institutes, nonprofit organizations and start-ups to
reach individual researchers, students, and budding
entrepreneurs. This would in turn be complemented
by a set of funds to deploy risk capital for the diffu-
sion of technologies that have been proven at the
demonstration stage. As a network these collaborative
mechanisms would provide full financial, technical and
business support to researchers, developers, business

people and financiers along the RDD&D continuum.

Demonstration

=
Deployment

Of course, the launch of new international arrange-
ments with such a broad mandate runs the risk of
creating unnecessary bureaucracy and slowing prog-
ress if not properly designed and executed. Building
on existing institutions and bilateral arrangements by
creating a consortium of actors with a coordinating
mechanism could ensure low transaction costs while
streamlining access to international finance, and con-

solidating brokerage and intermediary services.
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VII. CONCLUSION

the 21st century require all countries to imagine and implement new approaches to-

ward enhancing their own—and global-—economic prosperity. Embracing new pathways that are more en-

vironmentally sustainable and socially equitable need not divert resources from economic productivity, but

rather can serve to fuel the engine of economic growth.

This path of green growth presents an opportunity
to allow many existing industries to realize resource-
efficient profitability while encouraging new indus-
tries, economic diversification and broader economic
opportunities. Central to this green growth strategy
is the development and diffusion of innovation at an
unprecedented pace, and hence the implementation
of systematic programming to support innovation in

developing countries.

Seeding green innovation ecosystems across the
world’s regional and economic contexts will require
intentional deployment of national policies and inter-
national partnerships. National policy is a key con-
textual driver of any innovation ecosystem, and we
encourage extending the existing research and imple-
mentation in this area. Yet we have shown that many
challenges will not be met by a purely national ap-
proach, and this study has focused on opportunities for
international organizations and regional partnerships

to contribute to this agenda.

While we have provided a blueprint for international
approaches, additional investigation into some specific
areas of implementation might help increase the impact
and success of new initiatives. We therefore suggest the

following areas as priorities for further assessment.

Research to support the next steps needed to develop

these recommendations includes:

e Deeper assessment through case studies of the

various support mechanisms that have been pro-

posed for scaling up, so that the best features can
be built into the design, while also better under-
standing what features are not working and what
still needs to be tested.

¢ Defining options for and assessing possible organi-
zational and governance structures for the recom-

mended new international collaboration areas.

o Identifying ways in which international innova-
tion support can interact with national level sys-
tems to promote optimal pathways toward robust

national ecosysterns.

° Evaluating options to support transformative in-
vestments, either through existing mechanisms

or through a dedicated Transformation Fund.

° Assessing systems of private sector-driven in-
novation in new development contexts (in-
cluding the globalization of innovation supply
chains) to identify the best approaches to ad-
ditional public support.

Further research is also needed in a number of

broad areas:

° Identifying examples of successful national inno-
vation ecosystem development to determine the

various available pathways and key success factors.

e Identifying areas that are best enhanced
through changes in national policies, and de-
fining pragmatic policy pathways for achieving
these policies.

o Identifying differences in the need for innovation

support across countries, and across different de-

velopment contexts and technology phases.
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¢ Examining the relationship of public sector sup-
port to private sector innovation for the BOP,

with a particular focus on informal innovation.

e Examining IP and trade policies supporting clean
technology innovation in developing countries at

different stages of development.

Green technologies have the potential to transform
how the world’s people secure energy, clean water,
food and more. If centered on establishing robust and
diverse innovation ecosystems, this transformation
can, moreover, contribute to domestic and global eco-
nomic growth. Innovation is only one component of
the green technology transition, and more effective
deployment of existing technologies is also of great
importance. For example, the knowledge to do large
scale water management exists already, as does the

knowledge for smart grids, low carbon transportation

networks, integrated urban master planning and CCS.
For such technologies, the need is for greater incen-
tives to implement larger scale deployment. Current-
ly, green technologies face challenges that even regular
technologies don’t face—such as the lack of pricing
for externalities in the market, and a global interde-
pendency that raises the stakes but complicates mar-
ket development. International partnerships can help
fill the gaps that currently exist in fostering strong in-
novation ecosystems and increase innovation outputs.
They can cultivate science, technology and innovation
capacity, foster relevant R&D and entrepreneurial
initiatives, and increase financing for IP diffusion and
innovation-driven investment. With appropriate do-
mestic and international policies to enhance the global
context for innovation, the green growth transforma-

tion can be an oppor tunity for all.
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APPENDIX TABLE 1

POLICY AND INTELLECTUAL PROPERTY INSTRUMENTS TO SUPPORT INNOVATION

Instrument Description Example Benefits Risks
e Reduces commercialization uncertainty
- by creating "pull" mechanism
A binding contract that . e Encourages BOP-oriented R&D from Has only yet been applied to health
Advanced guarantees the purchase GAVI Alliance develooed ) d the ori hologi
Market of a technology that meets Pneumococcal ev;e oped countries and the private Lecrfno ogies t be set
. ) . sector erformance requirements may be se
Commitment certa_ln performance Vaccine o Limited liability for funder. No purchase too low or too high
requirements. PR
required if milestones not met
o Addresses all stages of tech spectrum
o Encourages institutional collaboration
et | oot s
Research that conduct collaborative CGIAR . A
Network research on applied topics. through pool_ed funding and R&D nonmember institutions
o May help arrive at a technological
solution more quickly
o Promotes early stage innovation
o Competition mechanisms stimulates
A competition to produce fLaster,fh|gher—(|1ual|tyc(lievelopment Pen‘lormance requirements may be set
a technology that meets o o Large financial reward encourages too ow
Challenge/ certain performance Ansari X Prize participation from large organizations If requiring surrender of monopoly
Prize Program in p . for Spacecraft as well as individuals, small marketing rights, may be insufficient
requirements in exchange for Lo . ;
a reward, usually monetary orgamzat_mns _ o incentive to develop best technology
' : o (Can require donation of financial
reward in exchange for monopoly
marketing rights to keep prices low
A legal permission to '
Ei::r:r? : ;sory manufacture a technology V?(;:I?;SO s of o Helps ensure technology deployment May not ensure deployment to target
Aereement without the consent of the ?RIPS e Can reduce deployment costs recipients
g patent owner.
Policies that promote the North America :
ggﬁgilrsade unrestricted flow of goods Free Trade e Can stimulate technology transfer '\Bﬂgg ?r?rtu?vz\ﬁo?]ny impact on R&D or on
and services across borders. | Agreement
o Educates consumers to make better
Certifications for product purchasing decisions Unlikely to have an effect in a market
Product Labels and services meeting certain | Fair Trade e (an confer a price premium to without many substitutes
social and environmental Certified label participating producers More appropriate for high-income
standards. e Encourages producers to be consumers
transparent about impacts
Deployment potential is reduced by
A place to access patent WBCSD lack of implementation “know how” to
Patent resources that are made Eco Patent e Promotes sharing of patent information complement patent info
Commons available to members or the Commons o May reduce deployment costs Discourages “blockbuster” patents
public at large. to be donated because of the loss of
monopoly marketing ability
o Reduces threat of infringement May reduce i ion f .
lawsuits |ay re l:(ce;nnov?thlon. roT ma|fqtr
A consortium of companies GSK Patent Pool | e Reduces transaction costs (patent Ehaayrir& orfear ot having to proft
Patent Pool agreeing to cross license for Neglected fl!lng, menufactunng, marketing and May reduce innovation from potential
patents related to a Tropical distribution costs) to each partner smaller competitors. for fear of havin
particular technology. Diseases o Increases profit generation potential p ' g

of the combined partners, though not
necessarily of each partner

to compete with firms in patent pool
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Instrument Description Example Benefits N
. o . o Eliminates risk of financial o Recipients may become dependent on
E:‘r’f(f)(rjrrnance fj\ifsltr)]jrrlsctelglumgr?naté\;ﬁevemen t BNDES Amazon disbursement without achievement funding and be unable to self-finance
°d up Fund of goal behavior change
Reward of a desired outcome.
A standard to purchase or Educates consumers to make better
Procurement manufacture ap liances USS. EneravStar purchasing decisions Unlikely to have an effect in a market
or meetin certair?p a' 'Iianc egy Can confer a price premium to without many substitutes
Manufacturer environ%nental or social stpapndards participating producers More appropriate for high-income
Standard standards Encourages producers to be consumers
‘ transparent about impacts
Aranking of organizations, Yale g(t)'r'::u!att?;nb chavior change through Rankings are only as effective as their
Public Ranking countries, or municipalities Environmental Stim[:JIates international/ shareholder/ readership and the perceived influence
E:ﬁgelg? socially responsible :’nedn;())(rmance employee pressure for change through of the publishing organization
’ publicity
U.S. National
) . . Science Stimulates R&D for socially beneficial Does not ensure commercialization, as
Research Grant A financial donation to Foundation outcomes it only affects early tech stages

undertake a certain activity.

research grants

Policies to encourage

Provides incentives for talented

“kinlyn (i P New Partnershi individuals to remain in their home May not directly impact technolo
St!cky City talented |nd|v|duals gnd for Africa’s ' countries dev{alopment Y Y
Policy ?:;caﬁ;sfr:” C(thrganlzatlons to Development Reconnects with expatriates abroad to
Y- continue to serve national interests
A sum of money granted by
a public entity to reduce the Chinese Stimulates corporate investment in Mav not produce a commercially viable
Subsidy price of a good/service or subsidized socially beneficial projects tec%nology y
to undertake a particular overty loans May reduce prices of goods that can
activity that is regarded as poverty fulfill basic needs
too expensive or unattractive.
Tax reductions granted to _ Stimulates corporate investment in May not produce a commercially viable
. o Small business socially beneficial projects
Tax Credit entities that undertake : . technology
; - tax credits May reduce prices of goods that can
desirable activities. fulfil basic needs
. Helps technologies reach target
Technology Programs that famhtgte the UNFCCC populations in other countries . . .
transfer of technological . May not stimulate R&D innovation
Transfer know how and devices across Technology Reduces transaction costs of
Program Mechanism international market access

borders.

Source: Brookings, 2011
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APPENDIX TABLE 2

DEVELOPING COUNTRY GREEN GROWTH GAPS AND OPTIONS TO ALLEVIATE THEM

Applied to Options

Geography Tech Phase

o Stronger IP regimes to support strategic research partnerships, joint ventures, cross-border
North-South _ ente_rprise development N _
Collahoration All Countries All ° Dedlcateq funds gnd cha[lenge programs requiring North—South collaboration
o Opportunities for international study through grants, scholarships, etc.
o Financial de-risking instruments to encourage foreign investment
Developing o Regional science foundations to identify common needs, pool funding and avoid
South-South Emergingy Al research overlaps
Collaboration Countries o Strengthen top-performing university networks
o Create scientific and entrepreneur study abroad programs, using dedicated ODA grants
_ New Tier of o Dedicated international venture capital funding and risk capital for developing country start-
Frontier Emerging Research ups, using challenge and prize programs
Innovation for Econom Develo meht o Training for developed country firms in understanding BOP needs, conducting demonstration
the BOP Innovatogs p tests and developing supply chains
e Formal extension, cooperative and internship programs for university students
e Toencourage BOP innovation from developed countries, including government -funded
R&D, subsidies, advanced market commitments, compulsory licensing, open-source
Adaptive innovatLon, tpatelilt pools bilateral and multilateral market access agreements, and applied
. . research networks
{::0;3:,'0" for All Countries Al e Toencourage BOP innovation in developing countries use dedicated ODA funding to
LDCs, national and community-level technology “discovery” programs, higher-education
networks, strengthened IPRs, challenge programs, advanced market commitments, and
applied research networks
Absorptive All Countries Demonstration, | e Financial support for early adopters and enterprise training programs
Innovation Deployment o Adoption incentives including subsidies, tax credits and feed-in tariffs
Business Developing ° Bus_iness services suc_h_as incubation centers, business education at technical universities,
Advisory Emerging’ Al bu_smes_s plan competitions, qeployment-fogused “study_ abroad” programs for professo_rs and
Support Countries university _students, community demonstration competitions, networking events and online
collaboration tools
IP Sharing and _ ° _Financial inc_entives_to encourage sharing of patent information and provision of
Implementation Develop_mg Al |mplelment_at|9n asglstance _
Assistance Countries o Non-financial incentives tp do the same (patent commons, patent pools, professional
“exchange” programs for implementation advisory)
Long-Term D . . S o ) . . .
Financial evelop_lng Demonstration, | e Flnanplal products to de—r|§k |n.ves.tments in technology development in developing countries
Support Countries Deployment (e.g. first loss fund, sovereign risk insurance, concessional loans, etc.)

Source: Brookings, 2012.

[40] GREEN GROWTH INNOVATION: NEW PATHWAYS FOR INTERNATIONAL COOPERATION



APPENDIX TABLE 3

INTERNATIONAL TECHNOLOGY-FOCUSED GREEN GROWTH INITIATIVES

Organization

Target
region /

Sectors

Program

type

countries

covered

Technology phase

Description

An |EA program to bring together governments, cities, auto manufacturers,
electric utilities and other stakeholders to systematically share information

Advanced Research, Development and planning on global electric vehicle and plug-in hybrid vehicle
Vehicle Covernment | Global Advanced Demonstryation ’ development. Among other things, the AVLF will address technical standards
Leadership Vehicles Deplovment ' and practices; assess current and potential domestic and international joint
Forum (AVLF) pioy RD&D efforts (particularly multicountry demonstration projects); and explore
opportunities to initiate public, private and public-private R&D collaborations
in the near term
AfricaRice is a CGIAR Research Consortium Center. It is a leading pan-African
Africa Rice NGO Mrica Agticulture Research. Develooment rice research organization committed to improving livelihoods in Africa
Center g ' p through strong science and effective partnerships. AfricaRice covers 24
member countries across Africa.
ATPS organizes and implements science, technology and innovation capacity
Agriculture building programs at regional and national levels. It operates through
African and Fpod nationgl chapters in 29 coqntries with an expansion plqn in place to cover
Technology . Security, Research, Develapment the gntlre su_b-Sahara'n Afn_ca: All programs add(ess science, te_chnollo_gy
Policy Studi NGO Africa Heqlth and D t’ ti ’ and innovation capacity building priorities of Af_rlcanlco_untnes identified by
y Studies Delivery emonstration network members and stakeholders. In each of its priority research areas
Network (ATPS) el 1 each ot 1S priortty e '
Environmental ATPS research programs focus on building national innovation systems
Infrastructure capacities for poverty alleviation, climate change adaptation, and knowledge
management and appropriation strategies.
Post-
Harvest and The objectives of this program are to build the AU Commission capacity
Agriculture, to create a sustainable system of competitive research grants at the pan-
African Union ' Renewable African level; put_ in plgce procedqrgs and processes to manage grants'within
Research Grants Government | EU, Africa and _ Research, Development the AU Commlssyon with the ambition to utlllze‘the accumulated experiences
Sustainable of all to develop in the future a fully fledged African Framework Program
Energy, for Research; and promote intra-Africa and international cooperation and
Water and collaboration in research.
Sanitation
Agricultural A French research center working with developing countries to tackle
Research for NGO Developing Agticulture Research. Develooment international agricultural and development issues. It primarily works
Development Countries g ' P through joint research platforms (14 worldwide and seven in the French
(CIRAD) overseas regions).
AGRA works to achieve a food-secure and prosperous Africa through the
promotion of rapid, sustainable agricultural growth based on smallholder
Alliance for a Research, Development, farmers. AGRA has six programs. It does this by financing and coordinating
Green Revolution | NGO Africa Agriculture Demonstration, seed and soil R&D; disseminating information on new best practices;
in Africa (AGRA) Deployment supporting the commercialization of new technologies; expanding networks
of rural agrodealers; policy advocacy; supporting African Master's and PhD
programs in agroscience; and pioneering audit and measurement systems.
AME Foundation is a development-oriented NGO that works with the small
and marginal farmers of the Deccan Plateau region by generating farming
alternatives, enriching the knowledge base, training, linking development
Demonstration agencies and sharing experience. AME has a FARMS Data Analysis Tool for
AME Foundation | NGO India Agriculture Deployment ' capturing data from various agricultural programs. It hosts crop working

groups and works with state agricultural university research stations. AME
runs Farmer Field Schools (FFSs) and farmer trainings of various lengths and
also publishes a magazine about Low External Input Sustainable Agriculture
(LEISA) practices in India.
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Program

Organization
type

Target
region /
countries

Sectors
covered

Technology phase

Description

APEC Biofuels

Asia-Pacific

This group helps Asia-Pacific Economic Cooperation member economies
better understand the potential for biofuels to displace oil in transport.

Task Force Government Countries Biofuels Research It focuses on joint analysis of key issues affecting the development of
biofuels, such as resources, economics, infrastructure, vehicles and trade
opportunities.

Aqua for All is a foundation that acts as a networking agent, connecting
Developin Research, Development, public and private organizations to mobilizing resources, expertise and
Aqua for All NGO Countr?esg Water Demonstration, financing from the Dutch water sector toward development aid projects
Deployment focused on water and sanitation. Though it does not implement projects, its
mission is to encourage BOP water technology development and diffusion.
Energy,
Environment,
Agriculture,

g? ?n Arglarril:ti ,F\’lg\tgrt’:;n APPROTECH ASIA was established to increase the access of the poor

Te cl?r?ol op Alleviation to technologies and processes appropriate to their increasing needs

Practitioﬂrs NGO Asia Informatioh Deployment and expanding capacities. Its primary role is to facilitate the sharing of

(APPROTECH Technolo appropriate technologies and cooperation among its member and partner

Asia) Gender &, organizations.

Issues and
Emergency
Response

Assessments AIACC funds collaborative research, training and technical support to

of Imnacts and enhance the scientific capacity of developing countries to assess climate

Ada tgltions to NGO Global Adantation Research. Development change vulnerabilities and adaptations, and generate and communicate

Clin?ate Change p ' P information useful for adaptation planning and action. AIACC is implemented

(AIACC) g by the United Nations Environment Program and executed jointly by START
and the Third World Academy of Sciences (TWAS).

Biodiversity International is a CGIAR Consortium Research Center. Its purpose

Biodiversity NGO Global Agriculture, Research. Development is to investigate the conservation and use of agricultural biodiversity in order

International Biodiversity ' P to achieve better nutrition, improve smallholders’ livelihoods and enhance
agricultural sustainability.

Carbon Developed The CSLF is a ministerial level, multilateral effort designed to advance carbon

Sequestration Countries Development, capture and storage as a viable greenhouse gas mitigation technology. The

Legd ershi Government | and the Energy Demonstration, CSLF’s Technical Group fosters RD&D for CCS projects reflecting its members'

Forum (cSpLF) European Deployment priorities, working with industry, government and academic experts. It has

Commission provided support for over 30 CCS projects to date.

Center for An international science-based development and information organization

Aoricultural that does field and academic research, research dissemination via

B%nsci ences NGO Developing | Agriculture, Research. Development databases, and maintenance of a physical directory of information on

International Countries Biodiversity ' p genetic diversity. It leads the CIMRC Consortium, which manages the DFID

(CABI) Research4Development portal, a free online database on all research that
DFID supports.

Center for Climate CBIK aims to explore alternative development approaches that work directly

Biodiversity Change, with indigenous people in Southwest China. It conducts interdisciplinary

and Indigenous | NGO China Biodiversity, Deployment research, facilitation for participatory development, consultation for cultural

Knowledge Agriculture, identity, networking for information sharing, and capacity building for

(CBIK) Water watershed governance and livelihood development.

CGIAR is global research alliance of 64 governments, private foundations,

Center for Global and international and regional organizations working to reduce poverty

International Agriculture, alleviation, hunger, and malnutrition and ensure sustainable development

Agriculture NGO Global Water, Research, Development through improved agriculture. It operates a network of 15 research centers

Research Adaptation and three challenge programs related to water and food, and unlocking

(CGIAR) crop genetic diversity .The latter challenge program has an implementation

requirement.
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Target

Organization | region/ Sectors
Program type countries covered Technology phase Description
Fnen“ot:;t:g; Public- Companies In the absence of a private venture capital market in Brazil, there is a "vast
Entre renéurshi Private Brazil withg ublic Research. Develooment network of incubator centers, technology parks and universities" that receive
and Tgchnolo p Partnershi ur 052 ' p public funding to support small and medium enterprise innovation and R&D.
(CIETEC) Braz%ly P purp As of 2010, 350 companies had received support.
CIFOR is a CGIAR research center devoted to the sustained well-being of
Center for people in developing countries, particularly in the tropics, in forested regions.
International Research. Develooment It achieves this through collaborative, strategic and applied research and
Forest NGO Global Forest Demonstryation pment, by promating the transfer and adoption of appropriate new technologies
Researrgh v Deplovment ' and social systems for national development. Among its mandates are the
(CIFOR) pioy improvement of the scientific basis that underpins forest management
and the development of policies and technologies for sustainable use and
management of forest goods and services.
Central CAMCORE is a nonprofit, international program that works for the
American conservation of tropical and subtropical forest tree species. Our primary
and Mexico activities are to: Identify threatened species and provenances; collect seeds
Coniferous NGO Central Forestry, Research from these vulnerable populations; distribute seeds for ex situ conservation
Resources America Biodiversity and growth studies; assess genetic diversity to improve methods of in
Cooperative situ conservation; evaluate adaptability and growth of trees in various
(BAISCORE) locations; and develop long-term improvement programs to ensure
sustainability of resources.
Center for
Fnif:;r:t'ilu?]ngn ILEIA supports the search for sustainable alternatives to conventional
Low External high-input agriculture by collecting, analyzing and exchanging information
Inout and NGO Global Agriculture Research on practical experiences of small farmers, particularly in the South. ILEIA
Sul;tai nable cooperates with many other organizations and individuals in promoting
Agriculture ecologically sound agriculture throughout the world.
(ILEIA)
CIAT is a CGIAR Research Consortium Center. Its mission is to reduce
hunger and poverty and to improve human health in the tropics
Centro through research aimed at increasing the eco-efficiency of agriculture.
Internacional NGO Tropical Aoriculture Research. Develooment Interdisciplinary and applied research will be conducted through
de Agricultural Countries g ' p partnerships with national programs, civil society organizations and
Tropical (CIAT) the private sector to produce international public goods that are directly
relevant to their users. These goods include improved germplasm,
technologies, methodologies and knowledge.
Collaborative CLASP's mission is to promote energy efficiency standards and labels
Labeling and Ener for appliances, equipment and lighting. In 2011, CLASP joined the
Standards NGO Global Eﬁicﬁeync Deployment intergovernmental Super-efficient Equipment and Appliance Deployment
Program y (SEAD) Initiative as the operating agent. SEAD is a government-led market
(CLASP) transformation effort for highly efficient appliances and equipment.
International
Partnership Renewable The IPEEC promotes energy efficiency worldwide by exchanging information
for Energy Government | Global Eneray. Ener Demonstration, related to energy efficiency, developing partnerships between energy efficiency
Efficiency Eﬁicﬁayﬁc & Deployment actors, and supporting energy efficient initiatives. IPEEC supported initiatives
Cooperation y are open to member and nonmember nations as well as the private sector.
(IPEEC)
Climate This program will support the Major Economies Forum (MEF) Technology
Renewables Action Plans aimed at accelerating the demonstration of low-emission
and Efficienc Government | Global Energy Deployment technologies, including super efficient appliances and solar household
Demonstrati oyn efficiency pioy appliances in developing countries. It consists of three primary programs:
Initiative (REDI) SEAD (Super Efficient Equipment & Appliance Program), SLED (Solar & LED

Lighting Program), and the Clean Energy Information Platform.
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Target

Organization | region/ Sectors
Program type countries covered Technology phase Description
Conservation International is an international NGO working to promote the
Climate conservation of land and aquatic ecosystems. It does this by showing how
Change, Research. Development environmental policy and governance, innovative market and incentive
Conservation NGO Global Agriculture, Demonstryation pment, mechanisms for protecting biodiversity and engaged civil society groups
International Health, Water, ' are essential for sustainable social and economic development. As part of
Deployment : . ; S . )
Forestry, its work, it develops field demonstrations in specific geographies where the
Biodiversity relationship among healthy ecosystems, ecosystem services and human well-
being can be maximized.
CLEAN's aim supports national and international organizations that assist
Climate developing countries with preparation and implementation of comprehensive
Coordinated Global Change, low-GHG emission development plans and strategies. This includes support
Low Emissions - Alternative Research, Development, for technology needs assessments, low-carbon and clean energy development
- Government | Developing . .
Assistance Countries Energy, Demonstration plans, technology roadmaps and low-carbon technology demonstration
Network (CLEAN) Renewable programs. It has a plan to develop an inventory of activities that CLEAN
Energy partners are conducting at country, regional and global levels to support low
carbon development assessment and plans.
. DFSC is an institution administered by the Danish International Development
Danida Forest . . . ; . .
Developing Demonstration, Administration. It provides advice and guidance on seed procurement,
Seed Center Government C - Forestry Deol . ion of i : f ical and
(DFSC) ountries eployment tree |mpr0vement, clonservatlo_n of forest genetic resources for tropical an
subtropical developing countries
Deshpande The Deshpande Center is part of the MIT School of Engineering and was
Center for _ Research, Development, created toincrease thg |mpact of MIT technologies in the marketplace.
NGO Us. Various . It disburses grants, brings in volunteer consultants, compiles teams of
Technology Demonstration ) S . .
- business and engineering students to write business plans, hosts events, and
Innovation .
offers an X-Prize Lab at MIT.
The Energy+ Initiative engages with developing countries to support
Renewable ) A 8
. Research, Development, transformative change to increase energy access at scale and avoid/reduce
Developing | Energy, Energy . S ) .
Energy+ NGO Countries Efficienc Demonstration, energy sector greenhouse gas emissions relative to a business-as-usual
) Deployment baseline, by applying a result-based sector level approach, and leveraging
Energy Access . 4 L
private capital and carbon market financing.
EU Ideas Supports frontier research on the basis of scientific excellence. Research
Program—EU . may be carried out in any area of science and there is no obligation for
Framework Government | EU All Categories | Research cross-border partnerships. The program is implemented via the European
Program Research Council.
EU People The EU People Program works by strengthening, quantitatively and
Program (Marie qualitatively, the human potential in research and technology in Europe, by
Curie)—EU Government | EU All Categories | Research, Development stimulating people to enter into the profession of researcher, encouraging
Framework European researchers to stay in Europe, and attracting to Europe researchers
Program from the entire world, making Europe more attractive to the best researchers.
Renewable
Eurqpean . EU (explicitly Engrgy, Energy The mission of the EIT is to grow and capitalize on the innovation capacity
Institute of Public- including Eficiency, Development, and capability of actors from higher education, research, business and
Innovation and Private Electricity Demonstration, . ' e .
. Eastern ; entrepreneurship from the EU and beyond through the creation of highly
Technology— Partnership Europe) Grid/Storage, Deployment integrated Knowledge and Innovation Communities (KICs)
InnoEnergy P Clean Coal g g ’
and CCS
European . . - . - . . .
. ) EU (explicitly | Water, Climate The mission of the EIT is to grow and capitalize on the innovation capacity
Institute of Public- . ; ; " Development, o . ) .
: . including Science, Cities, . and capability of actors from higher education, research, business and
Innovation and Private . Demonstration, - . .
. Eastern Biofuels/ entrepreneurship from the EU and beyond through the creation of highly
Technology— Partnership E Chemical Deployment intecrated Knowled dl tion C ites (KIC
Climate KIC urope) emicals integrated Knowledge and Innovation Communities (KICs)
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Target

Organization | region/ Sectors
Program type countries covered Technology phase Description
EU Joint
Technology
Initiative
Aeronautics and Public- Develooment Clean Sky aims to develop and mature breakthrough ‘clean technologies’ for
Air Transport . Transport pment, Air Transport, to contribute to Europe’s strategic environmental and social
Private EU - Demonstration, L ; o X
(Clean Sky)—EU Partnershi (Air Transport) Deployment priorities, and simultaneously promote competitiveness and sustainable
Framework P pioy economic growth.
Program
(Cooperation
Program)
EU Joint
Technology
Initiative Fuel
Cells and . .
Public- Development, FCH aims to speed up the development of fuel cells and hydrogen
Hydrogen . Transport, . P ) . )
Private EU Demonstration, technologies in Europe in order to enable their commercial deployment
(FCH)—EU Partnership Clean Energy Deployment between 2010 and 2020
Framework ’
Program
(Cooperation
Program)
The overall objective of the ‘Research infrastructures’ part of the Seventh
EU Research Framework Program (FP7) Capacities program is to optimize the use
Infrastructure— and development of the best research infrastructures existing in Europe.
EU Framework Government | EU Various Research, Development, Furthermore, it aims to help to create new research infrastructures of pan-
Program Demonstration European interest in all fields of science and technology. The European
(Capacities scientific community needs these to remain at the forefront of the
Program) advancement of research, and they will help industry to strengthen its base of
knowledge and technological know how.
EU Research_ The aim is to strengthen the 'innovation capacity' of small and medium-
for the Benefit . S : e
sized enterprises in Europe and their contribution to the development of
of SMEs—EU Research, Development, new technology-based products and markets. The program will help them
Framework Government | EU Various D . ’ : ) ‘ )
Program emonstration outsource rqsearch, increase their resea_rch efforts, e>_<tend their networks,_
(Capacities better exploit research results and acquire technological know how, bridging
Program) the gap between research and innovation.
EU Regions of
Knowledge—EU EU (explicitly The Regions of Knowledge initiative aims to strengthen the research potential
Framework Government including Various Research, Development, of European regions, in particular by encouraging and supporting the
Program Eastern Demonstration development across Europe of regional ‘research-driven clusters’, associating
(Capacities Europe) universities, research centers, enterprises and regional authorities.
Program)
EU Research
Potential for - This initiative aims to stimulate the realization of the full research potential
Convergence EU (explicitly ; ; X
- . ! of the enlarged European Union by unlocking and developing the research
Regions—EU including . Research, Development, S L B .
Government Various ) potential in the EU’s ‘convergence regions’ and outermost regions, and
Framework Eastern Demonstration . " .
helping to strengthen the capacities of their researchers to successfully
Program Europe) participate in research activities at EU level
(Capacities :
Program)
EU Science in
Society—EU With a view to building an effective and democratic European knowledge-
Framework Government | EU Various Research, Development, based society, EU Science in Society aims to stimulate the harmonious
Program Demonstration integration of scientific and technological endeavors, as well as associated
(Capacities research policies into European society.
Program)
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Organization

Target
region /

Sectors

Program type countries covered Technology phase Description
EU Coherent
Development of EU (explicit! This action aims to enhance the effectiveness and coherence of national
Policies—EU inclu dﬁ] y Research. Development and European Community research policies and their articulation with other
Framework Government g Various , ovelopment, policies, improving the impact of public research and its links with industry,
P Eastern Demonstration : . . .
rogram Europe) and strengthening public support and its leverage effect on investment by
(Capacities private actors.
Program)
EU International
Cooperation— This initiative aims to help Europe become more competitive and play a
EU Framework . Research, Development, leading role globally by creating a strong and coherent international science
Government | EU Various : ;
Program Demonstration and technology policy.
(Capacities
Program)
EU With small and medium-sized enterprises as its main target, the
Competitiveness Government | EU Various Research, Development, Competitiveness and Innovation Framework Program supports innovation
and Innovation Demonstration activities (including eco-innovation), provides better access to finance, and
Program (CIP) delivers business support services.
Sustainable
(R)g(r:lsglrit:]ctlon, Aim to unlock market potential for innovative goods and services by lifting
EU Lead Markets Government | EU Bio—yBas egd Deployment (Innovation obstacles hindering innovation in a first batch of six important markets:
Initiative Products Pull) eHealth, protective textiles, sustainable construction, recycling, bio-based
' products and renewable energies.
Renewable
Energy
The European Green Cars initiative is one of the three public-private
EU Green . M i e
Cars—European Pu_bllc- Transport pa_rtrllelrs_mps mcluded in the commission's recovery package: The envelope for
Economic Private EU (Road) Research, Development this initiative is foreseen at 5 billion to boost to the automotive industry in a
Partnership time of economic hardship, and support the development of new, sustainable
Recovery Plan
forms of road transport.
EU Factories of Factories of the Future is one of the three public-private partnership included
the Future— Public- Indust in the commission's recovery package. It consists of a research program of
European Private EU (Manu?z’acturin ) Research, Development 1.2 billion to support the manufacturing industry in the development of new
Economic Partnership g and sustainable technologies. The program will be financed jointly by industry
Recovery Plan and the European Commission under the Seventh Framework Program.
EU_Epergy Energy-efficient buildings consists of a financial envelope of 1 billion to
Efficiency . . : . )
o Public- Energy boost the construction sector. It aims at promoting green technologies and the
Building— . - - L
E Private EU Efficiency Research, Development development of energy efficient systems and materials in new and renovated
ropean Partnershi (Building) buildings, with a view to radically reducing thei tion and CO
Economic artnership uilding uildings, with a view to radically reducing their energy consumption and CO,
Recovery Plan emIssions.
European
Technology The European Technology Platform on Renewable Heating and Cooling,
Platform for Renewable Research. Development officially endorsed by the European Commission since October 2008, aims
Renewable Heat | Government | EU Ener Demonstryation pment, at playing a decisive role in maximizing synergies and strengthening efforts
and Cooling— 8 towards research, development and technological innovation which will
EU Framework consolidate Europe’s leading position in the sector.
Program
E:;;ngon The Photovoltaic Technology Platform is a European initiative that aims at
&y mobilizing all the actors sharing a long-term European vision for photovoltaic;
Platform for Government | EU Renevable Research, Development, realizing the European Strategic Research Agenda for photovoltaic for the next
Photovoltaics— Energy Demonstration 8 p g g p

EU Framework
Program

decade(s) and give recommendations for implementation; and ensuring that
Europe maintains industrial leadership.
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Program

Organization
type

region /
countries

Sectors
covered

Technology phase

Description

European This initiative aims to foster and support the deployment of SmartGrids in
Technology Europe by advising and providing coordination to the various SmartGrids
Platform for Forum stakeholders (European Commission, Transmission Service Operators,
the Electricity Electricity Research, Development Distribution system Operators, Energy System and Component providers,
Networks of Government | EU Networks Demonstfation ’ Energy Research Centers, Smart Metering Industry, Energy Consumers,
the Future Utilities Telecom Providers, Grid Regulators) among projects and related
(SmartGrids)— initiatives, to facilitate the smooth and efficient running of the European
EU Framework Technology Platform SmartGrids ensuring its strategic relevance and its
Program consistency with EU policy.
European
Technology WssTP aims to promote coordination and collaboration of Research and
Platform Research, Development Technology Development in the water industry. Through its strategic research
for Water Government | EU Water Demonstfation ’ agenda WssTP provides strategic answers for the water research future
(WssTP)—EU challenges. It has 70 members and 210 contributors from industries,
Framework academics, research, policymakers and water utilities.
Program
European
Technology The Technology Platform is industry led, with strong involvement of many
Platform for stakeholders. A vision paper for the next 10-25 years has been developed, and
Sustainable was signed by European Commission Research Commissioner Poto nik. The
Farm Animal Government | EU Agriculture Research, Development, management of approximately 120 organizations have committed themselves
Breeding and Demonstration to the Sustainable Far Animal Breeding and Reproduction Technology
Reproduction Platform (FABRE-TP) Vision. Based on the vision, a strategic research agenda
(FABRE-TP)—EU and an implementation plan have been developed. European Commission
Framework supported this activity by means of a project.
Program
European
;?:pfg:mgy ETPGAH aims to provide a mechanism fo_rfocusing and prioritizing thle
for Global . " porc Research, Development, research thadt s!tlmately dellverls ne\lllv olr |mhpr|oved toolsd suchhasdther|narfy
Animal Health overnment griculture Demonstration vaccines and diagnostic tests. It will also help to speed up t e delivery of new
(ETPGAH)—EU products to thq market by overcoming the constraints identified throughout
Framework the supply chain.
Program
European Plants for the Future is a stakeholder forum for the plant sector with members
Technology from industry, academia and the farming community. It serves as a platform
Platform . for all stakeholders concerned with plants to provide their views and
‘Plants for the Government | EU ?g;fglet;ﬁt gg;e;:g?r,a[t);\:]elopment, represent their interests in an open discussion process. It provides a 20-year
Future’—EU y vision and a short-, medium- and long-term strategic research agenda for
Framework Europe’s plant sector setting out a consensus on the research needed to fulfill
Program the vision.
European
%onstructlun ECTP will analyze the major challenges that the sector faces in terms

echnology f society, sustainability and technological development. Research and
Platform— Energy 0 some'ty, sustainabi |ty and technological development. Research and

. Research, Development, innovation strategies will be developed to meet these challenges engaging

ECTP—EU Government | EU Efficiency D ) X o . . ) ;
Framework (Building) emonstration W|th and mob|I|Z|_ng_the W|_de range of leading skllls, expemsg and talent
Program available to us W|th|‘n our industry over the coming decades, in order to meet
(Cooperation the needs of the society.
Program)
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Target

Organization | region/ Sectors

Program type countries covered Technology phase Description
European Steel
Technology ESTEP brings together all the major stakeholders in the European steel
Platform— industry. Our membership includes major steel manufacturers; universities
ESTEP—EU Covernment | EU Industry Research, Development, and research institutions active in steel research; major users of steel such
Framework (Steel) Demonstration as car manufacturers; and public bodies like the European Commission and
Program national governments—all which have great interest in this vital industrial
(Cooperation sector that is so important for Europe's future.
Program)
European
Technology
Platform on
Sustainable The Goal of the ETP SMR is to modernize and reshape one of the
Mineral fundamental pillars of the European economy and society:
Resources— Government | EU I(R/ﬂﬁlsgw) gesearc?, I?gvelopment, the European extracting and processing sector of energy and non-
ETP SMR—EU g emonstration energy minerals. They aim to achieve all the environments, societal and
Framework economic benefits.
Program
(Cooperation
Program)
European
Technology
Platform - .
for Future The mission pf the European Technology Platform Manufutpre is tq propose,
Manufacturing develop and |mpl_ement a strategy l_)ased on research andl mnovahon that is
Technologies— | Government | EU Industry _ Research, D_evelopment, capable of speeding up the rate of mdustnal trgnsfqrmatpn to high value-
Manufuture—EU (Manufacturing) | Demonstration added_ prqducts, processes and services, securing hlgh—skll_ls employment
Framework and winning a major share of world manufacturing output in the future
Program knowledge-driven economy.
(Cooperation
Program)
European
Technology
g::tt';::;]hflzr Suz@hzm ?Q(ilrg_ssttas r?halllengefj th?t atr)e tsptlaciﬁcdté) the Eur(r)]pTlan che{rrl]ictal

. and industrial biotechnology industry, but also addresses challenges tha

IS:H:[TH;:;V__EU Government | EU I(%?]l;:rizals) ggfnejr:g?rya?i% \:]elopment, apply to European society as a whole. _To achieve th.is vision,_SusChe_m brings
Framework together people from across the_chem|cal community and wider society to
Program formulate research and innovation roadmaps.
(Cooperation
Program)
European
Technology
Platform for
egg:': : r[ii ng EuMaT was launched in order‘to assure optimal involyer_nent of indust_ry _and
Materials and Research, Development pther important stakeholder_s in the process of establishing of R&D priorities
Technologies Government | EU Industry Demonstryation ' in the area of advanced engineering materials and.technolog[es. EyMaT '
— EuMaT—EU should improve coherence in existing and forthcoming EU projects in the field
Framework of materials R&D.
Program
(Cooperation
Program)
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Organization

Target
region /

Sectors

Program type countries covered Technology phase Description
EU Advisory
Council for
Aeronautics
Research in ACARE is the Advisory Council for Aviation Research and innovation in Europe
Europe— Government | EU Transport (Air | Research, Development, and provides a network for strategic research in aeronautics and air transport
ACARE—EU Transport) Demonstration so that aviation satisfies the needs of society and secures global leadership
Framework for Europe in this important sector.
Program
(Cooperation
Program)
EU European
Rail Research
ég‘l,::girly— ERRAC was set up in 2001 with the ambitious goal of_creating a sir]gle_
ERRAC—EU Government | EU Trar_lsport Research, D_evelopment, European bo_dy with both the cqmpetence and _cgpabnlty to hglp _rewtallze the
Framework (Rail) Demonstration Europeqn rail sectpr.and make it more competitive, by fostering increased
Program innovation and guiding research efforts at European level.
(Cooperation
Program)
EU European
Road Transport
:s:ieszrr;h ERTRAC was established to mobilize the. s.takeholders of the Rqad
Council— Transport Research, Development Transport System, t(_) Qeve!op a shared vision and to ensure a tlmel_y,
Government | EU e ’ coordinated and efficient implementation of research in Europe, with
ERTRAC—EU (Road) Demonstration P .
Framework the objective to tackle the som_et_al challenges of road transport and to
Program enhance the European competitiveness.
(Cooperation
Program)
EU Waterhorne
ETP -
Waterborne— Transport Research, Development Waterborne is a forum where all stakeholders from the waterborne sector (sea
EU Framework Government | EU (Shipping) Demonstryation ’ & inland) define and share a common vision and a strategic research agenda,
Program driving the necessary innovation efforts forward.
(Cooperation
Program)
EU Collaborative This granting program fosters collaborative research by transnational
Research consortia of industry and academia. Research is carried out in 10 key
(Grants)—EU thematic areas: health; food, agriculture and fisheries and biotechnology;
Framework Government | EU All categories | Research, Development information and communications technologies; nanosciences,
Program nanotechnologies, materials and new production technologies; energy;
(Cooperation environment (including climate change); transport (including aeronautics);
Program) socio-economic sciences and the humanities; and space and security.
An independent NGO conducting forestry research in Europe. Its mission
European is to promote, conduct and cooperate in research of forestry and forest
Forestry NGO FU Forestry Research products at tlhe pan-Europe_an level and_ to make the resul_ts of the res_earch
Institute known to all mtergstet_j parties, notably in the areas of pollcy formula.tlon
and implementation, in order to promote the conservation and sustainable
management of forests in Europe.
European The European_TropicaI _Forest Resgarc_h Network is a for_um forcommunication
Tronical Forest Trobical Research, D_evelopment, between public and private organizations concerneq with (subtropical forest
pical rores Government fopica Forestry Demonstration research. The ETFRN Network seeks to promote the involvement of European
Research Countries ! ' . . .
Network (ETFRN) Deployment research expertise towards the conservation and wise use of forests and

woodlands in tropical and subtropical countries.
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Program

Organization

type

Target
region /
countries

Sectors
covered

Technology phase

Description

European Union Biofuels Technology Platform engages with biofuels

European stakeholders, research projects funded by the European Commission
Union Biofuels Government | EU Biofuels Research, Development, and global biofuels organizations in a range of activities relevant to the
Technology Demonstration RD&D of sustainable advanced biofuels in Europe. The platform produces
Platform a strategic research agenda, and conducts mapping of research and
demonstration activities.
European Union Zero Emissions Platform provides advice to the European
European Union Climate Commission on technical, policy and commercial matters related to
Zero Emissions | Government | EU Change Research, Demonstration expansion of CCS to meet EU targets. The ZEP involves industry and other
Platform (ZEP) g stakeholders on all technology issues, including recommendations for
next generation CCS technologies.
Forest-based
Sector FTP is a joint initiative of the European forest-hased sector and was set up
Technology in 2005 to define a vision for the future of the forest-based sector. It is one
Platform Government | EU Forestry gg?ne(?r:g?rya?ﬁ) \:]elopment, of around 30 European technology platforms established as industry-led
(FTP)—EU initiatives with EU support and its overall aim is to promote joint European
Framework cooperation on research and innovation
Program
Climate It brings together bioenergy stakeholders to organize, coordinate and
Global Bioener. Chanee Research. Development implement targeted international RD&D and commercial activities related
Partnershi & NGO Global A ricEIt’ure Demonstryation pment, to production, delivery, conversion and use of biomass for energy, with a
P g ' ’ focus on developing countries. The GBEP has made progress developing
(GBEP) Ener; Deployment
Secu%i){ ploy sustainability criteria, as well as indicators and a methodological framework
y for measuring greenhouse gas savings.
Global Carbon Capture and Storage Institute is an international RDD&D
center for CCS that was initially funded by the Australian Government and
Global Carhon Climate now consists of more than 300 government, corporate and NGO members.
Capture and NGO Global Change Research, Development Its primary focus is on accelerating the adoption of CCS technology
Storage Institute g through large-scale demonstration. Global CCS Institute activities include
knowledge sharing, strategic analysis to fill gaps in knowledge and project
funding and support.
The Global Climate Adaptation Partnership established the Adaptation
Global Climate Academy as an intensive training program to enable professionals to
Adantation NGO Developing Adantation Diffusion be effective in the areas of climate data and information use, risk and
Partpnershi Countries p vulnerability assessment and communication, adaptation planning,
P decision-making, monitoring and evaluation in policy and practice. It has a
collaborative research component.
GDN promotes the generation, sharing and application to policy of
Global multidisciplinary knowledge for the purpose of development. GDN works in
Development NGO Global Various Research. Development collaboration with 11 regional partners. Eight regional partners are based in
N etwurI:( (GDN) ' P developing and transition countries and three in developed countries. GDN is
a worldwide network of research institutes, academic institutions, think tanks
and more than 8,000 individual researchers worldwide.
Global The Global Innovation through Science and Technology initiative was
Innovation Miiddle East established in 2010, with funding from the U.S. Department of State, to spur
throush Science | NGO North Africay Various Research, Development, economic advancement through science and technology-based innovation in
& Tec%mol 0 Asia ' Demonstration countries across the Middle East, North Africa and Asia. It runs a technology
(GIST) gy competition, business plan competition in collaboration with the MIT
Enterprise Forum for the Pan-Arab region, and a "Start-Up boot camp”.
Global Water Initiative is a coalition of seven international organizations with
Central a plan to change the landscape of water, sanitation and hygiene services in
Global Water NGO America, Water Demonstration, 13 countries in Central America, West Africa and East Africa. For a minimum
Initiative West Africa, Deployment of 10 years, these partners will address the challenges of providing long-
East Africa term access to clean water and sanitation for homes and livelihoods, while

promoting the protection and sustainable management of ecosystems.
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Organization
type

Target
region /
countries

Sectors
covered

Technology phase

Description

Ibero-Amercan

ISTEC'’s mission is to foster sustainable socio-economic development in
Ibero-America by carrying out programs focused on higher education in STEM

?:L?l'm:"d Spain gcelr;?g Research, Development, subjects, fostering knowledge sharing, supporting joint R&D, and creating
Educati oﬁy NGO Pg it ’al Technol6 Demonstration, a supportive entrepreneurial environment. Two programs of note are its Los
Consortium g and Inno%gtion Deployment Libertadores Centers of Excellence, which includes work streams for natural
(ISTEC) resource management, and its Science & Technology Entrepreneurship for
Economic Development (STEED) Program.
Agriculture
and
Environment, The Challenge Fund creates opportunities for researchers to work in
IDRC Challenge Canada, Health, Social multinational collaborative teams. Four of its five initiatives relate to the
Fund NGO Global and Economic Research, Development environment, and almost all teams pair a Canadian research university with
Policy, Science a developing or emerging country research university.
Technology
and Innovation
Natural
Resources, Innovation for Inclusive Development is a research grant program of the IDRC
IDRC: Innovation Canada Women's that funds projects for knowledge generation, capacity building, field building
for Inclusive NGO Global ' Rights, Cultural | Research and policy influence. Topical areas of support include: innovation in natural
Development Industries, resource management, cultural industries, and service sectors; innovation
The Role of and women in the informal economy; and the roles of intermediaries.
Intermediaries
Created by an [EA Implementing Agreement, the center is an authoritative
source of reports, in-depth reviews and databases on the energy-efficient and
IEA Clean Coal environmentally sustainable use of coal (including co-firing coal with waste
Center Government | Global Energy Research, Development or biomass). Recently released reports cover topics such as: the capture of
CO, with other air pollutants; co-gasification and indirect cofiring of coal and
biomass; the performance and risks of advanced pulverized coal plants; and
underground coal gasification.
The IEA Greenhouse Gas R&D Program is an international collaborative
IEA Greenhouse Climate research program established in 1991 as an Implementing Agreement under
as lember esearch, Development, e International Energy Agency (IEA). The role of the Program is to evaluate
Gas R&D Covernment |EA Memb Change R h, Devel t the International E A (IEA). The role of the P is to evaluat
Program Countries Ener g, Demonstration technologies that can reduce greenhouse gas emissions derived from the use
(IEAGHG) & of fossil fuels. It also operates a dozen research networks around subtopical
areas such as C0, capture and modeling.
IEA
Implementing
Agreement— AE is designed to fill the need for countries to share expertise, to ensure
Cooperating Ener Research. Develooment coordination of international initiatives aimed at implementing efficiency
Program Government | Global Eﬁicigeync Demonstfation pment, improvements in end-use electrical equipment. Specifically, it aims to
on Efficient y encourage greater international cooperation for efficient equipment policies
Electrical End- and to promote the best available technologies.
Use Equipment
(4E)
IEA
me;mzmg The mission of IETS is to foster international cooperation among OECD
Il%dustrial Ener Research. Develooment and non-0ECD countries for accelerated R&D of industrial energy-related
Eneroy-related Government | Global Eﬁicigeync Demonstryation pment, technologies and systems, predominantly for end use. It currently focuses
Techﬁzln iBs y on the most energy intensive industries but is moving to expand research in
and Syst fm S other sectors and to facilitate cooperation in industrial RD&D.
(IETS I1A)
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Organization

Target
region /
countries

Sectors
covered

Program

IEA
Implementing
Agreement—
Research,
Development,
Demonstration
and Promotion
of Heat Pumping
Technologies
(Heat Pumps IR)

type

Government

15 0ECD
Countries

Energy
Efficiency

Technology phase

Research, Development,
Demonstration

Description

Heat Pumps IA conducts research, provides information sharing, offers
program support to member countries undertaking R&D projects related to
heat pump efficiency.

IEA
Implementing
Agreement—
Co-operation
on Hybrid and
Electric Vehicle
Technologies
and Programs
(HEV 18)

Government

Global

Advanced
Vehicles

Research, Development,
Demonstration,
Deployment

HEV 1A conducts research, provides information sharing, offers program
support to member countries undertaking R&D projects related to hybrid and
electric vehicle technologies.

IEA
Implementing
Agreement—
Co-operation

on Technologies
and Programs
for Demand-Side
Management
(DSM IR),

Governemnt

Global

Energy
Efficiency

Research, Development,
Demonstration

The IEA Demand-Side Management Program is an international collaboration
of 20 countries working together to develop and promote opportunities for
demand-side management

IEA
Implementing
Agreement—
District Heating
and Cooling,
including the
Integration of
Combined Heat
and Power (DHC
1A),

Government

9 Countries

Energy
Efficiency

Research, Development,
Demonstration

DHC IA's mission is to conduct research and development as well as policy
analysis of district heating and cooling systems with low environmental
impact through international collaboration. It selects, manages, and
publishes collaborative results of co-funded R&D projects between countries.

IEA
Implementing
Agreement—
Program to
Develop and Test
Solar Heating
and Cooling
Systems (SHC IR)

Government

Global

Energy
Efficiency

Research, Development,
Demonstration

SHC IA conducts analyses, coordinates R&D projects, provides information
sharing, offers program support to member countries undertaking R&D
projects related to solar heating and cooling. It sponsors an annual SHC
Solar Award to recognize the research contributions of one SHC individual or
institution to the field and to the program.

IEA
Implementing
Agreement—
Research and
Development
on Energy
Conservation

in Buildings
and Community
Systems (ECBCS
1A)

Government

Global

Energy
Efficiency

Research, Development,
Demonstration

ECBCS' mission is to develop and facilitate the integration of technologies
and processes for energy efficiency. It does this by carrying out research
and development activities toward near-zero energy and carbon emissions
in the built environment and disseminating its results through seminars,
conferences, and online reports. Activities usually take the form of a 'Task
Shared' Annex in which each country commits an agreed level of effort.
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Target

Organization | region/ Sectors
Program type countries covered Technology phase Description
IEA
Implementing
Agreement—
Research and
Development Government 50ECD Energy Research, Development, ECES’ mission is to undertake cooperative research, development,
on Energy Countries Efficiency Demonstration demonstrations and exchange of information in the area of energy storage.
Conservation
through Energy
Storage (ECES
1A),
Implementing QTI's mission is to bring countries together to foster internatiqnal cooperation
Agreement _ in the accelerated development a.nd deployment of climate friendly and
for a Climate Government | Global Climate Research, D_evelopment, enwronmen_tally soqnd technologies and pralct|ces. T_he CTl works closely
Technology Change Demonstration with the Unlte_dANatlons Framework Convention on Climate Change (UNFCCC)
Initiative (CTI) process. Actl\_ntles mcl_ude: technology _needs as_sess_mentg seminars,
implementation, training courses and information dissemination.
Implementing
gg;f:;::;t;?r Its goal is tp facilitate thg mgrket introduction of qdvanced mqtor fuels and
Research and IEAMember | Advanced Research, Development relqted veh|c|eltechn0|0g!eslln IEA member countries. In addition to a current
Demonstration Government Countries Vehicles Demonstryation ’ project assessing the emissions from use of ethano_l asa lmotor fuel, the
on AMF [Ais also cond_uctlng research on b|0m_ass-delr|vgd diesel fuels, fuel and
Advanced Motor technology alternatives for buses, and particle emissions of scooters.
Fuels (AMF 1A)
Implementing
Agreement for
a Programmof
Research and AMTIA cooperates internationally to share information on technologies
Development . Advanced to reduce surface friction and weight, for example through the use of
on Advanced Governemnt | 5 Countries Vehicles Research, Development magnesium alloys, low-cost carbon fibers, and nano-composites. There are
Materials for currently five countries participating, including China.
Transportation
Applications
(AMT IR)
Implementing
Agreement
for a Program
of Research, Its current projects include measurement and monitoring techniques,
Development Government | 19 Countries Advanced Research, Development exchange of information on cell, stack and system performance, collaboration
and Vehicles ' on the development of new procedures and models, and information sharing
Demonstration on application requirements. Nineteen countries participate, including Mexico.
on Advanced
Fuel Cells (AFC
1A)
Implementing
Agreement
for a Program
of Research, Research, Devel Consisting of 22 ing national parties, Bioenergy A f he full
Development Government | 22 Countries | Biognergy esearch, Deve opment, 0n5|st|ng of 22 contracting national parties, Bioenergy IA focuses on the fu
and Demonstration range of bioenergy RD&D.
Demonstration
on Bioenergy

(Bioenergy IA)
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Target

Organization | region/ Sectors
Program type countries covered Technology phase Description

Implementing

Agreement for

Co-operation in

the Research,

Development e Renewable Research, Development, The IEA Wind Agreement sponsors cooperative research tasks and provides a

overnment | Global . ) . ; : )

and Energy Demonstration forum for international discussion of research and development issues.

Demonstration

of Wind Energy

Systems (Wind

1)

A government supported watershed development program implemented by
the nonprofit organization, the Watershed Organization Trust, along with the

Indo-German Indian government’s National Bank for Agriculture and Rural Development.

Watershed Government | India Agriculture, Demonstration, The program funds village-based, participatory watershed development

Development Water Deployment projects to promote soil and water conservation. To qualify, villages must

Program agree to temporary bans on tree-cutting and grazing on land designated for
regeneration. They must also contribute free labor—a common rural practice
known as shramdan—to cover at least 15-20 percent of project costs

Climate Inkaba ye Africa ?s a G_ermany—South Africa Earth Scien_ce Collla_borative
Change, for "next generat]on science and technology and capacity building." The
Inkaba ye Africa | Government | South Africa | Natural Research partngrshm prowdeg research grants tq post-graduate st_udents and
Resource coordlnaf[es earth science trainings. In its second phase, it plans to expand to
Management other African countries.
The 2012 prize is the first of an annual, five-year joint initiative of the
United Nations Economic Commission for Africa and the African Innovation
Foundation. It aims to promote innovation across Africa in key sectors
Innovation Prize 8 . Energy, Research, D_e velopment, of interest through the competition; promote science, technology and
for Africa overnment | Africa Wa’;er, Health, | Demonstration, engineering as rewarding, exciting and noble career options among the youth
Agriculture Deployment ENSINEErIng as re g gar p gney
in Africa by profiling successful applicants; and encourage entrepreneurs,
innovators, funding bodies and business development service providers to
exchange ideas and explore innovative business opportunities.
ICA is a hemispheric organization that promotes the implementation
Insti of innovative uses of information and communication technologies for
nstitute for ) .
Connectivity in Latin Information - development. It go-funds prolepts, enables partn'ershlps,land' su_pports
- NGO . Diffusion knowledge creation and capacity building. Its primary objective is to

the Americas America Technology : .

(Ich) encourage research beyond thg scope of natlor_lal programs by advancing
comparative and focused studies based on scientific issues important to the
region as a whole.

Agricufture The 1Al islan intergovemmental qrganizatiqn gupported by 19 countries in

Inter-Amtferican Land-Use ' the AmencaT dedicated to pu(;Sl:]ln% ’[ITe p(;mmples 0{1 smentlpc excelll(ence,

Institute for . international cooperation, and the full and open exchange of scientific

Global Change Government | Global Forg,sglry, Wtater Research information to increase the understanding of global change phenomena and

Research gn_ Imate their socio-economic implications.

cience
ICARDA has a global mandate for the improvement of barley, lentil and faba
bean and serves the nontropical dry areas for the improvement of on-farm

International water-use efficiency, rangeland and small-ruminant production. In the

Center for Central and West Asia and North Africa region, ICARDA contributes to the

Agricultural NGO Global Agriculture Research, Development improvement of bread and durum wheats, kabuli chickpea, pasture and

Resources in Dry forage legumes and associated farming systems. It also works on improved

Areas (ICARDA) land management, diversification of production systems, and value-added
crop and livestock products. Social, economic and policy research is an
integral component of ICARDA's research.

GREEN GROWTH INNOVATION
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Target

Organization | region/ Sectors
Program type countries covered Technology phase Description
ICRISAT is a CGIAR Research Consortium Center. ICRISAT conducts research
International on five highly nutritious, drought-tolerant crops—chickpea, pigeon pea, pearl
Crop Research Asia, Sub- millet, sorghum and groundnut. It also develops sustainable management
Institute for NGO Saharan Agriculture Research, Development of semi-arid tropic systems through efficient and sustainable management
the Semi-Arid Africa of natural resources, and enables policies and institutions for improving
Tropics (ICRISAT) livelihoods and achieving food, nutrition and health security while protecting
the environment.
International IFPRI is a CGIAR Research Consortium Center. Its mission is to achieve
Food Policy . sustainable food security and reduce poverty in developing countries through
Research NGO Global Agriculture Research, Development scientific research and research-related activities in the fields of agriculture,
Institute livestock, forestry, fisheries, policy and natural resources management.

. IPGT's mission is to accelerate the development of geothermal technology.
International Australia IPGT provides a forum for government and industry leaders to coordinate
Geothermal ' Renewable Research, Development, p govern! n

- Government | Iceland, ) efforts to develop new technologies and pursue projects. Partners share
Partnership US Energy Demonstration informati its and best practices t id blind all d limit
(IPGT) S. information on results and best practices to avoid blind alleys and limi

unnecessary duplication.

. [TTA is a CGIAR Research Consortium Center. ITTA conducts research on
International . A

. . the following crops: cowpea, soybean, banana/plantain, yam, cassava and
Institute Tropical ) . . I

. NGO : Agriculture Research, Development maize. It works with partners in Africa and beyond to reduce producer and

of Tropical Countries . . I

. consumer risks, enhance crop quality and productivity, and generate wealth
Agriculture .

from agriculture.

International ILRI is a CGIAR Research Consortium Center. It works with partners to help
Livestock . . . poor people keep their farm animals alive and productive, increase and
Research NGO Asia, Africa | Agriculture Research, Development sustain their livestock and farm productivity and find profitable markets for
Institute their animal products.

. CIMMYT is a CGIAR Research Consortium Center. Its mission is to sustainably
International . o )

- . increase the productivity of maize and wheat systems to ensure global food
Maize & Wheat Developing . . ) ; o8
NGO : Agriculture Research, Development security and reduce poverty. Conventional maize and wheat breeding is at the

Improvement Countries X . .

heart of CIMMYT's work and accomplishments. It grew out of a pilot program
Center (CIMMYT) . 5 >

in Mexico started in 1943.
International The International Partnership for Energy Efficiency Cooperation (IPEEC) is
Partnership a high-level international forum that provides global leadership on energy
for Energy Energy efficiency by identifying and facilitating government implementation of
Efficiency Govemnment | Global Efficiency Research, Development policies and programs that yield high energy-efficiency gains. IPEEC also
Co-operation aims to promote information exchange on best practices and facilitate
(IPEEC) initiatives to improve energy efficiency

The International Potato Center is a CGIAR Research Consortium Center that

. . works with partners to achieve food security, well-being, and gender equity
International NGO Developlng Agriculture Research, Development for poor people in root and tuber farming and food systems in the developing
Potato Center Countries . e !

world through research and innovation in science, technology, and capacity
strengthening.
IRRI'is a CGIAR Research Consortium Center. It develops new rice varieties

. and rice crop management techniques that help rice farmers improve the
International yield and quality of their rice in an environmentally sustainable way. It works
Rlcg Research NGO Global Agriculture Research, Development with our public and private sector partners in national agricultural research
Institute (IRRI) ; A ; .

and extension systems in major rice-growing countries to do research,
training, knowledge transfer, and policy formation.
International
Seed Testing . The ISTA develops and publishes standard procedures in the field of seed
Association NGO Global Agriculture Research, Development testing. It has member laboratories in over 70 countries worldwide.
(ISTA)
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Program

Organization
type

Target
region /
countries

Sectors
covered

Technology phase

Description

ITER is an international project to design and build an experimental

International China, EU, Renewable fusion reactor that aims to produce up to 500 MW from fusion power. The
Thermonuclear Government India, Japan, Eneroy Ener Research. Development key elements for power generation are currently being researched in the
Experimental U.S., Korea, Eﬁic%ﬁc & ' p national research facilities of the contracting parties to the IEA Fusion
Reactor (ITER) Russia y Implementing Agreements under the guidance of the IEA Fusion Power
Coordinating Committee.
International IUFRO is a nonprofit, nongovernmental international network of forest
Union of Forest scientists, which promotes global cooperation in forest-related research and
Research NGO Global Forestry Research enhances the understanding of the ecological, economic and social aspects
Organizations of forests and trees. It unites more than 15,000 scientists in almost 700
(IUFRO) member organizations in over 110 countries, and is a member of ICSU.
IWMI is a nonprofit organization and CGIAR research institute whose
International mission is to improve the management of land and water resources for food,
Water NGO Asia. Africa Water, Research. Development livelihoods and the environment. Research is the core activity with a research
Management ' Agriculture ' P agenda is organized around four priority themes including water availability
Institute (IWMI) and access; productive water use; water quality, health and environment; and
water and society.
The GEF IW:LEARN is a program that promotes experience sharing and
International learning among GEF International Waters projects and the country officials,
Waters Learning agencies, and partners working on them. INLEARN.NET supports knowledge
Exchange NGO Global Water Deplovment sharing in the GEF IW portfolio and contains project-related information,
& Resource ploy contacts, documents, e.g. case studies, Transhoundary Diagnostic
Network (IW: Analyses, Strategic Action Programs, news and events. Outputs from GEF IW
LEARN) Conferences, guidance materials and products of GEF IW:LEARN or water-
related learning are also available.
The Farmer Field School is a form of adult education that evolved from
IPM Farmer Developin the concept that farmers learn optimally from field observation and
i NGO ping Agriculture Deployment experimentation. Launched in Indonesia, it was developed to help farmers
Field Schools Countries ; L . . .
tailor their integrated pest management practices to diverse ecological
conditions.
Knowledge for . . . N )
Knowledge for Tomorrow's overall intention is to provide junior scholars in
Tomorrow — . Land, Water, S o o ; A
c - Public- S Africa with opportunities to enhance their skills and academic qualifications,
ooperative . Germany, Biodiversity, ) ’ ;
Private ) Research and thus to open up perspectives for the best of them to stay in academia.
Research . Africa Renewable ) ) h
A Partnership Besides the Afro-German cooperation, a second focus is on the development
Projects in Sub- Energy of academic networks in Africa
Saharan Africa
Lawrence
Berkeley US. South The institute aims to create a pipeline for demand-driven technologies that
Institute A.sia.ly Sub- Health, Research. Development match the Berkeley lab's technology capabilities in affordable, low-carbon
for Globally NGO Sahéran Renewable Demonstryation pment, technologies to fight global poverty. Its focus is on distributed technologies
Transformative Mrica Energy that will not need to rely on existing infrastructure. It expects to have 12
Technologies projects in pipeline at a given time.
(LIGTT)
Lighting Africa is a joint IFC and World Bank program that is mobilizing the
private sector to build sustainable markets to provide safe, affordable, and
I~ . modern off-grid lighting to 2.5 million people in Africa by 2012 and to 250
:‘:ﬁiiglt';‘%em"ca NGO Africa Eﬁgz;able Deployment million people by 2030. It aims to leverage global expenditures on fuel-based

lighting to develop, accelerate and sustain the market for modern off-grid
lighting alternatives including the latest light-emitting diode, fluorescent,
human-cranking and solar technologies.
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Target

Organization | region/ Sectors
Program type countries covered Technology phase Description
Climate
Change, R N -
Man & the Biodiversit The MAB Program is an intergovernmental scientific program aiming to set
Biosphere Government | Global Water Natl)J/’raI Research a scientific basis for improving the relationship between people and their
Program Resodrce environment globally.
Management
Mekonglnfo is a web-based system for sharing information and knowledge
Vietnam, Natural about participatory natural resource management in Cambodia, Laos,
Mekonelnfo NGO Cambodia, Resource Deployment Thailand and Vietnam. It supports the Mekong River Commission Secretariat
€ Laos, Management pioy in its role as a regional networking and information dissemination body for
Thailand g lessons learned and promising approaches related to participatory natural
resource management in the upper watershed.
Millennium The MWPs are an initiative of the Millennium Water Alliance, a coalition
Water Proeram | NGO Developing | Water, Deployment of NGOs seeking to increase freshwater access and improve water and
(MWP) g Countries Sanitation pioy sanitation in the developing world. Two programs have been launched to date
in Kenya and Ethiopia.
Encompassing a network of over 350 researchers active in more than 40
. countries worldwide, the NCCR North-South is one of 20 National Centers
Ll?gg:]al ;gmgs Switzerland. | Sustainable of Competence in Research established by the Swiss National Science
in Res ezrch NGO Developin ' Development Research Foundation to promote scientific advancement in vital research areas in
(NCCR) North- Coun tr?esg Global %han Ye North-South research partnerships. Research is collaboratively conducted
South g with a special emphasis on the needs of developing and transition countries,
since they are arguably under the most pressure due to accelerated global
processes of environmental, economic and socio-political change.
ggﬁcg?::tﬂ]s NER300 is an instrument offering grants to installations of innovative
Solar Power g renewable energy projects, grid integration projects and up to 12 CCS
NER300 Government | EU Photovoltaiés Demonstration projects for capturing and storing carbon dioxide from power generation
Geothermal ' using fossil fuels or primary industry. The grants will be obtained by
Wind Oceaﬁ selling up to 300 million carbon allowances (rights to emit one ton of
Hydrr;power ' C0,) on the carbon market.
Renewable
Latin Energy, Energy Demonstration PLAC+E promotes the use of clean and alternative energies through the
PLAC+E NGO America Efficiency, Deployment ' development and funding of innovative projects. It primarily facilitates
Climate pioy carbon marketing.
Change
RISE prepares Ph.D. and M.Sc. level scientists and engineers in sub-
Saharan Africa through university-based research and training networks in
Regional Sub- selected disciplines. Its primary emphases are on training new faculty to
Institute NGO Saharan Various Research teach in African universities and on upgrading the qualifications of current
for Science Mrica faculty. The Science Research Group facilitates partnerships in the form
Education (RISE) of visits by senior faculty from outside of Africa to RISE network nodes,
semesters at non-African universities for RISE network students, and
international research collaborations.
RUFORUM is a consortium of 29 universities in Eastern, Central and Southern
Regional Africa established in 2004. The consortium originally operated as a program
Universities of the Rockefeller Foundation from 1992. RUFORUM's mission is to strengthen
Forum for the capacities of universities to foster innovations responsive to demands
Capacity NGO Africa Agriculture Research of small-holder farmers through the training of high quality researchers, the
Building in output of impact-oriented research, and the maintenance of collaborative
Agriculture working relations among researchers, farmers, national agricultural research
(RUFORUM) institutions and governments.
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Royal Botanic
Gardens, Kew—

Organization
type

Target
region /
countries

Sectors
covered

Technology phase

Description

Operated by the Royal Botanic Gardens, Kew, this is one of the largest
international conservation projects undertaken to date. It aims to safeguard
over 2,000 plant species worldwide against extinction and to secure the
future of the UK's native flowering plants. The project also intends to carry out

Millennium Covernment | Global Agrpulture, Research research to improve a!l aspgcts of se_ed ;onsewat!on; make seeds available
Biodiversity for research and species reintroduction into the wild; encourage plant
Seedbank X g
. conservation throughout the world by facilitating access to and transfer of
Project 5 7 o .
seed conservation technology; maintain and promote the public interest in
plant conservation; and provide a world-class facility as a focal resource for
this activity.
i Managed by the World Bank Strategic Climate Fund, S-REP will provide policy
S-REP (Scaling . ; . . . .
Renewable Demonstration, support and technical assistance to low-income countries and underwrite
Renewable NGO Global Ener Deployment additional capital costs associated with renewable energy investments
Energy Program) & ploy p &
Science and Envitonmentt, SATREPS is a Japanese goyemment program that promotes |nt§,mat|_onal Jqlnt
Technology Energy research tlargetmg global issues thlrough three- to five-year prOJects |n\_/olvmg
' partnerships between researchers in Japan and researchers in developing
Research Japan, Natural countries. SATREPS projects are expected to lead to outcomes with potential
Partnership Government | Developing | Disasters, Research, Development >- SAIREFS Proj p s potent
. : . for practical utilization, and to enhance research capacity in the developing
for Sustainable Countries Infectious .
; country. It appears that all projects are led by Japanese researchers. To date,
Development Disease 60 projects have been undertaken, at least 58 of them in a developing or
(SATREPS) Control ! '
emerging country.
g"ﬂfrnfm'e"t SEAD will harness the market and convening power of Major Economies
quipmet Energy . Forum countries to improve efficiency for appliances traded throughout the
and Appliance Government | Global Effici Demonstration 1d. Coordinating i . dards and labeli
Demonstration iciency world. gor nljatlng |nc_ent|vfes, s}a? arhs an a| eling systems can create
Program (SEAD) unprecedented economies of scale for these appliances.
. . Solar and LED Access Program will accelerate demonstration of affordable
Solar and LED Developing | Renewable Demonstration, . L
Access Program Government Countries Energy Deployment solar home systems and LED lanterns to those without access to electricity.
Climate
- Change, The research program is a bilateral initiative to promote research excellence
South Africa- . L . e .
. Environment, and quality in joint research. The previous program ending in 2010 involved
Norway Program South Africa, ; . L
Government Health, Water, | Research research teams from 15 Norwegian and 10 South African universities and
on Research Norway ' S
. Education, research institutes. The current research program through 2013 focuses on
Cooperation X . )
Economic environment and climate change.
Development
The objective of this initiative is to promote biotechnology and biological
Sustainable sciences research that addresses the challenges to agriculture in
Agriculture developing countries—research that provides answers on how to increase
Research for Government | Africa Asia | Asriculture Research agricultural productivity and food security so as to make significant
International ' g differences to the lives of poor people in Africa and Asia. It is one of the
Development new initiatives being implemented under DFID's £100 million Strategy for
(SARID) Research on Sustainable Agriculture
The Sustainable Buildings Network was created in 2009 at the G-8 Summit
in Italy. A collaboration between major economies, the SBN is a network
of networks managed by the Renewable Energy and Energy Efficiency
Sustainable [EAMember | Ener Research, Development, Partnership that aims to share information, identify gaps, and facilitate
Buildings Government Countries Eﬁicigeync Demonstration, the implementation of best policy practices as well as the dissemination of
Network (SBN) y Deployment existing material globally for both new and existing buildings. The four priority

areas of work identified by SBN are zero energy buildings; intelligent tropical
and hot climate architecture; energy efficiency in existing buildings; and
building codes.
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Organization

Target
region /

Sectors

Program type countries covered Technology phase Description
Sustainable
Development Climate Demonstration SDTC targets proven technologies in lab-based environments that may have
Technology Government | Canada Change, Water, Development ' no other funding sources. 195 projects were financed as of end of 2010.
Canada (SDTC) Soil P
Tech Fund
The goals of the Sustainable Energy and Climate Change Initiative are
Sustainable . centered on the provision of comprehensive sustainability options in areas
Energy and Government k?r?enrica Sustainabilit [R)S;E(?rzg?ra?ﬁ) \:]elopment, related to the energy, transportation, water and environmental sectors as well
Climate Change Caribbeén y Deployment ' as building climate resilience in key priority areas vulnerable to the impacts
Initiative pioy of climate change. The initiative consists of four strategic pillars: energy,
transportation, water and environment, climate resilience
AU.N. initiative that aims to ensure universal access to modern energy
services; double the rate of improvement in energy efficiency; and double
Sustainable Public- the share of renewable energy in the global energy mix. This group will bring
Eneray for All Private Global Energy Diffusion together practitioners from the private sector and civil society working on the
& Partnership delivery of energy services and solutions related to electrification in a range of
developing country contexts to develop a more integrated approach to energy
access planning and execution.
The SWASH+ projects in Kenya and Central America provide two different
experiences of trying to design and implement school water, sanitation and
Developing | Water, hygiene (WASH) projects effectively and sustainably while studying the effects
SWASH + NGO Countries Sanitation Deployment of school WASH, or its absence, on children. For its Kenya projects, SWASH+
has partnered with Emory University's Center for Global Safe Water to conduct
randomized, controlled studies in 185 schools.
START promotes research-driven capacity building to advance knowledge
SysTem for on global environmental change in Africa and Asia-Pacific. It does this
Ax alysis Mica. Asia- through: research grants and fellowships, curricula development, advanced
Resgarc’h and NGO Pacifié Multiple Research training institutes, multi-stakeholder dialogues, knowledge assessment and
Trainin (éTART) synthesis, and place-based strategic planning that build relevant capacities
g of both individuals and institutions for advancing education and research.
START targets early/mid-career science professionals.
Agticulture Technoserve is an international NGO that aims to build capacity for enterprise
Develonin R%newabley in developing countries with the goal of transforming the lives of the rural
Technoserve NGO Countr?esg Ener Deployment poor by generating jobs and markets for their products and services. It
Touri?rl{] provides field support to a range of public- and private-sector international
development partnerships.
The
IAmf(:er:]lgﬂttl?ﬁr Geothermal IA aims to raise awareness about geothermal technology,
ag[:o-o erative geothermal resource
Pro rall)n on Government | Global Renewable Research, Development, potentials, environmental and social benefits, and the lack of demonstration
Ge O%h ermal Energy Demonstration plants through collaborative RD&D. Current research projects include efforts
Eneroy Research to investigate advanced geothermal drilling techniques, the direct use of
and %ch nology geothermal energy and enhanced geothermal systems.
(Geothermal 1A)
The
Implementing
Qgcrs_e:l ::ztltfi‘\)lg Hydropower IA aims to encourage through awareness, knowledge, and support
Pro ra':n on Government | 7 Countries Renewable Research. Develooment the sustainable use of water resources for the development and management
Hyd%o power Energy ' p of hydropower.
Technologies

and Programs
(Hydropower IA)
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Target

Organization | region/ Sectors
Program type countries covered Technology phase Description
Climate L . . . ) )
Change TNC is an !nternat!onal ponsgwat|on NGO that works both_m the field, with
The Nature A riculthre Research, Development, communities and in policy circles to protect the conservation of ecosystems
Conservancy NGO Global Hialth Wafer Demonstration, and species. The organization conducts basic and applied research,
(TNC) Foresty " | Deployment recommends conservation management strategies, and recommends policies
Orestry, to encourage conservation.
Biodiversity
Aoriculture CATIE is a regional scientific knowledge center for agriculture and
Tropical Cﬁmate ' the management of natural resources, dedicated to sustainable rural
Agriculture Latin Chanee Research, Development, development and poverty reduction in tropical America. Its mission is
Research & NGO . g, Demonstration, to contribute to rural poverty reduction in tropical America by promoting
- . America Natural o ) )
Higher Education Resource Deployment competitive and sustainable agriculture and natural resource management
Center (CATIE) through higher education, research and technical cooperation. Global change
Management : ; : AR
and especially climate change is one of CATIE’s priority areas.
Climate
U.S. China Clean Change, . . . .
Energy Research | Government | U.S., China | Renewable Research, Development gﬁiﬁ éO";t dl\?/fr?c:’(?rckoapllagz dhil\gﬁe:ghiacslzlsgnw in three areas: building
Center (CERC) Energy, Energy Y ' ‘
Efficiency
US. Department Energy The Department of Er_lergy will offer_ a license to nonprofit organizations w_lth a
. demonstrated commitment to providing global access to clean technologies
of Energy New Efficiency, e . ; . ;
. Government | U.S. Diffusion and services. Licensees will pay a reduced fee and a nominal royalty. These
Model Licensing Renewable - : :
organizations will have access to the unlicensed patents held at department
Agreements Energy 5
headquarters for clean energy technologies.
US. Water Public- Its mission is to unite and mobilize the “best of U.S.” expertise, resources and
o . Private Global Water Deployment ingenuity to address water challenges around the globe, with a special focus
Partnership . . X
Partnership on developing countries where needs are greatest.
U.S.-Australia Research, Development, Lo . -
Clean Energy Government | Global Eﬁgfwable Demonstration, Itollsica r\#;(l;ls %I::in?lg:r?gzzgf fgig:gﬁ;ﬁy polrlglerz ;r;d programs to help
Solutions Center & Deployment policy g P gyprog
Environment Government | Global Various Demonstration, : » PIOTAM/projectt ” BENCE,
- required co-financing, project implementation oversight, results management
Facility Deployment .
and evaluation, performance-based payments and knowledge management.
UNESCO UNESCO’s UNISPAR program was launched in 1993 to improve the quality
University— of universities in developing countries and encourage them to become more
Industry Government | Global Various Research involved in the process of industrialization of their country. Current projects
Partnerships include: creating innovation hubs at Arab universities, and creating science
(UNISPAR) and technology parks.
[The UNFCCC Technology Mechanism consists of a Technology Executive
Committee with a mandate to conduct needed analysis; recommend policy
UNFCCC ol D . . ide devel " issions devel ;
Technology Government | Global imate emonstration, act!qns; guide eve_opment of low emissions deve opment stra'teg|es;
Mechanism Change Deployment facilitate collaboration for tech transfer, It also consists of a Climate
Technology Center Network which aims to facilitate networking and
information provision.
This initiative that promotes market-based solutions to urban and
industrial environmental problems in Central and Eastern Europe
Urban and Eurasia. The program creates partnerships among businesses,
US., Central | Environmental local governments and associations in the region, and between these
. Europe, Problems, organizations and their counterparts in the United States. It has two
USAID Ecolinks | Govemment Eastern Industrial programs: the Partnership Grants Program and the Trade and Investment
Europe, Asia | Environmental Program. The primary responsibility of the Grants Program is to provide
Problems financial assistance for initial partner meetings and for feasibility

studies; the Trade and Investment component facilitates the transfer of
environmental technology.
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Target

Organization | region/ Sectors
Program type countries covered Technology phase Description
WEMA seeks to develop drought-tolerant maize varieties to benefit
Water Efficient Public- Agriculture Research, Development, smallholder African farmers in five countries. It aims to do this through
Maize for Africa | Private Africa W%a tor ' Demonstration, conventional breeding, marker-assisted breeding and biotechnology.
(WEMA) Partnership Deployment Efforts are being undertaken in Kenya, Mozambique, South Africa,
Tanzania and Uganda.
Water for People is an international nonprofit that supports the development
Developin of locally sustainable drinking water resources, sanitation facilities and
Water for People | NGO Countr?esg Water Deployment hygiene education programs. It currently works in 11 developing countries in
Africa, Latin America and the Indian subcontinent.
The objective of TPWind is to identify areas for increased innovation, new
Wind Ener and existing research and development tasks, coordinate R&D and analyze
Technolo &y Renewable Research. Development the market. It is composed of five working groups, an advisory board, and a
Pl atformgy Government | EU Ener Demonstfation pment, steering committee with stakeholders from industry, government, civil society,
(TPWind) & R&D Institutions, finance organizations and the wider power sector. The
organization has written an EU wind market strategy through the year 2030,
which includes both an R&D agenda and a demonstration strategy.
Climate WIPO Green is a sustainable technology marketplace whose objectives are
WIPO Green: Change. Waste the "accelerated adaptation, adoption, and development of environmental
The Sustain z;hl e Fedu égtié)n Research, Development, technologies." The initiative was created with industry, particularly the Japan
Technolo NGO Global Altemativé Demonstration, Intellectual Property Association. One of the unique features of WIPO Green is
Market |§z e Enerov Ener Deployment that information on technology will be made accessible, including know how,
p Eﬁiciyﬁc & associated services and the materials needed to implement the technology. In
y addition, basic licensing tools will also be available on the database.
ICRAF is an international NGO that conducts agro-forestry research for
environmental protection and poverty alleviation. It joined the CGIAR in
‘I’\vor::?orest NGO Global Aotoforest ggie:rzgg,aligzelopment, 1991. In addition to conducting scientific and policy research, ICRAF has
C%nter (ICI?{\F) g y Deployment ! an award fellowship program, and a professional development program
pioy that strengthens the research and leadership skills of African women in
agricultural science.
The Climate Innovation Centers (CICs) will be a network of physical
World Bank incubation centers to accelerate the development, deployment, and transfer
Climate Developin Climate Demonstration of locally relevant climate technologies. The CICs boost developing country
Innovation NGO Countr?esg Change Deployment ' Green Growth and job creation by financing and supporting the competitive
Centers g pioy and profitable involvement of clean tech small and medium enterprises in
local and international supply-chains and markets. The first one is set to open
in Kenya in summer 2012
The IUCN performs many research, coordination, management, and policy
services related to biodiversity, including: bioprospecting, assessment of
World Developin impact of access activity on biodiversity, inventories and case studies of
Conservation NGO Countr?esg Biodiversity Research, Development access and benefit sharing measures, development of relevant measures
Union (IUCN) on ABS and traditional knowledge information management and exchange,
public education and awareness, human resource development, capacity
building of indigenous and local communities, institutional capacity building
World WIPO is the United Nations agency dedicated to the use of intellectual
property (patents, copyright, trademarks, designs, etc.) as a means of
mt:lte:t;ual NGO Global Various gzz]e(?[:g?r,a[t);\:]elopment, stimulating innovation and creativity. WIPO operates several programs
or gnization Deplovment ' focused on technology transfer and green technology, including WIPO Green,
(WEI;P[]) pioy Technology Innovation & Support Centers, training programs for capacity
building, and WIPO Academy for distance learning.
T WWF’s mission is to conserve nature and reduce the most pressing threats
World Widite | bl oyudersiy, | Research, Bevelopment, |y the diersiy of e on Earth. It warks in 100 counties with hundreds of
Fund (WWF) Chanee Deployment ' partners to protect endangered ecosystems and species through science-
g pioy based management solutions.

Source: Organization websites, news articles, industry reports. Some description injbrmation has been used verbatim from organization websites and past

industry reports.
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