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FOREWORD

Combating climate change requires the large scale diffusion of clean energy technologies. For
this reason, enhancing technology development and transfer has been a key objective of the
United Nations Framework Convention on Climate Change (UNFCCC) since its inception. The Bali
Action Plan (2007) reaffirmed the centrality of technology transfer as one of the priority areas
to be addressed in global climate negotiations.

After three years of deliberations, the Cancun Conference of the Parties (COP) established a
Technology Mechanism (TM) whose goal is to enhance action on technology development and
transfer in support of climate change mitigation and adaptation. The Durban COP completed
the institutional set up of the TM, deciding that its two components - the Technology Executive
Committee (TEC) and the Climate Technology Centre and Network (CTCN) - would jointly report
to the COP. It also adopted the modalities and rules of procedure of the TEC and the terms of
references of the CTCN. The TEC which is akin to being the policy body of the TM is already in
place, has met twice and adopted its work plan for 2012-2013. The CTCN, the operational arm
of the TM, has not yet come into existence. The process for selecting a host for the Climate
Technology Centre (CTC) which will steer the Network is well underway and should be finalized
by the next COP meeting in Qatar, next December.

Against this background, the think pieces in this issue paper seek to contribute to the process
of operationalisation of the TM by providing some suggestions and inputs on the range of
issues and challenges confronting it. They are premised on the belief that the TM represents a
potentially important milestone and positive development in efforts to operationalise UNFCCC
technology transfer provisions in a more effective manner. Its mandate emphasizes a number of
important priorities such as the strengthening of national innovations systems, the elaboration
of technology actions plans, the strengthening of R&D collaboration and the promotion of public-
private partnerships which bring new dynamism to international cooperation in this area.

At the same time, the mandate and functions of the TM, and of its bodies, are, in many instances,
worded in a general manner and leave significant latitude in terms of their implementation. The
inputs of all stakeholders, particularly from developing countries, could be valuable in helping
these newly or soon to be established entities work out the manner in which they should carry
out their respective responsibilities. In its first two meetings, the TEC has reached out to a
number of stakeholders for this purpose. This issue paper seeks to complement such efforts.

The first think piece by Padmashree Gehl Sampath reflects on how the TM can “keep its promise”
and deliver a novel approach focused on technology development and innovation rather than
simply transfer and “access.” The author argues that the TM is uniquely positioned to support
developing countries building their capacity to develop and deploy climate change technologies.
She highlights some key considerations with regards to putting the TM into practice such as:
ensuring coordination between the TM’s two bodies, identifying technological needs, putting
priority areas into practice, addressing the need for effective monitoring and evaluation,
promoting a participatory approach, apportioning financial priorities, and coordinating with
existing initiatives.

The author concludes that an approach towards technology development, as proposed by the
TM, could be an important step not only within climate change, but also in broader international
discussions on technology, to move beyond simply window dressing the notion of technology
transfer, to effective technology diffusion and technology assimilation.

vii



viii

P. Gehl Sampath, J. Mugabe, J. Barton - Realizing the Potential of the UNFCCC Technology
Mechanism: Perspectives on the Way Forward

The second think piece by John Mugabe brings an African perspective on the TM. The author
argues that TM should focus on addressing the needs and challenges facing African countries to
access and/or use climate technologies and chiefly their weak national systems of innovation.
He calls on African countries to be more actively engaged in UNFCCC processes and discussions
relating to technology and the operationalisation of the TM.

The author flags a number of issues that merit closer consideration in this regard: promoting
the inclusion of activities or actions for strengthening African national systems of innovation
and building capacity for technology prospecting; establish a specialized African working group
of experts on technology transfer to assist countries in identifying specific ways and means for
enhancing Africa’s engagement in the development, governance and operations of the TM; and
request the African Union Commission to undertake a comprehensive survey of existing African
networks and organizations that are engaged in climate change technology development and
transfer activities so they can ‘plug’ into the future work of the CTCN.

The last contribution in this issue paper is of a very special nature. It is the draft of a paper
that the late Professor John Barton was writing for ICTSD when he unexpectedly passed away in
2009. This work “in progress” looks at the implementation of technology transfer provisions in
international environmental agreements and seeks to draw lessons which continue to be relevant
as the TM becomes operational. We hesitated a lot in releasing this unfinished work but ultimately
thought that it would be valuable to share it with a wider community of scholars and experts
that could possibly build upon it. In this regard, the manuscript contains many annotations and
insights by the author that point to knowledge gaps which call for further research.

Throughout the years, Professor Barton developed a close collaboration with ICTSD that we
greatly valued. It resulted in a number of insightful and thoughtful publications that addressed a
wide range of issues from IPRs and nutrition to technology transfer and R&D which reflected his
innate curiosity, multiple centres of interest and wide ranging expertise. In the area of climate
change, his 2007 paper for ICTSD, Intellectual Property and Access to Clean Energy Technologies
in Developing Countries, An Analysis of Solar Photovoltaic, Biofuel and Wind Technologies was
groundbreaking as it was one of the first studies to look at IPRs and access to clean energy using
patent data. Since then, it has become a work of reference that is extensively quoted in studies
and discussions on the subject.

There is an additional reason for releasing this manuscript at this point in time: this year marks
the tenth anniversary of the release of the report of the Commission on Intellectual Property
Rights (CIPR) which was chaired by the late Professor Barton. The report had a significant impact
in global policy debates on intellectual property and the chairmanship of the Commission by
John Barton had an important part to that effect. Thus, we seize this opportunity to pay a
special tribute to the late Professor Barton whose scholarly contributions and policy prescriptions
continue to resonate until today in many public policy debates.

A central tenet of ICTSD’s Innovation, Technology and Intellectual Property programme, launched
in July 2001, has been that in a knowledge-based economy, a better understanding of innovation
and intellectual property related issues is imperative for informed policy making in virtually all
areas of development. Our focus has been on ensuring a proper balance between the different
interests at stake in designing appropriate intellectual property regimes that are supportive
of sustainable development objectives and compliant with international commitments. An
additional central objective has been to facilitate the emergence of a critical mass of well-
informed stakeholders in developing countries - including decision-makers and negotiators as
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well as actors in the private sector and civil society - able to define their own sustainable human
development objectives in the field of innovation and intellectual property and effectively
advance them at the national and global levels.

| sincerely hope you will find this issue paper a useful contribution to efforts aimed at ensuring
an effective operationalisation of the UNFCCC Technology Mechanism.

7T

—_—

Ricardo Meléndez-Ortiz
Chief Executive, ICTSD
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EXECUTIVE SUMMARIES

Can the Climate Technology Mechanism Deliver its Promise? Some Issues and Considerations
By Padmashree Gehl Sampath

The Technology Mechanism (TM) is a very promising initiative as it proposes a dynamic approach
geared towards fostering innovation and technology development as opposed to a limited focus
on technology transfer. Innovation constraints in developing countries stem from the inability to
build local indigenous technological capabilities, which are not only essential for innovation of
completely new products and processes, but also for greater adaptation, deployment and use of
existing environmentally friendly technologies within local contexts. It is important, therefore, to
address the challenges in building these capacities in developing countries.

The TM’s approach, resting on technology as a means to enhance innovation capacity is also better
positioned to cater to the technological capacity building needs within developing countries, which
in this context, are fairly heterogeneous. Any exercise to address technology needs to be dualistic
in nature, distinguishing that technology development and innovation capacity needs may differ
between developing countries with some level of capacity for innovation and production and those
others without such capacity. Intellectual property (IP) protection has been a polarizing topic
in climate change technology discussions. For the TM to succeed, it needs to be recognised that
technology development and transfer is a much wider notion than simply an issue of IPRs. At the
same time, it seems difficult to envisage that the issue of IPRs is completely evaded in deliberations
about technology development and transfer.

Finally, there are some key considerations with regards to putting the TM into practice that need to
be addressed such as: ensuring coordination between the TM’s two bodies, identifying technological
needs, putting priority areas into practice, addressing the need for effective monitoring and
evaluation, promoting a participatory approach, apportioning financial priorities, and coordinating
with existing initiatives.

An approach towards technology development, as proposed by the TM, could be an important step
not only within climate change, but also in broader international discussions on technology, to move
beyond simply window dressing the notion of technology transfer, to effective technology diffusion
and technology assimilation.

African Perspectives on the UNFCCCC Technology Mechanism
By John Mugabe

It is important to ensure that the Technology Mechanism (TM) is a suitable institutional arrangement
for supporting developing countries, and African ones in particular, to effectively engage in the
development, acquisition and use of technologies for climate change adaptation and mitigation.

Technology needs assessment (TNAs) show that African countries are already exposed to a wide
range of climate change technologies but do not have endogenous capabilities to adopt, diffuse and
effectively use these technologies. Most African countries, including the least developed countries
(LDCs), may not be able to access and/or use these technologies because of a number of barriers. The
main barriers identified can be clustered into a generic one: weak national systems of innovation.

In that regard, the TM’s programmatic areas and activities need to be explicitly based on the priorities
and needs of developing countries in general and LDCs in particular. Some developing countries have
become exporters of both adaptation and mitigation technologies, and thus the TM should look at
means towards facilitating South-South technology transfer.



ICTSD Programme on Innovation, Technology and Intellectual Property

With this in mind, African negotiators and stakeholders should be more actively engaged in UNFCCC
processes and discussions relating to the operationalisation of the TM. A number of issues merit close
consideration in this regard such as: promoting the inclusion of activities or actions for strengthening
African national systems of innovation and building capacity for technology prospecting; establishing
a specialized African working group of experts on technology transfer to assist countries in identifying
specific ways and means for enhancing Africa’s engagement in the development, governance and
operations of the TM; and requesting the African Union Commission to undertake a comprehensive
survey of existing African networks and organizations that are engaged in climate change technology
development and transfer activities so they can ‘plug’ into the future work of the CTCN.

Technology Transfer: An Evaluation of Treaty-Based Mechanisms relevant to Climate change
By John H. Bartont

Evaluating the international technology transfer provisions contained in international environmental
agreements can provide important insights for negotiations on the emerging new architecture on
technology transfer under the UNFCCC. More specifically, it is useful to review these along with their
negotiating background and their implications in regards to achieving adequate flow of technology
and capital, their effect on least-developed countries, and the implications for global governance.

The mechanisms worth reviewing are: the Montreal Protocol agreed upon in 1987, the subsequent
Multilateral Fund of 1990, the Global Environmental Facility (GEF), the Clean Development Mechanism
(CDM), the Convention on Biological Diversity (CBD) and other international research programs in this
area.

There are a number of implications. First, there will have to be special research-oriented efforts for
technologies that are not yet mature, since general global mechanisms appear to be more successful
with more mature technologies, but fail in the research area. Efforts will also need to be more
scientific rather than political. It is clear that research - i.e. the development of new technologies
to be transferred - requires significantly different arrangements than do the sectoral and project
funding approaches.

In addition, GEF history shows that nations are doing inadequate technology needs assessments,
and that the officials who do such assessments are often not linked with those who design programs
to import the technology. This is an especially important issue since responding to climate change
has to be integrated into the development process. Also, the relative magnitudes of the different
approaches suggest the importance of supplementing UNFCCC funding systems with funding through
other channels.

Furthermore, there should be strong capability to acquire new technology and ways to reconcile the
role of the private sector in the area of technology transfer. Lastly, a global governance system that
is balanced between developed and developing countries is a must.

It is almost certain that there will be a multiplicity of mechanisms to enhance the transfer and
diffusion of climate change technologies to developing countries. The availability of this variety
of mechanisms is a positive, particularly since different technologies are likely to be more feasibly
transferred through different mechanisms. Moreover, it appears very likely that bilateral and regional
mechanisms will be responsible for as much technology transfer as global multilateral mechanisms.
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1. CAN THE CLIMATE TECHNOLOGY MECHANISM DELIVER ITS
PROMISE? SOME ISSUES AND CONSIDERATIONS

By Padmashree Gehl Sampath

1.1 Introduction

There is little doubt that technological
capacity is the missing centerpiece in global
efforts to promote the faster deployment,
use and innovation of climate change
technologies. Efforts since the inception of
the United Nations Framework Convention on
Climate Change (UNFCCC) to operationalize its
provisions on technology transfer culminated
in the creation of the Technology Mechanism
(TM), agreed upon at the 16th Conference of
the Parties (COP) in Cancun (2010), building
further on the earlier mandates from the Bali
Action Plan (2007).

The TM, one of the concrete outcomes of
the UNFCCC discussions in this area, aims to
enhance action for technology development
and transfer in support of climate change
mitigation and adaptation. The TM consists
of two main bodies that should ‘facilitate the
effective implementation of the Technology
Mechanism, under the guidance of the COP’,
namely:

1) The Technology Executive Committee
(TEC), which is meant primarily to be the
policy arm of the TM; and,

2) The Climate Technology Centre and Net-
work (CTCN), which is the operational arm
of the TM.

The mandate on the establishment of the TM,
as contained in the Cancun decisions,? sets
out the key policy functions of the TEC and

the CTCN. The 17th COP, held in Durban last
December, finalized the institutional set up of
the TM. It was agreed that the TEC and the
CTCN will function autonomously from each
other, although they will jointly report to the
COP on progress in their activities. The terms
of reference for the CTCN and the modalities
and rules of procedure of the TEC were also
adopted in Durban.

These outcomes are important as they lay the
foundations how and in what ways the TM can
perform its mandate. This think piece seeks
to analyze and point to some of the promises
and perils that lie ahead in implementing the
operational details of the TM.

1.2 The Promise of the TM-Based
Approach: Innovation and

Technology Collaboration

The TM’s key point of departure is that
it proposes a dynamic approach geared
towards fostering innovation and technology
development as opposed to a limited focus
on technology transfer. The focus of the TM
(see Box 1) is on simultaneously promoting
technology transfer and technology flows
with two slightly differentiated aims: first,
promoting innovation of environmentally sound
technologies and their diffusion through R&D
cooperation, international partnerships, among
others, and second, promoting the ability of
developing countries to maintain, operate and
adapt such technologies, by enhancing their
technology absorptive capacity.?
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Box 1: Technology development and transfer within the TEC and the CTCN

As laid out by paragraph 121 of Decision 1/CP 16, the Technology Executive Committee is
expected to perform key policy functions such as:*

(a)Providing an overview of technological needs along with an analysis of technical issues
relevant for the development and transfer of technology in climate change mitigation
and adaptation;

(b)Assisting in the creation of international, regional and national technology action plans
to promote cooperation in technology, and

(c)Promoting the collaboration on the development and transfer of technology related
to mitigation and adaptation between governments, private sector actors, non-profit
organizations and research and academic communities.

The functions of the CTCN are complementary to those of the TEC. The CTCN is expected to
facilitate a network of national, regional, sectoral and international technology networks,
organizations and initiatives. Its core functions include:

(a)ldentifying technology needs for the implementation of environmentally sound
technologies, practices and processes in developing countries and facilitate the prompt

deployment of existing technologies;

developing country Parties.

(b)Promoting their ability to maintain, operate and adapt technology;
(c)Promoting R&D cooperation including through south-south and trilateral channels;

(d)Facilitating international partnerships among public and private stakeholders to
accelerate the innovation and diffusion of environmentally sound technologies to

Source: UNFCCC Decision 1/CP 16

As a result, the TM-based approach, while
acknowledging the importance of technology
exchange through well-established means -
including imports of machinery and equipment
(UNCTAD, 2007 and 2010), trade in goods,
licensing and scientific collaboration such as
joint research and research partnerships -
aims to support national innovation systems in
developing countries. Supporting innovation
systems in developing countries through means
identified in the TM, such as “international
partnerships among public and private
stakeholders to accelerate the innovation and
diffusion of environmentally sound technologies
to developing country Parties” (see functions
of CTCN in Box 1 above), implies that the
emphasis of the TM is on addressing innovation
constraints in developing countries. Such
innovation constraints stem inter alia from the
inability of countries to build local indigenous

technological capabilities, which are not only
essential for innovation of completely new
products and processes, but also for greater
adaptation, deployment and use of existing
environmentally friendly technologies within
local contexts.

The challenges of building indigenous
climate-related technological capacities in
developing countries

In climate change, it has been emphasized that
most climate change mitigation technologies
are off patent and ‘available’ to developing
countries at their disposal (IPCC, 2007).
However, what is becoming increasingly
clear through empirical work and studies on
technological development and change across
sectors, including climate change, is that
it is often not an easy task to access even
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technologies that are off patent and in the
public domain. Developing countries that
have been able to access such technologies
for reverse engineering and new product
development are those that demonstrate some
level of indigenous technological capacity. The
lack of technological capacity or limitations
therein, in many developing countries and
least developed countries (LDCs), explains to
a large extent the inability to tap into existing
channels of technology.

This brings us to a fundamental point, namely
that, whatever the channel through which an
existing technology is acquired, the acquisition
of information concerning the technology is
only one part of the process. The ability to
learn, use and adapt the acquired technology
is just as important, if not more. Such
adaptation may ultimately lead to the ability
of making minor technical improvements
that are more suited to the local context or
the development of new applications of the
transferred technology; each of which signifies
an important step in the growth of innovation
capacity (see economic historical studies on
this point, for example, Amsden, 1989).

Successful technology transfer is therefore
deeply embedded in the ability of recipients
to diffuse and use the technologies in
question which is shaped by what is known as
the ‘innovation system’ of the country/sector
in question. The term innovation system,
used now in the TM is a milestone in itself,
and denotes the network of institutions,
organizations and actors, which permeate the
development of knowledge locally leading to
the development of new products, processes
and applications. This concept acknowledges
that technology development per se through
all means, including technology transfer, is a
collective exercise in any sector, and serves
as a heuristic tool to guide policy makers
on how to promote interactive learning and
technological change.

Learning from other initiatives in structuring
the TM-based approach

It has been often the failing of technology
transfer approaches in the past that the
focus has been on simply providing ‘access’
to technologies without facilitating aspects
of such improved access, namely, promoting
know-how exchange and the development
of indigenous technological capabilities. The
success of the technology transfer processes
lies not in how many international obligations
exist for the purpose - binding and non-
binding - but rather on how the international
obligations are structured around ground
realities of technology acquisition and use
processes. This is an important point that is also
demonstrated in previous efforts to promote
technology transfer such as the CDM, which
have not sufficed to produce sustainable
results because they have not succeeded in
promoting learning in a systemic approach,
across public research institutions and the
private sector.?

In order to structure a new TM-based approach
to technology transfer that would overcome
these difficulties, two critical departures seem
to be urgently needed. First, the substantive
focus of technology transfer needs to move
away from a simple emphasis on transfer of
machinery and equipment (through imports,
joint production, FDI and other means) to
an active focus on know-how and building of
technological capacity. Within this change in
focus, aspects of scientific collaboration (such
as training, joint research and facilitation of
academic exchange in tertiary disciplines)
will play an important role but it needs to be
clearly augmented by aspects of technological
collaboration that build capacity for firm-
level/organization level design and production
activities. These forms of activities are the
backbone of innovation capacity, which is
measured by the number of useful commercial
products that local agents are able to adapt
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and produce as opposed to how much research
is ongoing in any local context. This is not
to undermine the importance of research,
but to clearly accentuate the importance of
technological collaboration to build innovation
capacity as opposed to research capacity.

Second, our understanding of the range of
actors involved in technology transfer needs
to be expanded to critically focus on the local
public and private sector simultaneously. Local
public sector institutions have a critical role in
a range of activities in the climate change area,
particularly in developing countries, including:®

(i)  Energy efficiency, including better
conversion efficiency, performance,
reliability and durability;

(i)  Material efficiency, including advanced
manufacturing techniques for compo-
nents that substitute expensive with
cheaper and reliable material inputs
and reduce the use of toxic materials;

(iii)  Sustainable management, including sus-
tainable production processes that can
reduce environmental impacts of manu-
facturing, use and final disposal;

(iv) Storage efficiency, including better
methods for storage and integration of
environmentally sound technologies into
existing distribution systems;

(v)  Technological change and development,
including new mitigation and adaptation
technologies (UN/DESA, 2009); and

(vi) New R&D into state-of-the-art climate
change mitigation technologies.

Similarly, private sector actors, in developing
and developed countries, play a very important
role in technological processes, and are the
key actors in technology exchange processes.
Technology acquisition and exchange amongst
private sector actors are influenced by factors
that are firm-based and profit-oriented. From
a survey of existing trends globally in other
sectors, the following factors seem to be very
important:

(i) Emerging competition trends in the sector
from firms in developing countries;’

(i)  Quid-pro-quo in sense of the ability
of the developing country firms’ to
strategically offer services/ product
partnerships in return over a longer
term;?®

(iii)  Ability on part of the developing country
firms’ to search efficiently for alternate
technologies and pay their market
price;° and,

(iv) Existence of a wide range of public-
private initiatives aiming at creating
technological exchange in the sector
more widely given its public impor-
tance.”

While the first factor, namely, the capacity of
firms in developing countries to compete with
incremental technologies is often associated
with a negative impact on the propensity of
international firms to engage in technology
transfer, all the other three aspects have
potential positive implications for technology
transfer between private sector actors.
Developing countries that lack innovation
capacity, in the climate change area, often lack
factors (i) to (iii) listed above and therefore
call for a more holistic range of engagement
(see next section on heterogeneous capacity of
countries). Providing appropriate incentives to
the international private sector (which may not
accrue on their own, given the inability of the
firms in these countries to offer quid pro quo
services or pay the market price) and assisting
local firms in acquiring technology therefore
remains a very important and effective means
to promote technology exchange.

The TM-based approach takes on board many of
the above-mentioned considerations. For the
first time, it seeks to address and incorporate
some of these important realities of technology
development, chiefly the importance of
know-how for development of endogenous
capabilities to promote diffusion, adaptation
and innovation in climate change technologies.
Some of the key terms in this undertaking are
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‘technological needs’, ‘transfer of technology’,
‘diffusion’, ‘technology  action plans’,
‘development of endogenous capacities’, ‘know-
how’, ‘collaboration’, ‘network’, ‘adaptation’
and ‘innovation’. The notion of technology
development and transfer enshrined in the TM
spans ‘different phases of the technology cycle’
from the key phases of acquiring information,
assimilation and absorption of technological
knowledge, to adaptation to local conditions,
to absorption of subsequent improvements and
the dissemination of the transferred knowledge,
thereby jointly account for the complex process
of technology transfer.

Such a systemic approach is highly relevant
in the case of climate change mitigation
technologies. It allows for an appropriate
consideration of other obstacles to technology
transfer in order to find comprehensive
solutions, including the issues of finance,
inadequate laws and regulations in supplier
and recipient contexts, asymmetries in the
abilities to search and bargain for appropriate
technologies and the shortage of qualified
know-how. It also helps to take into account
several unique features of technology and
innovation in this area. As opposed to other
sectors, where technological capacity is
triggered off by a large unmet need, there
is already a well-established energy system
globally, and such technologies primarily seek
to provide alternative solutions to achieve the
same result either by using natural resources
of a different kind or by promoting the energy
efficiency of current solutions to adapt and
mitigate climate change (UNCTAD, 2011).
Their unique selling point is that they offer
environmentally friendly solutions toneeds that
are already being met by other technological
advances. This calls for a very different form
of support especially to developing countries,
where local firms and research institutes are
faced with different kinds of constraints in
innovating and catering to local needs, often
in the most price competitive means.

Addressing heterogeneous technological needs
and capabilities

The TM’s approach, thus resting on technology
as a means to build innovation capacity is also
better positioned to cater to the technological
capacity building needs within developing
countries, which in this context, are fairly
heterogeneous. Some emerging economies
have significantly advanced capabilities to
engage in innovation in the area of climate
change. For example, Chinese firms such as
Suntech, Yingli Green Energy and Motech
Solar, are rapidly expanding their market
shares globally at the expense of already
well-established German and Japanese firms
(Hader et al, 2011). Similarly, India has several
large solar manufacturers such as Moser
Baer Photovoltaic Ltd, Tata BP Solar, Central
Electronics Ltd and Reliance Industries. Indian
firms are also focusing on smaller products
and onshore installations in wind energy, and
accounting for an increasing share of exports in
this field. Three Chinese companies now rank
among the top 10 in terms of market shares for
wind power (Bouée, Liu and Xu, 2011), though
they focus almost exclusively on meeting
domestic demand. Goldwind, another large
Chinese wind turbine company, has recently
acquired a majority stake in Germany’s Vensys
in an effort to expand its know-how. Brazilian
firms are increasingly successful in niche areas
including biofuels.

At the same time, however, a large number
of other developing countries are faced
with institutional constraints in promoting
innovation that are quite similar. As noted
by Mugabe (2012), most African countries’
technological needs assessments in this area
shows that there is a need to build general
innovation capacity in the system to promote
the absorption and use of climate change
technologies. Therefore any exercise to address
technology needs to be dualistic in nature,
distinguishing that technology development
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and innovation capacity needs may differ
between developing countries with some level
of capacity for innovation and production and
those others without such capacity. The TM,
by offering more support for technological
learning through technology transfer for both
the public and private sectors as discussed
here, can address the more fundamental issue
of how the adaptation and use of climate
change mitigation technologies can be better
promoted in the developing countries, by
building their capabilities for developing and
deploying these technologies. It can also
support developing countries in dealing with
the emerging market-based standards (such
as carbon footprinting and border carbon
adjustments) without more adverse impacts
on their nascent, emerging productive sectors
(UNCTAD, 2011).

The TM and intellectual property rights issues

Intellectual property (IP) protection has
been a polarizing item between developed
countries and developing countries in UNFCCC
discussions since Bali. While there are several
dimensions to this complex interplay between
IP protection and the demand for technology
transfer, stronger protection of IP has been a
cause for concern as to whether and how it
will affect access to proprietary technologies
across sectors.

In the context of climate change, while several
technologies that are needed are in the public
domain, there has been an increasing trend
towards the patenting of clean technologies
(termed the so-called Kyoto Effect) in the
past few vyears (UNEP/EPO/ICTSD, 2010).
This increasing tendency towards patenting
is confirmed by other independent analyses
of patent trends relating to climate change
mitigation technologies.”? Analysis conducted
using patent data suggest that while energy
prices drove innovation in clean and renewable
energy technologies until the 1990, the spike
in innovation and related patenting in these
sectors since 2000 is more attributable to
policy changes in the climate change arena
(Dechezlepretre et al, 2010).

The jury is still out on this issue. While there
seems to be an increasing trend towards
patenting, what impact this will have on
market concentration and how it will affect
the development of technologies in some of
the more technologically advanced developing
countries remains unclear. The increased
patenting is important and relevant from the
perspective that it confers market power (and
thereby, potentially, the ability to exclude
competition) in different climate change
technologies, and makes it harder for firms in
developing countries to access knowledge. In
a recent study, Hascic¢ et al. (2010) conclude
that in some segments, such as those related
to wind power and carbon storage, patents
seem to confer a large share of the market,
indicating a positive relationship between
patenting and market access, whereas in some
other technologies, such as solar PV, this is
not the case.”

Technologically advanced developing countries
have expressed some concerns as to how
increased patenting and licensing practices
of global firms will impact upon enterprise
activity of their own firms in this area (see,
for example, Barton, 2007 and Lewis, 2008).
This is also an issue for the international
community to the extent that growing
patenting activity in this area, may have an
adverse impact upon the potential amount
of new, cost reducing innovations available
in the future, and possibly hinder market
competition by increasing barriers to enter for
firms from developing countries.

Despite these concerns on how intellectual
property protection will impact upon access to
technologies or global market concentration,
up until now, there has been no agreement on
any reference to intellectual property rights
(IPRs) in the Cancun and Durban outcomes,
and thus they are not explicitly included in
the mandate of the TM. However, the issue has
already been raised in the first two meetings
of the TEC (September 2011 and February
2012). For the TM to succeed, it needs to be
recognised that technology development and
transfer is a much wider notion than simply
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an issue of IPRs. At the same time, it seems
difficult to envisage that the issue of IPRs
is completely evaded in deliberations about
technology development and transfer (See
Abdel Latif et al, 2011).

1.3 Putting the TM Into Practice:
Some Considerations and Challenges

Based on the terms of reference that were
agreed upon in Durban, the UNFCCC has
issued a call for proposals for hosting the
Climate Technology Centre in January 2012."
The mission of the CTCN is to “stimulate
technology cooperation and to enhance the
development and transfer of technologies...””®
The CTCN is expected to be composed of a
Climate Technology Centre, to be assisted by a
Network with the participation of institutions
that are capable to responding to requests
from developing country Parties in relation to
technology development and transfer. It is also
expected that institutions in the Network will
be national, regional, sectoral, international
or intergovernmental organisations.

What is evident from the agreed outcomes in
Durban is that there is still a tendency to lapse
into the international bureaucratic language
of the kind that has been the hallmark of
technology transfer-related provisions in the
last four decades (Gehl Sampath and Roffe,
2012 forthcoming). Despite this tendency, the
TM carries with it the potential of moving the
technology transfer discourse into a much
needed direction as previously mentioned.

Building further on the Durban results, the
following issues seem to be relevant to achieve
traction in the positive direction.

Ensuring coordination and coherence

between the TEC and CTCN

For the purpose of achieving the goals of
the TM, it seems absolutely imperative that
the TEC and CTCN are well synchronized and
work in tandem. Most of their functions are
complementary in nature - for instance, while
the TEC is mandated with the task of creating

technology action plans at the international,
regional and national levels, the CTCN is
expected to foster alliances and collaborations
to achieve the targets set out by the plans.
Recognising this, the arrangements to make the
TM fully operational in 2012 clearly recognise
that the CTCN and the TEC shall relate so
as to promote coherence and synergy in the
functioning of the TM. Under the current
arrangement, the CTCN, once operational,
is expected to elaborate its modalities and
procedures according to its terms of reference.
Greater coherence between the CTCN and
TEC, during the course of the coming years,
can also be achieved by setting common goals
and common outcomes.

Identifying technology areas and techno-
logical needs

The TM’s task of creating international,
regional and national technology plans that
match the technological needs of countries
has now been allocated to the TEC. Taking
into account the decision that created the TM,
these technology needs “...must be nationally
determined according to local circumstances
and priorities.” Putting this into practice calls
for (a) garnering the support and participation
of individual countries to take into account
their technological needs in this area; and
(b) identifying and reaching agreement on
what sectors are covered by the technologies
that fall under the purview of the TEC. These
technology areas have not been clearly listed
out in the modalities and procedures set out
for the TEC.'® The second task is easier to
achieve than the first. Garnering participation
and clarity on the individual technological
needs of countries in this area could prove
to be a very difficult exercise. As a first step
in this process, a means by which this could
be achieved is by promoting coalitions or
groups of like-minded countries (regionally or
otherwise) with the intention of formulating
joint technology needs. This could fit very
well into the CTCN’s mandate of facilitating
regional collaboration on innovation issues.
Such regional collaboration will have to
distinguish between least developed countries’
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(LDCs) needs to acquire and develop capacity
in climate change adaptation technologies,
as opposed to climate change mitigation
technologies that are in greater need in the
more technologically advanced developing
countries.

Putting the priority areas into practice

The seven priority areas identified in the TM’s
mandate are very pertinent to the new idea
of technology development and innovation.
Ideally, these needed to be reorganized on a
practical priority basis for policy formulation
purposes. The seven priority areas are highly
interlinked and include cooperative research,
development and deployment programmes,
diffusionof environmentallysoundtechnologies
and know-how, increasing public and private
investmentintechnology deployment, diffusion
and transfer activities, the strengthening
of national systems of innovation and the
development and implementation of national
technology plans. From a practical policy
implementation perspective, all other priority
areas are specific actions within the umbrella
of strengthening innovation systems, and are
dependent on how innovation system related
actions are accomplished - for example,
technology plans directly depend on the
countries’ innovation system constraints
and how they can be addressed. Similarly,
mobilizing public and private investment
for technology diffusion and deployment is
also innovation system dependent. It would
have been useful to operationalize these
priority areas under the broader heading of
strengthening of national innovation systems.

A closer reading of the modalities and
procedures of the TEC as agreed upon in
Durban reveals that these priority areas may
even have been substantially watered down.
As one example, para 121 (g) of the Cancun
Agreement of 2010 states that the TEC
should “Catalyze the development and use of
technology road maps or action plans at the
international, regional and national levels”.
This priority area, which has been elaborated
upon in Section D of the Modalities and

Procedures on “Facilitating and Catalyzing”
simply suggests “Making recommendations
on concrete actions, such as an international
process for the development of technology
road maps and action plans...”"” This appears
to be much weaker than the original intent of
actively engaging in helping countries to make
context-specific technology action plans.

As part of its initial mandate, the TM recognizes
that the innovation systems constraints in
developing countries are wide ranging and
encompass different kinds of challenges
depending on the level of development of
the country in question. Building innovation
capacity and addressing the impediments to
technological learning and diffusion calls for
policy action at various levels - from improving
education and human resource endowments
to promoting enterprise development and
collaborative learning - many of which will
take decades. Not only are some of these hard
to monitor from an international perspective,
they also entail policy and institutional issues
that go beyond the climate change area. On
a positive note, however, the past decade
has seen an increasing emphasis across the
developing world on innovation, and the role
of domestic policy frameworks to promote it.
Against this background, the TM’s role would
be most useful if its identified priority areas
would work hand in hand to complement
domestic efforts in innovation capacity
strengthening that are already in motion
in developing countries. These need to be
further coordinated with the activities of the
CTCN, with clearly articulated milestones that
can monitor progress (see next point).

In this context, currently, some of the
important functions for the CTCN that have
been proposed, which will be discussed and
decided upon during the 18th session of the
COP will be:

(@) identifying currently available climate-
friendly technologies for mitigation
and adaptation that meet their key
low-carbon and climate-resilient deve-
lopment needs;
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(b) Facilitating the preparation of project
proposals for the deployment, utilization
and financing of existing technologies
for mitigation and adaptation;

(c) Facilitating adaptation and the deploy-
ment of currently available technologies
to meet local needs and circumstances;

(d) Facilitating research, development
and demonstration of new climate-
friendly technologies for mitigation
and adaptation, which are required to
meet the key objectives of sustainable
development;

(e) Enhancing national and regional human
institutional capacity to manage the
technology cycle and to support the
challenges for activities listed above.

Decision on these functions needs to be made
bearing in mind that the CTCN’s role would be
best served to complement national efforts to
build innovation capacity from within the area
of climate-friendly technologies. The roles
identified for the CTCN will need to be well
aligned with the priority areas identified for
the TM and at the same time, encapsulated
into the operational details of the TEC.

Addressing the need for effective monitoring
and evaluation systems

The most staggering problem currently in the
implementation of the TM is that critical terms
such as “technology transfer”, “challenges and
opportunities for technology transfer”, and
“building capacity” have all not been defined
and agreed upon. The call for proposals for
the CTCN sets out the criteria for evaluating
the prospective host’s technical capabilities,
among which the host’s “comprehensive
understanding of the development and transfer
of technologies including in the context
of the Convention” is one. Given that the
international community has been grappling
with the issue of what exactly constitutes

technology transfer and how best to measure
it in various forums, it is unclear as to how
such comprehensive understanding can be
demonstrated and understood.

Even beyond choosing the host of the
CTCN, clearly agreeing on these definitional
parameters will be important to realize the
TM’s core promise of moving beyond the
rhetoric of technology transfer to an approach
to technology development.

In order to effectively address these
definitional issues and to promote consensus
amongst countries on the TM’s activities,
one step ahead could be to embark upon the
process of identifying a set of indicators for
technology transfer. At a broad level, these
indicators for technology transfer could be
structured on the broad lines of:

(@) Distinguishing  between technology
needs of different kinds of countries, or
more specifically targeting technology
exchange on the basis of regional
technological needs.

(b)  Segmenting the technology development
activities into independent initiatives
with clear parameters of success. This
is critical to have results that can be
monitored with ease. The technology
development activities could be split
up into programmes and projects that
have clear technology components
aimed at each one of the priority
areas for strengthening innovation
systems. The programmes and projects
should be accompanied by identifiable
monitoring and evaluation milestones
from the outset, which are not currently
evident.

(c) Identifying measures to conceptualize
technological collaboration as a separate
issue from scientific collaboration
cooperation.
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Promoting a participatory approach to tech-
nological change

To benefit from the technology development
approach a more participatory process
is required. In this approach, developing
countries are not simply the ‘recipients’ of
technology, but active participants in setting
the agenda for technology transfer according
to needs, on the one hand, and working
domestically to promote the capacity to use
technological opportunities on the other. The
more technologically advanced developing
countries in the emerging South are also well-
positioned to help promote technological
development and deployment of climate
change technologies across the developing
world. Currently, the terms of reference for the
CTCN do not specify how such a participatory
approach is to be set out. In fact, from the
current terms of reference on the CTCN it is
not clear how the participatory institutions
that will form part of this Network are to be
selected, coordinated and what binding roles
can be assigned to them. The functioning and
effectiveness of the CTC will largely depend
on the Network since the members of the
Network are to undertake the substantive
work to address requests made to the CTC
by developing country Parties.'”® These issues
need to be addressed constructively also
bearing in mind the important contribution of
the emerging Southern countries in promoting
technological development in this area.

Apportioning financial priorities

Given that the existing climate change
financing architecture is fragmented (UNCTAD,
2011; Tan, 2010), the CTCN has an indisputable
role to play in promoting all aspects of climate
change technology adaptation as opposed to
just mitigation, development and innovation.
Learning from other existing mechanisms,
especially the Global Environmental Facility’s
experience, it is evident that such funding
should include finance for technology transfer
itself failing which technology transfer will
lack necessary incentives (see for example,

Pueyo et al, 2011). Such funding will also be
needed to promote, for instance, subsidies for
innovation related to adaptation (as opposed
to a narrower focus on mitigation) and use in
developing countries. This will be an important
component of the CTCN if it is to promote the
prompt deployment and use of climate change
technologies, and at the same time cater to
technological development in this terrain
These aspects of the budget still remain to
be fleshed out, and some more detailing on
these issues will be very important to ensure
effective arrangements on finance.

Coordinating with existing initiatives

Whereas Para 121 of the Cancun Agreement
of 2010 stressed upon the need to coordinate
the TM with other existing arrangements and
initiatives, this still remains an outstanding
task. The CTCN and the TEC would both benefit
from being able to work in collaboration with
existing regional hubs, new international
initiatives on the issue, and the newly created
International Agency on Renewable Energy
(IRENA). The IRENA is a dedicated international
agency established in 2010 with the specific
purpose of promoting the widespread use and
adaptation of RETs, as well as for dealing with
issues of renewable energy-related innovation.
One of the initiatives with whom coordination
could be envisaged is the science, technology
and innovation centre (an International
Innovation Network), which was proposed at
the UN LDC IV Conference in Istanbul in May
2011. The Centre, a signature initiative of the
UN LDC IV Conference, seeks to address some
of the shortcomings of existing initiatives on
technology transfer. It is intended to serve
as a real and virtual hub for, among others:
“Facilitating joint learning - through exchange
of information and experiences as well as
establishment of a shared knowledge base
of analytically rigorous, shared case studies
- to enable peer-to-peer learning between
experts, organizations and agencies from LDCs
and other countries with recent and ongoing
development experiences.”"”
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The knowledge-sharing activities of the
Network are intended tofocuson four key areas,
one of which would promote technological
leapfrogging for facilitating access to energy
by building combined clean energy and ICT-
networked infrastructures (UNCTAD, 2011).
The TEC and CTCN, in collaboration with such
initiatives could also promote regional efforts
for strengthening innovation and technological
capabilities.

1.4 Some Thoughts on the Way Ahead

The traction towards a more comprehensive
approach to bridging the technological divide
in climate change technologies has been
furthered in Durban and beyond. The past few
months have seen very promising develop-

ments indeed in the move towards making the
TM fully operational. The TM, as highlighted by
this think piece, is a very promising initiative
that seeks to address some of the key problems
that the international community has been
facing in promoting technology transfer. This
think piece has tried to list out the strengths
of the TM and also point out to some of the
aspects that need further attention. Such
action is immediate and urgent, and will be
important to ensure that the TM performs
effectively. An approach towards technology
development as proposed by the TM could
be an important step not only within climate
change, butalsoin theinternational discussions
on technology, by paving the way to move
beyond simply window dressing the notion of
technology transfer, to effective technology
diffusion and technology assimilation.
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ENDNOTES
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At the thirteenth session of the COP to the UNFCCC in 2007, a clear consensus emerged that
technology transfer is central to the implementation of the Convention beyond 2012 (see
UNFCCC 2007, Bali Action Plan, Document FCCC/CP/2007/L.7/Rev.1).

Section IV B of Decision 1/CP.16 of COP 16 on the Outcome of the work of the Ad Hoc
Working Group on long-term Cooperative Action (AWG LCA).

This approach has been advocated for in several studies on the issue, see for example,
UNCTAD (2011), Gruebler et al (1999), Ockwell (2010) and Urpelainen (2011) who all call for
such a dual approach in various facets of the climate change technology discourse.

See para 121, Decision 1/CP.16 of COP 16 on the Outcome of the work of the Ad Hoc Working
Group on long-term Cooperative Action.

The few studies that have sought to study the impact of the mechanism on technology
transfer by studying the project design documents have not been able to derive specific
results on how and to what extent the CDM has contributed to increasing technology transfer
of environmentally sustainable technologies. Consensus points towards the fact that such
a market-based approach to technology transfer seems to be of limited impact since the
CDM institutions do not fundamentally alter the country’s trade, investment, technology or
innovation capacities.

See for example, ISPRE (2009); see also Henzelmann and Griinenwald (2011).

When firms in developing countries are quite versatile in their ability to reverse engineer
the technologies and products and are adept at incremental innovation, the possibility of
easy replication and capture of rents by local firms is often stated by companies as a reason
to not engage in technology exchange or to even aggressively protect technologies.

In some emerging sectors, technological alliances are often boosted by the fact that the
international firms lack some of the service/ distribution/ efficient product development
capacity that the local firm offers that is often relevant to gain a foothold in the local/
regional market.

This is often observed in the case of agricultural technologies and now more recently, in a
range of health technologies in order to ensure that public needs are met.

This is often observed in the case of agricultural technologies and now more recently, in a
range of health technologies in order to ensure that public needs are met.

Paragraphs 113 to 121 of Decision 1/CP.16 of COP 16 on the Outcome of the work of the Ad
Hoc Working Group on long-term Cooperative Action.

For instance, a recent study found that between 1988 and 2007, Japan had the highest
number of claimed priorities for patents in all kinds of climate change mitigating technologies

considered in the analysis (Hascic et al., 2010). Japan was followed by the United States,
Germany, the Republic of Korea and France.

The data used in this study only includes patented products in solar thermal and PV, biofuels,
geothermal, hydropower, carbon capture, wind, selected other climate change mitigation
technologies, fossil fuels and nuclear. When these markets are considered in their totality
(i.e. including inventions that are off-patent), individual firms may have smaller market
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shares (denoting the absence of an oligopolistic market structure). Although the data for
conducting such an analysis are currently unavailable, this needs to be borne in mind.

Terms of reference of the CTCN, UNFCCC 2012.

Para 1, Terms of reference of the CTCN, UNFCCC 2012.

Para 10 only mentions the term “each one of the technology area”.
See Part D, para (f).

Paragraph 120, Cancun Agreements, UNFCCC (2010).

For a greater discussion on this and other such initiatives, see UNCTAD (2011).
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2. AFRICAN PERSPECTIVES ON THE UNFCCC TECHNOLOGY

MECHANISM
By John Mugabe

2.1 Introduction

The 16th Conference of Parties (COP) to the
United Nations Framework Convention on
Climate Change (UNFCCC) held in Cancun,
Mexico in 2010 decided to establish a
Technology Mechanism (TM) to facilitate the
implementation of the Convention’s provisions
on technology development and transfer. The
decision to establish a TM was the outcome of
at least three years of negotiations on ways
and means of ensuring that the UNFCCC’s
provisions on access to and transfer of
technology are implemented.

The Bali Action Plan adopted by the 13th COP
in 2007 called for “consideration of effective
mechanisms and enhanced means for the
removal of obstacles to, and provision of
financial and other incentives for, scaling up
of the development and transfer of technology
to developing country Parties in order to
promote access to affordable environmentally
sound technologies”.?°

The 17th COP in Durban, South Africa (28
November - 9 December 2011) made decisions
regarding the operationalization of the TM.
Durban clarified the relationship between the
TM’s two bodies - the Technology Executive
Committee (TEC) and the Climate Technology
Centre and Network (CTCN) - by establishing
joint reporting to the Conference of the
Parties. The terms of reference for the CTCN
were adopted as well as the procedures and
modalities of the TEC.

This think piece seeks to contribute to efforts
at the operationalisation of the TM from an
African perspective. It is about ways and
means of ensuring that the TM is a suitable
or appropriate institutional arrangement for
supporting developing countries in general,
and African ones in particular, to effectively
engage in the development, acquisition

and use of technologies for climate change
adaptation and mitigation. It starts by
providing an overview of the UNFCCC’s
provisions on technology development and
transfer and then discusses efforts by some
African countries to identify and assess their
technology needs. It shows that (a) African
countries are already exposed to a wide range
of technologies for adaptation but do not have
endogenous capabilities to adopt, diffuse and
effectively use these technologies; and (b)
some developing countries are exporters of
both adaptation and mitigation technologies,
and thus there is a need for institutional
arrangements that will facilitate South-South
technology transfer.

2.2 Technology Development and
Transfer Issues in the UNFCCC

That technology and technological change
are critical in climate change adaptation
and mitigation cannot be disputed. It is
widely recognized that for both developed
and developing countries to reduce global
greenhouse gas emissions and effectively
respond to the impacts of climate change
they must invest in the development,
diffusion, adaptation and use of a wide range
of environmentally sound technologies. This
recognition is explicitly embedded in provisions
of the UNFCCC and its Kyoto Protocol, as well
as many other international agreements on
sustainable development, the environment
and trade.

Technology development and transfer provi-
sions are contained in Articles 4 and 5 of the
UNFCCC and Article 10 of the Kyoto Protocol.
Article 4 paragraphi(c) of the UNFCCC states
that all Parties to the Convention shall:

Promote and cooperate in the development,
application and diffusion, including transfer,
of technologies, practices and processes that
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control, reduce or prevent anthropogenic
emissions of greenhouse gases not
controlled by the Montreal Protocol in all
relevant sectors, including the energy,
transport, industry, agriculture, forestry
and waste management sectors.

Article 4 paragraph 5 of the UNFCCC is about
the transfer of and access to technologies
as well as the development of technological
capacities of developing country Parties. It
states:

The developed country Parties and other
developed Parties included in Annex I
shall take all practicable steps to promote,
facilitate and finance, as appropriate, the
transfer of, or access to, environmentally
sound technologies and know-how to other
Parties, particularly developing country
Parties, to enable them to implement the
provisions of the Convention. In this process,
the developed country Parties shall support
the development and enhancement of
endogenous capacities and technologies of
developing country Parties. Other Parties
and organizations in a position to do so
may also assist in facilitating the transfer
of such technologies.

Since the UNFCCC came into force in 1994, its
Contracting Parties have been exploring ways
and making decisions to implement technology
development and transfer provisions. The
Subsidiary Body for Implementation (SBI)
and the Subsidiary Body for Scientific and
Technological Advice (SBSTA) have over the past
decade or so also been engaged in exploring
mechanisms or institutional arrangements for
implementing them.

Key milestones in the search for mechanisms to
implement these provisions are the adoption

of the Technology Transfer Framework (TTF)
(Marrakech Accords) at COP7 in Marrakech. The
TTF is comprised of technology assessment,
technology information, enabling or conducive
policy environment, capacity building, and
mechanisms for financing and promotion of
technologies for adaptation.

Intellectual Property protection and the
evolution of the technology transfer debate

The impact of intellectual property (IP)
protection on the development and transfer
of technologies for climate change adaptation
and mitigation has been the subject of intense
debate in the climate change negotiations for
decades. The debate oscillates between two
positions. Developing countries have always
held the position that IP protection is a barrier
to technology transfer from the developed
countries. They have called for the removal of
protection and more specifically patent rights
on technologies. On the other side, developed
countries have argued that IP protection is
an incentive for technological innovation,
and that the relaxation of protection through
patents will deter private sector investment
in research and development (R&D) and
technological innovation. They have called on
developing countries to strengthen their IP
legislation.

Since the negotiation in the 1980s and
adoption of the UNFCCC in 1992, the positions
of developing and developed countries have
not really changed. Agenda 21, adopted at the
United Nations Conference on Environment
and Development in Rio de Janeiro, Brazil in
1992, called for consideration and examination
of the impact of IP protection in general, and
patents in particular, on the access to and
transfer of environmentally sound technologies
(See Box 2).
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Box 2: Agenda 21 Chapter 34

environmentally sound technologies.

34.10. Consideration must be given to the role of patent protection and intellectual
property rights along with an examination of their impact on the access to and transfer
of environmentally sound technology, in particular to developing countries, as well as
to further exploring efficiently the concept of assured access for developing countries
to environmentally sound technology in its relation to proprietary rights with a view to
developing effective responses to the needs of developing countries in this area.

34.11. Proprietary technology is available through commercial channels, and international
business is an important vehicle for technology transfer. Tapping this pool of knowledge
and recombining it with local innovations to generate alternative technologies should
be pursued. At the same time that concepts and modalities for assured access to
environmentally sound technologies, including state-of-the-art technologies, in particular
by developing countries, continued to be explored, enhanced access to environmentally
sound technologies should be promoted, facilitated and financed as appropriate, while
providing fair incentives to innovators that promote research and development of new

Source: www.un.org/esa/dsd/agenda21/res_agenda21_34.shtml (accessed 29 November 2011).

However, not much progress has been made
on resolving the debate on the impact of IP on
technology transfer. The lack of consensus on
the issue shone through at COP17 when Parties
left IP issues as they relate to technology
transfer in the backburner.

For a long time, there was a pervasive perception
of developed countries as the only sources of
technologies for climate change adaptation and
mitigation. This perception is manifest in many
of the decisions of the UNFCCC Conference of
Parties, as well as the positions that developing
countries have adopted over the past three

decades or so. It is informed by old and outdated
views that (a) the North (developed countries) is
the source of technological innovation and the
South (developing countries) are mere recipients
of technology; and (b) that technology transfer
takes place from the North to the South, with
only IP protection acting as a barrier to the
transfer of technology. These perceptions are
based on the old paradigm of technology transfer
as essentially North-South, which is now rather
outdated (See Box 3). This changing perception
is reflected in the mandate of the TM agreed
at Cancun, which makes repeated references to
South-South technology cooperation.

Box 3: New paradigm: South-North and South-South technology transfer

transfer from developing countries.”?'

“The traditional North-South paradigm of technology transfer ignores the increasing
importance of developing countries as source of advanced climate-friendly technologies,
and therefore ignores South-North and South-South transfers. Further, whereas the North-
South paradigm has emphasized developing countries’ intellectual property rights policies
as barriers to technology transfers, the ‘global’ paradigm focuses attention on trade and
investment policy barriers, including developed countries’ policies that inhibit technology

20
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Some developing countries are sources of new
climate change mitigation and adaptation
technologies. For example, Brazil is the
world’s leader in biofuel R&D and related
technological innovation activities; South
Africa is one of the leaders in coal-to-synfuels
technology development. As Brewer (2008)
notes, “in short, developing countries in Asia,
South Africa and Africa are among the world
leaders in the production of a wide range of
climate-friendly technologies”.??

Patent data show that there is increasing
innovation generating new climate change
technologies.??> Most of the technologies
are being developed and commercialized by
private companies in the industrialized and
some developing countries.

There is now a growing body of empirical
studies on the relationship between IP and
technology transfer.?* They show that the IP-
technology development and transfer nexus
is not linear, i.e. that IP is either a barrier
to technology transfer or the main incentive
for technological innovation. Rather, the
relationship is non-linear and more complex
than it is often portrayed in international
negotiations. The protection of IP on its own
does not promote technological innovation
and on its own is not a barrier to the transfer
of technologies for climate change adaptation
and mitigation. The development and transfer
of climate change technologies depends, to
a large extent, on the dynamism of national
systems of innovation (NSI) - the capacities

of countries to leverage public and private
sector innovation using their policies and
institutions. Indeed, whether IP is a barrier to
or incentive for technology development and
transfer depends on the specific conditions of
each country, and in fact on specific firms in
each country.

2.3 Africa’s Participation in the
Implementation of the UNFCCC

Technology Transfer Framework

Thirty-one African countries (see Box 4)
have prepared technology needs assessment
(TNA) reports. There are many similarities
in the technology needs of African
countries. The reports focus mostly on
mitigation technologies, although adaptation
technologies are also addressed. Specific
technologies, practices and technological
applications that were identified as needs
include: solar and wind power, clean coal
technologies, integrated gasification combined
cycle systems, fluidised-bed combustion,
waste management practices, electric and
hybrid-electric vehicles, geological carbon
sequestration, control of biomass burning
in wildfires, animal breeding for methane
abatement, crop rotation and inter-cropping,
information and communication technologies,
using genetic modification to develop new
crops and cultivars that are heat and drought
tolerant, improvement in irrigation efficiency,
desalination, and promotion of mass public
transportation.

Box 4: African countries that have prepared and adopted TNAs

Benin, Botswana, Burkina Faso, Burundi, Cape Verde, Chad, Comoros, Congo, Cote D’Ivoire,
Democratic Republic of Congo, Egypt, Ethiopia, Ghana, Guinea, Kenya, Lesotho, Madagascar,
Malawi, Mali, Mauritania, Mauritius, Namibia, Niger, Senegal, Seychelles, South Africa, Togo,
Tunisia, Uganda, United Republic of Tanzania and Zimbabwe.

Source: http://unfccc.int/ttclear/jsp/ TNAReports.jsp (accessed 29 November 2011).
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Barriers to Technology Development, Access
and Transfer

At least 75 per cent of the technologies
identified are on the international technology
market, in both developing and developed
countries. In fact most African countries,
including the least developed countries (LDCs),
are exposed to these technologies but may not
be able to access and/or use them because
of a number of barriers. The TNA reports
were prepared between 2002 and 2009. They
identified the following as the main barriers
to technology development and transfer:

e Lack of financial resources (identified by
26 African countries);

e Inadequate skills in science, technology
and engineering fields (27 countries);

o Lack of information on the technologies
(28 countries);

e Lack of information on sources of the
technologies (17 countries);

o Absence of policies and institutions to
promote technology development and
procurement (13 countries);

Box 5: Key messages for policymakers

e Lack of incentives for the private sector
to invest in climate change mitigation
technologies (11 countries);

e |P protection (2 countries);

o Low public awareness of environmentally
sound practices (23 countries); and

o Poor institutional linkages, particularly
between the public and private sectors (21
countries).

Most of these barriers were identified in
the energy, agriculture, forestry and water
sectors.

Kenya’s report treats IPRs and more specifically
patents as incentives for technology
development. It states: “Patents provide
incentives to individuals by offering them
recognition for their creativity and material
reward for their marketable inventions and
investment. These incentives encourage
innovations in all fields of the technology
including those that are environmentally
friendly”.?®

countries that have prepared such reports.

The main barriers identified in TNAs of African countries can be clustered into a generic
one: weak national systems of innovation. IPRs are not identified as a barrier by most

As a follow-up to the TNAs, the countries
are expected to develop specific plans or
strategies for implementing other components
of the TTF. Almost all the 28 African countries
with TNA reports identified the development
of technology implementation plans as one of
the next steps. However, few of the countries
have been able to design plans that would
enable them to effectively engage in climate
change technology development, acquisition
and transfer.

In order to support developing countries in
implementing the TTF, the Global Environment
Facility (GEF) designed the Poznan programme
on technology transfer in 2008. Few African
countries have been able to access financial
and technical support from the programme
to invest in technology projects. Only three
- Cote d’lvoire, Kenya and Senegal - of the
28 African countries with TNA reports have
received support from the programme. The
low participation of African countries in the
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GEF Poznan programme may be due to limited
national capacity for project preparation.

The Africa Group - essentially members of
the African Union - has expressed concerns
regarding the low level of support to
implement the TTF. In 2009 the Africa Group

convened a Special Session of the Africa
Partnership Forum on Climate Change in Addis
Ababa, Ethiopia to discuss ‘Enhanced Action
on Technology Development and Transfer.” At
this meeting the Group endorsed the proposal
by G77 and China for the establishment of TM
under the UNFCCC (See Box 6).

Box 6: Recommendations of the Africa Partnership Forum, September 2009

of technology transfer;

The Africa Group submissions for the negotiating text (for Copenhagen COP15) included:

« Developed countries commit to the full cost for the deployment, diffusion and transfer
of technology to developing countries, together with finance and capacity building for
urgent and immediate adaptation actions in developing countries;

e Use the performance indicators for technology transfer developed by the Expert Group
on Technology Transfer to further enhance the measurement, reporting and verification

o Address more directly the barriers to technology transfer; and

o Establish a new technology mechanism coherent with the G77 approach.

Source: www.africapartnershipforum.org

2.4 Making the UNFCCC Technology
Mechanism Work for Africa

The adoption of the decision (Decision 1/
CP.16) to establish the UNFCCC Technology
Mechanism in Cancun in 2010 is the outcome
of at least two years of negotiations. In June
2008, at aUNFCCC roundtablein Bonn Germany,
the G77 and China called for the creation

Box 7: Article 1(d) of the Bali Action Plan

of an international technology mechanism
to enhance technology development and
transfer. This proposal was based on the
premise that the implementation of the TTF
was slow and was not helping much to fast
track the implementation of the technology
transfer provisions of the Convention and the
Bali Action Plan.

“Enhanced action on technology development and transfer to support action on mitigation
and adaptation, including, inter alia, consideration of: (i) effective mechanisms and
enhanced means for the removal of obstacles to, and provision of financial and other
incentives for, scaling up the development and transfer of technology to developing country
Parties in order to promote access to affordable environmentally sound technologies.”

The main function of the TM is “to facilitate
the implementation of actions for achieving
enhanced action on technology development
and transfer... to support action on mitigation
and adaptation in order to achieve the full
implementation of the Convention”.?¢ The

TM consists of two components: a Technology
Executive Committee (TEC) and a Climate
Technology Centre and Network. The functions
of the TEC and CTCN are outlined in paragraphs
121 and 123 of Decision 1/CP.16 (Cancun
Agreements) respectively (see Box 8).
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Box 8: Functions of the TEC

a) Provide an overview of technological needs and analysis of policy and technical issues
related to the development and transfer of technology for mitigation and adaptation;

b) Consider and recommend actions to promote technology development and transfer in
order to accelerate action on mitigation and adaptation;

c) Recommend guidance on policies and programme priorities related to technology
development and transfer with special consideration given to the least developed
country Parties;

d) Promote and facilitate collaboration on the development and transfer of technology
for mitigation and adaptation between governments, the private sector, non-profit
organizations and academic and research communities;

e) Recommend actions to address the barriers to technology development in order to enable
enhanced action on mitigation and adaptation;

f) Seek cooperation with relevant international technology initiatives, stakeholders
and organizations, promote coherence and cooperation across technology activities,
including activities under and outside of the Convention;

g) Catalyse the development and use of technology road maps or action plans at
international, regional and national levels through cooperation between relevant
stakeholders, particularly governments and relevant organizations or bodies, including
the development of best practice guidelines as facilitative tools for action on mitigation
and adaptation.

Source: Paragraph 121 of UNFCCC Decision 1/CP.16

The Climate Technology Centre facilitates the ronmentally sound technologies, through
establishment and operations of the CTN. It collaboration among the private sector,
will be expected to engage the Network’s academia and research institutions; and

participants (national, regional, sectoral
and international technology networks,
organizations and initiatives) to, inter alia:

(d)Identify, disseminate and assist with
developing analytical tools, policies and
best practices for country-driven plan-

(a) Advise and support developing countries (at ning to support the dissemination of
their request) to identify their technology environmentally sound technologies.
needsandimplementenvironmentally sound

technologies, practices and processes; 2.5 Operationalization of the TM

(b) Facilitate the provision of information and Guiding Principles
training for programmes to build developing
countries’ capacities to identify technology The extent to which the TM will be successfully
options, make technology choices and operationalized to evolve into an effective
operate, maintain and adapt technology; and efficient institutional arrangement for the
implementation of technology development
(c) Stimulate and encourage the development and transfer provisions under the UNFCCC
and transfer of existing and emerging envi- largely depends on the following factors:
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1. Clarity of purpose and functions of the TM.
While Durban clarified the specific roles
of the TMW’s components, the TEC and the
CTCN, the language (in Decision 1/CP.16)
on the functions of the TM is general and
creates room for different interpretations.
Wording such as “facilitate”, “enhanced
action” and “stimulate” need careful and
agreed interpretation.

2. Collective ownership of the TM. Active
participation of both developed and deve-
loping country parties, non-governmental
organizations (NGOs) and the private sector
in the design, governance and operations
of the TM is critical for its success. The TM
should not be controlled or perceived to be
controlled by any one particular group of
countries or stakeholders. Stakeholders need
to be more actively engaged in discussions and
decision-making on the TM. In most countries,
particularly African ones, there have not been
any national consultations on the TM.

3. Institutional flexibility and integration. The
TM as a whole and the CTCN in particular
should be a relatively small and flexible
institution that is embedded in existing
organizations. Its operations should be
integrated into carefully selected existing
organizations, including regional and
international development bodies such
as the African Development Bank and the
Asian Development Bank, some of the

Box 9: The CGIAR: Lessons for the TM

UN agencies and the Consultative Group
on International Agricultural Research
(CGIAR).

4. Experimentation and institutional lear-
ning. The creation of the TM should be
evolutionary to allow for experimentation
with different organizational models, and
adjusting both institutional functions and
form based on lessons and experiences from
its operations. This means that a phased
approach should be considered in creating
the TM. The first phase may focus on the
design of an overall coherent TM strategic
plan. Without an overall coherent strategic
plan, the TM may evolve into an incoherent
institutional arrangement with different
components that fail to articulate.

Comparative Institutional Mechanisms

The creation and governance of the TM should
be informed by experiences and lessons from a
number of international and regional initiatives
that have sought to establish mechanisms
for technology development and transfer.
There are many such initiatives, including the
CGIAR, the Global Health Research Forum,
and the African Union/New Partnership for
Africa’s Development (NEPAD) networks of
centres of excellence in biosciences and water
sciences.” Of these, the CGIAR offers many
lessons since it has been in existence for at
least four decades (See Box 9).

The CGIAR comprises 15 agricultural research institutes or centres (located in both
developed and developing countries), a Consortium of the centres/institutes, the CGIAR
Fund and the Independent Science and Partnerships Council. The 15 centres are independent
institutions conducting research and technology development on various aspects of
agriculture. Each has legal status and a governance structure as well as a programme of
work. The CGIAR Fund is the mechanism for financing the CGIAR, particularly the 15 centres.
It is hosted and administered by the World Bank. The Consortium is the focal point or hub
of the 15 centres. It promotes networking of the centres through common programmes
and sharing of resources. The Council is responsible for monitoring and evaluating the
quality of the CGIAR science programmes and partnerships between the CGIAR and other

stakeholders.
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Box 9: Continued

Key aspects of the CGIAR that should be noted are: (a) shared principles, programmes and
facilities; (b) common dedicated fund with diversity of public and private funders; (c) a
common adopted Monitoring and Evaluation Framework; and (d) simplified and flexible
governance structures at the centre, Consortium, Council and Fund levels.

Source: www.cgiar.org; also see Correa, C. (2009), Fostering the Development and Diffusion of Technologies for Climate

Change: Lessons from the CGIAR Model, ICTSD.
Programmatic Priorities

The TM will need to focus on specific priority
activities to demonstrate its value and justify
its creation. The programmatic areas and
activities will need to be explicitly based
on the priorities and needs of developing
countriesin general and LDCs in particular. It is
thus instructive that the TEC, in collaboration
with the UNFCCC secretariat, should provide
leadership for identifying and setting priority
areas of the TM based on clear principles,
including:

(a) Build on prior progress. The identification
and setting of priorities should build
on efforts and results of previous and
ongoing TNAs and other assessments.? |t
is important that a synthesis of the various
relevant assessments be undertaken to
tease out specific priorities that have been
identified; and

(b) Focus on value-addition. The TM priority
areas should be value adding. The
Mechanism should not focus on those issues,
areas and activities that can and should be
undertaken by national governments using
their own domestic financial, institutional
and technical resources.

In terms of specific support for African
countries, the TM should focus on those
activities and processes that will strengthen
national systems of innovation. These systems
are about linkages and articulation of policies,
institutions (both public and private) for
research, financing, education, technology
development, technology commercialization,

intellectual property protection, standards
management, etc. The quality and dynamism
of a country’s NSI determines its ability to
engage in climate change mitigation and
adaptation through effective technology
procurement, adaptation and deployment.
Specific priority actions for the TM in support
for Africa should include:

1. Supporting African countries to undertake
comprehensive assessments of their NSI
using coherent approaches drawn from
the Organisation for Economic Cooperation
and Development (OECD) and other regions
that have instituted NSI assessment metho-
dologies and practices;?

2. Documenting and disseminating best
practices for building and nurturing NSI for
sustainable development; and

3. Providing technical and financial resources
to countries to formulate and adopt NSI
plans and strategies.

Another priority area for the TM is the
provision of technical support to developing
countries in general and African ones in
particular to build capacity for technology
prospecting. Technology prospecting is a
non-linear process of searching, identifying,
choosing and acquiring specific technologies
or components of a technology. It is usually
based on or informed by a TNA. Prospecting is
also guided by a specific technology roadmap
or several roadmaps. The challenge for many
African countries pertains to the preparation of
technology roadmaps or plans. Most countries
have not developed specific plans to guide their
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investments in technological development.
Only South Africa has a ten-year technology
plan. The plan has climate change covered as
one of the grand challenges for the country.
It identifies specific technological areas (e.g.
hydrogen cells and nanotechnology) for R&D
and innovation between 2008 and 2018.

The CTC will need to work with or through the
World Bank’s Climate Technology Programme,*®
which is supporting some developing countries
to establish a centres for climate innovation.
The Programme has supported Kenya and
India in designing business plans for climate
innovation centres. Plans for establishing
Climate Innovation Centres are also being
pursued in Ethiopia, Rwanda and South Africa.
The processes of designing the plans have
focused on reviewing aspects of NSI.

Another related initiative is the Southern
African Innovation Support Programme (SAIS)
funded by the government of Finland. The SAIS
is supporting countries of the Southern African
Development Community (SADC) to strengthen
their national systems of innovation. It has
commissioned a review of NSI for Botswana,
Mozambique, Namibia and Zambia. Other NSI
review will be undertaken in the next year
or so. SAIS will also support SADC to build a
regional system of innovation. The CTC and
the TM as a whole should build on these
ongoing initiatives.

The TM should also support: (a) more African
countries to undertake TNAs and/or update
their TNA reports (b) African countries to
formulate and adopt technology roadmaps (c)
support training workshops on climate change
technology prospecting and (d) document and
disseminate best practices and guidelines for
climate change technology prospecting.

2.6 Recommendations and Issues for
Consideration by African Negotiators

If well designed, governed and adequately
funded, the proposed TM can support African
countries and LDCs to effectively engage
in the development, acquisition and use of
technologies for climate change adaptation
and mitigation. It is recommended that African
negotiators should:

(@) be more actively engaged UNFCCC techno-
logy discussions, including at COP 18, and in
the process of operationalisation of the TM;

(b) Advocate a gradual or evolutionary approach
to the creation of the TM to ensure that
it involves cost effective institutional
experimentation and learning;

(c) Promote the inclusion of activities or
actions for strengthening their national
systems of innovation and building capacity
for technology prospecting;

(d)Establish a specialized African working
group of experts on technology transfer
to assist them to explore specific ways
and means for enhancing Africa’s in the
development, governance and operations
of the TM;

(e) Request the African Union Commission to
collaborate with component institutions
to undertake a comprehensive survey of
existing African networks, organizations,
research institutes and universities that
are engaged in climate change technology
development and transfer activities. The
survey will inform policymakers about the
African institutions that should be promoted
to engage in and/or form part of the future
Climate Technology Network (CTN).
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3. TECHNOLOGY TRANSFER: AN EVALUATION OF TREATY-BASED
MECHANISMS RELEVANT TO CLIMATE CHANGE

John H. Barton t
June 2009

build upon.

As explained in the foreword, this is the draft of a paper that the late Professor John
Barton was writing for ICTSD when he unexpectedly passed away in 2009. This work “in
progress” looks at the implementation of technology transfer provisions in international
environmental agreements and seeks to draw lessons which continue to be relevant as
the TM becomes operational. The manuscript contains many annotations and insights by
the author that point to knowledge gaps which call for further research. Although this is
an unfinished work, it could be valuable for a wider community of scholars and experts to

3.1 Introduction

Technology transfer will be one of the central
areas at issue in the efforts of the 2009
Copenhagen meeting of the United Nations
Framework Convention on Climate Change
(UNFCCC) to strengthen the commitments
made in the 1997 Kyoto Protocol and the 2007
Bali Action Plan. Arrangements for significant
technology transfer to developing nations will
be both part of the overall political balance
of any agreement and essential to actually
slowing climate change.

This paper attempts to assist the negotiators
by reviewing and evaluating the international
technology transfer arrangements contained in
prior international environmental agreements.
The central focus will be on the funds created
under the 1987 Montreal Protocol on Substances
that Deplete the Ozone Layer and the 1991
Global Environmental Facility (GEF), and on
the 1997 Kyoto Protocol Clean Development
Mechanism (CDM). Less detailed consideration
will be given to the other technology transfer
provisions of these agreements and to
technology transfer arrangements in a variety
of other contexts including the 1982 Law of
the Sea Convention and the 1992 Convention
on Biological Diversity.

The first part of this paper reviews the
technology transfer provisions of these agree-
ments along with their negotiating background

and then considers the success and limitations
of the mechanisms in operation. It is able to
build on a large number of previous studies
in each case. This paper therefore assembles
and analyze the results of those studies, and,
in some cases, explores specific transactions
in more detail. The later part of the paper
summarizes the lessons in a form usable by
current negotiators.

Five fundamentally different technology
transfer mechanisms are likely to be considered
in the Copenhagen negotiations:

o First is the possibility of a fund to assist
developing nationsin acquiring technologies
for mitigation and adaptation. Such a fund
may be modeled on the Montreal Protocol
Multilateral Fund of Global Environmental
Facility but will, almost certainly be
structured differently. In general, for
climate change technologies, the cost of
actually implementing the technology -
purchasing and installing the wind turbine
or the special equipment to increase
efficiency and decrease emissions, for
example - is likely to dominate any research
and development costs or fees for the
technology itself.3' Hence, it will be difficult
to distinguish funds designed to support
investment in climate change mitigating
institutions from funds designed to support
technology transfer more specifically.
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o Second, there may be funds or mechanisms
designed to support research and develop-
ment in new technologies, particularly
in those especially useful for developing
nations. Clear examples are concentrated
solar power and carbon capture and
sequestration (CCS), neither of which
are mature technologies anywhere in the
world.

e Third, there may be investment mecha-
nisms based on or analogous to the Kyoto
Protocol’s CDM, in which Annex | (i.e.
developed world) entities (which may
be private sector entities) are provided
an incentive to invest in projects in non-
Annex | parties in a way that may provide
technology transfer.

o Fourth, there may be private sector
investment, flowing at least in part
from Annex | to non-Annex | parties.
Here there may be discussion of ways to
encourage such investment. Such ways
have been very difficult to find in previous
negotiations, although there may be co-
investment associated with some of the
forms of funds just described, and there
may be investment deriving from economic
incentives, which may or may not be based
in part on regulatory structures in the non-
Annex | nations.

o Finally, there may be technology transfer
deriving from international public or
even private investment associated
with bilateral or regional international
arrangements outside the UNFCCC. It is
certainly plausible, for example, that there
will be European Union, Japanese, or U.S.
arrangements with particular nations. And
there are already World Bank Funds.

REVIEW OF CURRENT NEGOTIATING SITUATION
(BONN DRAFT, China/G77 paper?)

3.2 Experience with Technology Transfer
Under Previous Environmental

Treaties
3.2.1 The Montreal Protocol

Negotiation and design: The Montreal Protocol
was agreed upon in 1987 to restrict the
introduction into the atmosphere of substances
that destroy the ozone layer.3? (Some of these
substances also contribute to climate change).
This agreement included restrictions on
production and transfer of a number of ozone
depleting substances (ODS’s). It also included
a vague technology transfer provision, under
which the Parties undertook “to facilitate
access to environmentally safe alternative
substances and technology for Parties that are
developing countries and assist them to make
expeditious use of such alternatives,” (Art.
5.2) and agreed “to facilitate bilaterally or
multilaterally the provision of subsidies, aid,
credits, guarantees or insurance programmes
to Parties that are developing countries for
the use of alternative technology and for
substitute products.” (Art. 5.3).

This was not enough, however to induce the
membership of any developing countries other
than Mexico. A debate over assistance ensured,
and ultimately a Multilateral Fund (MLF) was
negotiated and accepted at London in 1990.
Shortly thereafter, important developing
nations, including China and India, accepted
the agreement. This, of course, reflected a
tension between developing nations, concerned
that they would be placed at a disadvantage by
complying with the agreement, which would
ultimately require substitutes for a number of
important chemicals, and developed nations,
concerned that they would be setting a
precedent for financial transfers for future
environmental agreements.? It was also
facilitated by studies that evaluated the costs
of compliance and found that these would
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be relatively moderate - USD 1.5 to 5 billion
over 10 to 18 years.3* And its additional to the
Protocol was accompanied by a significant
strengthening of the Protocol’s technology
transfer provisions, calling on the Parties to
“take every practicable step... to ensure...
[t]hat the best available, environmentally
safe substitutes and related technologies
are expeditiously transferred” to developing
countries. (Art. 10A).

The management of the Multilateral Fund is
confided to a rotating Executive Committee
of 14 members that includes equal number of
“Article 5” (developing) and “non-Article 5”
countries, and makes decisions by a two-thirds
vote. The Chair and vice-Chair are chosen to be
one each Article 5 and non-Article 5 members,
alternating annually. As of an early study, all
actions had been by consensus.?

The Parties to the Protocol have also created
a variety of specialized technical entities,
such as the Methyl Bromide Technical Options
Committee and the Refrigeration Technical
Options Committee. CHECK DATA AND POWER
AND NEUTRALITY

Success of governance system and establish-
ment of financial levels affecting technology
transfer: The fund is required to cover the
“agreed incremental costs” of complying with
the treaty, as by shifting to products that do
not deplete the ozone layer, and there have
been decisions by the Parties spelling out the
meaning of “incremental cost.”

The MLF was created with an initial endowment
of USD 200 million for the 1991-93 period and
replenished in three year increments. The
magnitude of the replenishment is determined
by the Parties, based on a recommendation by
the Technology and Economic Assessment Panel
(TEAP), of the amount needed for developing
nations to comply with the agreement. This
is a panel of qualified experts, convened by
the Parties. So far, the Parties have provided
resources generally consistent with these
recommendations, pledging a total of nearly
USD 2.9 with actual disbursements of USD 2.4

billion.3¢ For 2009-2011, for example, the TEAP
determined that between USD 342.8 and USD
639.8 million would be needed, and the parties
actually committed themselves to a USD 400
million replenishment.3” There have, however,
been delays in making the payments.)® The
amounts are allocated according to the United
Nations scale of assessments. The totals
amount to about USD 140 million per year.

The mechanisms of technology transfer
and their success: The MLF works through
implementing agencies - the United Nations
Development Programme (UNDP), the United
Nations Environment Program (UNEP), the
United Nations Industrial Development
Organization (UNIDO), and the World Bank.
(Separate arrangements were made to assist
the countries of Eastern Europe and the former
Soviet Union, in collaboration with the GEF -
these will be discussed below.) In addition,
donor nations can implement a portion (20%)
of their commitment bilaterally.

Clearly, the details of technology transfer
will differ from sector to sector. For example,
early manufacture of foam for packaging
and insulation relied upon ozone-depleting
gases to make the bubbles in the foam.
Under the pressure of the Montreal Protocol,
technologies to use different gases were
developed. Apparently these were then
licensed throughout the world.** An example of
such a license indicates a relatively standard
license form, with the fee to be paid directly
by UNIDO to the developed world licensor. It
is significant that the agreement has a strong
liability disclaimer clause (which may be quite
appropriate for some technologies and not for
others) and that it calls for dispute resolution
in English courts. (England is the home of the
licensor.)*°

The refrigeration area is also quite significant,
because it is so important to the developing
world. Again, new refrigerants were developed
in the developed world (and it is probable that
the Protocol would not have been signed by the
United States unless the domestic industry was
about to come up with such products - CHECK).
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WHICH WERE THEY? And many but not all of
the technologies were apparently quite readily
licensed to the developing world. The meaning
of this should be made clear. In general, the
technology for using the particular refrigerant
was licensed to refrigerator manufacturers
in the developed world. In only some cases,
however, were developing world firms able
to manufacture the refrigerant itself locally.
Thus, “HCFC-123” was used in India, but the
nation had to import the product. And in both
this case, and the important case of “HCFC-
22” in China, the most advanced refrigeration
designs were not provided. A progress report
on the China example states:

The most advanced HCFC-22 compressor
designs at that time were not introduced
into the Zhejiang Commercial Machinery
Factory, either because it was too expensive
to purchase the best technology with MLF
approved funds for technology transfer, or
because foreign enterprises were reluctant
to transfer their latest technology to the
enterprise.*

The issue of licenses for manufacture in
competition with existing developed world
firms is obviously a sensitive one. At least
early on, there have been no guidelines on this
issue.“? CAN | GET MORE DATA? =-- THE HFC-23,
CRUCIAL IN CHINA CDM, IS A BYPRODUCT OF
MAKING HCFC-22 - TRACK ALL THIS DOWN!

Lessons: The substantial success of the MLF
is associated with the fact that it involved a
relatively small and predictable amount of
money. It was possible to anticipate relatively
well the total amount needed, because the
funding was needed only to phase out a relatively
well-defined list of products. The commitment
did not need to be open-ended. Moreover,
there was relatively little industry opposition -
particularly as some of the industries involved
were necessarily phasing out.*

A leading study of the transfer of technology
under the Montreal Protocol finds two kinds
of barriers to the transfer of technology. One
is the classical list of barriers to any type
of investment or technology transfer - poor

infrastructure, inadequate law, inadequate
technical and administrative capability etc.
The other relates more directly to intellectual
property (IP). It was clear that most technologies
were in the public domain. But there were a
few exceptions, exemplified by “HFC-134A,”
where the technology was controlled by just a
few firms. Licenses were offered on terms that
were unacceptable to the developing nation
firms. India then developed its own process,
but had not commercialized it as of 2007.
And China successfully developed a process
under MLF funding.* This fact suggests that
the system was willing to fund the transfer
of research and production technologies
rather than of simply specific products such
as refrigerants, in spite of the fact that this
might harm developed-world commercial
interests. SORT THIS OUT!

Andersen CITE also presents a discussion of
technology transfer problems in Korea. The
source for this information is somewhat old
- about 2000 CHECK - but the data shows
difficulty for Korean firms in the terms of
various international technology licenses.
The key implication is almost certainly that
developing world firms seeking to benefit from
technology transfer need to have solid legal
advice in negotiating the terms of technology
licenses. WHAT ABOUT KOREA DISCUSSION IN
ANDERSEN?; IS THERE AN UPDATE?

WHAT ABOUT GOVERNANCE LESSONS? CHECK
FOR TECH TRANS PROVISIONS IN MONTREAL
AND IN DOCS ON THE FINANCE PROCESS

It should also be noted that this area
benefited from a variety of technology-
specific international working groups. GET
THE ORGANIZATION. Such groups are likely
to be useful in each of the specific areas in
which technology might be transferred for
climate change. GET MORE DATA ON THESE --
CRUCIAL

3.2.2 The Global Environmental Facility

Financially, the GEF is the most important
of the existing multilateral environmental
technology transfer mechanisms. It was
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created in 1991 by the World Bank to assist
developing nationsin financing the incremental
costs of a number of forms of environmental
improvement. It was then reorganized in 1994
to become more independent of the Bank, and
serves as a financial implementing agency for
avariety of international agreements including
the Convention on Biological Diversity (CBD)
and the UNFCCC, and also provides a parallel
to the Montreal Protocol’s MLF for the
transitional economies.

It, however, has been much more politically
controversial than the MLF. It was initially
established in 1990, relatively informally, as a
pilot project by the World Bank, collaborating
with the UNDP and UNEP. It was to provide grants
for projects that would bring benefits to the
global environment beyond those provided to
individual nations. During the 1992 meeting of
the United Nations Conference on Environment
and Development at Rio de Janeiro, it became
clear that this arrangement would not be
acceptable to developing nations. A deal was
negotiated under which the GEF would become
the “interim financial mechanism” for the
conventions on climate change and biodiversity
that were being negotiated at that meeting,
the GEF would become more “democratic”
and “transparent,” and the president of the
World Bank promised to seek a USD 5 billion
increment for the replenishment of the
International Development Association.*®

The negotiation led to a structure, agreed in
1994, in which the Parties to the conventions
would set priorities and eligibility criteria for
the particular categories of expenditure. The
Fund would be managed by a Participant’s
Assembly through a council in which developed
and developing countries were to have
“pbalanced and equitable representation,”
with a co-chair procedure. The council was
finally established at 14 developed country
members, 16 developing country members, and
two transitional country members (i.e. those
from the former Soviet bloc). Approval was
to require a 60 % majority of both donation-
weighted votes and countries represented.

Governance and mechanisms: It is clear that
this system has not been entirely successful.
In fact, currently, the 4th replenishment
negotiation was quite difficult, because of
a U.S. desire (reflecting the concerns of the
Bush administration? CHECK) to minimize
its contribution. And, although that
replenishment was ultimately negotiated and
a new one is underway CHECK, the GEF does
not currently have adequate funds to make
grants.

This reflects a process in which the funding level
is basically set by political negotiation among
donors. Indeed, part of what was happening
in the replenishment just described is that
the United States was insisting that the GEF
establish a “resource allocation framework,
which amounted to a form of conditionality
based not only on the environmental
performance of the various projects but on
broader national policies.®® Moreover, many
of the donor nations are represented by their
finance ministers, and developing country
nations by UN or World Bank officials.*

Nevertheless, the mechanism has transferred
more money than any other: USD 8.26 billion
from 1991 through 2007, or over USD 500 million
per year. This is described as having leveraged
an additional USD 37.3 billion (-2.2 billion/year)
in co-financing.® It should be noted, however,
that more than half of this co-financing is
funding from recipient governments and from
development banks®' - it does not, therefore,
represent the private investment that could
be viewed as full leverage.

The system works on a project by project
basis, with implementing agencies, the UNDP,
expected to contribute to capacity building
and technical assistance, the UNEP, working
on scientific and technical issues, and the
World Bank, in management.52 The projects are
expected to be sustainable after the financing
ceases, which clearly will not always be the
case for climate change mitigation projects.
FORM OF REVIEW? A project may involve co-
financing, with the GEF picking up a portion
of the cost and other investors picking up
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the rest. This can be because of the GEF’s
limitations that it funds only the incremental
portion of the cost of a project that does not
benefit the developing nation - CHECK; it can
also be seen as a mechanism of stretching
resources. CHECK ALL OF THIS.

In spite of the fact that the system works on
a project-by-project basis, the Council does
develop overall strategies. Thus, it began in
the climate change area with an initial strategy
focused on demonstration projects. Over the
years, it focused on more specific areas, some
with relatively mature technologies and some
with less developed technologies.>?

Technology transfer: The GEF works on a
project-by-project basis and covers a number
of environmental areas - some, such as
certain mechanisms of supporting biodiversity
conservation regions, are unlikely to involve
technology transfer. Others, however, do,
and, according to a recent GEF study, nearly
all involve technology transfer.>* Examples
include PV systems, wind turbines, and
biomass boilers. In some cases, however,
these “projects” can be sectoral as viewed
from the perspective of the developing nation.
For example, a Thai biomass project includes
building capacity to provide information to
investors, improving a regulatory framework,
facilitating commercial financing, and
supporting commercial guarantees.®

Several specifics are important. First, the GEF
is able to work effectively with cofinancing.
This means that the public sector funds are
leveraged. Provisions for such leveraging will
almost certainly be essential - although it will
be crucial for the leveraging to reach private
funds and not just recipient government or
development bank funds.

Second, the GEF has not been a significant
mechanism for scientific or technological
research - it has concentrated on the diffusion
of existing technologies.* In fact, a program
on Concentrating Solar Power, where the
technology is still in the development phase
in developed countries, was apparently rela-

tively unsuccessful - costs were apparently
higher than expected, and ending up having
to be covered by the countries themselves.*”
A critical analysis suggests, ever, that the GEF
has been most effective in energy efficiency
and conservation, and least effective in
promoting renewable and cost-reducing energy
technologies.?® The successful areas certainly
do transfer technology but only in a limited
way; the less successful areas are the ones
where technology transfer is more important.

There has been significant criticism related to
the technology transfer component of at least
one GEF project - this is the China Efficient
Industrial Boilers Project, a USD 32.8 million
grant completed in 2004. It was designed to
provide advanced boiler technologies to a
number of manufacturers in China, but there
was dispute as to the terms of acquisition
of the technology. GET THE DATA FROM MY
OTHER STUDY

A leading GEF effort to define an expanded
program of technology transfer has recently
reviewed the performance of the GEF and
found several issues. The most important of
these is weak linkage between the GEF activity
and national technology needs assessments.
In addition, it was reported that there was
an “uneven engagement” with the private
sector, and “limited synergy” with the carbon
market.> TNAS ARE SUPPOSED TO BE AVAILABEL
ON THE UNFCCC WEBSITE; GEF/C.28/14 ON
PRIVATE SECTOR - APPARENTLY BETTER WITH
SMALL FIRMS THAN WITH GLOBAL ONES; The
last of these points is presumably based on the
possibility of providing infrastructure, technical
assistance, and regulatory capability to better
participate in an international carbon market.

Judging from the programs of the GEF, it
appears to be more successful in reaching the
poorer developing nations than is the CDM.
This is extremely significant for those nations.
MORE DETAIL - CONFIRMATION?

CHECK THE GEF SUSTAINABLE URBAN TRANS-
PORT PORGRAM? MORE ON CRESP - ELABORTION
AT 29?
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WHAT IS THE SCCF AND WHAT DO | SAY ABOUT
IT? - IT’S UNDER KYOTO? - SEE 5/CP.9; 7/CP.7
AND LEARN!

Implications: Several general implications can
be drawn here. First, it is clear - and important
- that a project-based mechanism is not well
adapted to immature technologies. Support
of research and technology development will
require different kinds of institutions.

Second, there is clear need for a solid linkage
with the technology need assessment process.
The problems identified in the GEF’s recent
study appear to be based on the fact that a
number of nations have not yet completed
such studies, as well as lack of bureaucratic
linkage between those agencies that do the
needs assessments and those that write
project proposals.®

Third, there needs to be a well-thought
expectation as to how to coordinate with the
private sector. As will be seen (MOVE THIS
TO LATER?), private sector funding likely to
outweigh public sector funding; it will be
important to find ways to mobilize those funds
as through real cofinancing. THINK THIS OUT
IN THE CONTEXT OF NEW GLOBAL ECONOMY!

Finally, there must be rethinking about the
governance system for a fund. The GEF Council
does allows rethinking and reshaping of
programs in a relatively straightforward way.
One may agree or disagree with particular
choices, but it is important to be able to
move relatively quickly and to respond to
technological breakthroughs or failures and to
revise future programs based on the success or
failure of early programs. This means that any
new technology transfer mechanisms should
have a similar, relatively small, governing
group, which would, of course, be subject to
supervision by the entire membership.

But the overall management will be crucial.
The GEF was viewed as a donor nation response
to the threat of proliferation of environmental
funds. And it has been effectively run by
finance ministers. CHECK WHO RUNS MEF. This

will not work for large-scale climate change
funding - there will have to be a shared
sense of the goals of the funds, which will
necessarily involve both environment and
economics; representation of these interests
will be essential in terms of who represents
nations.

And there will certainly have to be
conditionality - both to ensure environmental
effectiveness and to avoid misuse of fund.
But the kind of conditionality added on in
the “resources allocation framework” was a
mistake. CHECK THE LANGUAGE. - rather the
goals of the conditionality will need to be
negotiated in advance or in a more balanced
negotiating situation.

3.2.3 Kyoto Protocol®

Technology transfer requirements: The
Kyoto protocol includes a number of direct
technology transfer provisions. CITE AND GET
FROM ARTICLE AND RECONSIDER SIGNIFICANCE
-- DISCUSS THE OBLIGATIONS??? ARE THINGS
LIKE APCC; AND EU-CHINA EFFECTIVELY PART
OF THIS PROCESS

The CDM.? In addition, it created two
mechanisms, the CDM and Joint Implemen-
tation, which can be vehicles for technology
transfer. The CDM is a mechanism by which
firms in Annex | (CHECK) countries (those that
are subject to limits - basically the developed
nations) that need carbon credits to comply
with a national or regional “cap and trade”
system can “buy” those carbon credits by
sponsoring the establishment of a greenhouse
gas (GHG) reducing project in non Annex |
countries, i.e. the developing world. CHECK
The result is that a developing-world entity
receives money in return for reducing GHG
emissions Joint Implementation is a way by
which the same result can be accomplished
by a trade among developed world countries
and is therefore not considered further here.
DISCUSS ADDITIIONALITY?

CDM governance and “financing”: The process
is relatively complicated. A project, often
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organized by one of several firms that specialize
in assembling CDM opportunities, is organized
and submitted to national authorities in the host
country fro review. After approval is achieved
at that level, the project is submitted to a
“Designated Operational Entity (DOE),” DETAIL?
To ensure that it meets all the requirements.
DISCUSS, ALONG WITH ADDITIONALITY ETC? This
is a third party approved by the CDM Executive
Board. COMPOSITION AND DETAILS? It is then
submitted to the Board itself. If approved
there, it returns to the host nation authorities
for final approval. A different DOE then reviews
the actual performance of the project before
any carbon credits can be issued.®? This is an
expensive process, ranging from USD US 100,000
to 365,000 for approval and a first year’s work,
with an additional USD 15,000 to 25,000 per
year needed for subsequent years.®

There is no guarantee that there will be a
particular level of financing or of technology
transfer. The level of activity in this area is
defined by the need of firmsin Annex | countries
to purchase carbon credits. This depends on
the severity of the regulatory ceilings affecting
these firms and on the way that carbon credits
are distributed by developed nations. Thus,
if, as can be expected on political grounds,
credits are distributed relatively freely,
the firms can satisfy their obligations with
national credits rather than having to purchase
reductions through CDM activity in developing
nations. And, the formal measure of activity
in the international CDM market will be in
terms of carbon, not in terms of dollars or
other currency. There will, of course, be an
effective price for carbon credits; this will
determine the level of finance that a nation
receives when it sponsors a CDM project that
results in a particular level of GHG emissions
reductions. Finally, not all CDM projects
will involve technology transfer - some may
involve financing of the implementation of
technologies already available to a nation.

INCLUDE NUMBERS ON EFFECTIVE FlnanCIAL
FLOW - IF NECESSARY DERIVE FROM CARBON
FLOW AND PRICE; CONSIDER CATALYST STUDY
IMPLICATIONS? - CRUCIAL - WHAT’S PUBLIC?

Experience: The CDM process has revealed a
number of specific difficulties, which derive
in part from its project-based approach.
Transaction costs - document preparation,
administration fees, and the like - are high, so
small projects are economically unfeasible.®
Perhaps as a result, most of the projects are
in the larger developing nations and few are
in the poorest nations.® And the development
benefit of the process has been skewed by
a high emphasis on a few projects based
on removing certain GHGs from industrial
emissions in China. CITE MIKE

There have been a number of studies of
technology transfer associated with the
CDM. One of the most recent statistical
studies, a study based on project documents,
summarized its conclusions:

Approximately 36 % of the 3296 registered
and proposed CDM projects claim some
technology transfer. But these projects
account for about 59 % of the annual
emission reductions, so technology transfer
is more common for larger projects....

Technology transfer is very heterogenous
across project types. Technology transfer
is claimed for a higher share of Agriculture,
EE [Electrical Engineering Energy

gas, N20, HFC, and Wind projects, and for
a lower share of Biomass energy, Cement,
Fugitive, Hydro, and Transportation
projects. Technology transfer is more
common for projects that involve foreign
participants than for unilateral projects.

National rules on technology transfer may
help - thus South Korea did particularly well
- and this may have been in part because
of a national provision that required that
“environmentally sound technologies and
know how shall be transferred.”®

A comparable study reported quite similar
results, and also offered somewhat more
data on the implications of different national
situations.
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Again the bigger projects were more likely
to provide technology transfer.

Second, although this effect was weak,
a project was more likely to involve
technology transfer if it included a credit
buyer, i.e., an entity actually interested in
obtaining carbon credits. Likewise, but with
great impact, a project was much more
likely to involve the transfer of technology
if it was to a host nation firm that was a
subsidiary of an Annex-l nation firm..

Again, the technology matters. Among
the most important areas, technology was
transferred in programs for end-of-pipe
destruction of GHG’s and in wind energy
programs; in contrast, little was transferred
in the biomass area or energy efficiency,
where nations presumably already had
substantial technology capabilities.

Further, the technological capability of
the host nation was extremely important.
Effects based on the ability to absorb
technology greatly outweighed effects
based on the possibility that the nation
already had the technology.®’

And in a companion study based on the same
data set, the authors found that nations
growing rapidly were more likely to import
technology. This strengthens the arguments
favoring the need to combine development
with management of climate change. But they
also found that different nations do well or
not for reasons that were not explored - after
taking into account the factors considered
in their regression, China and India did less
well than expected and Brazil and Mexico did
better.¢®

MIKE WARA CRITIQUES ETC; CAN I LOOK AT THE
MORE AND LESS TECHNOLOGICALLY-ORIENTED
AREAS AND DRAW LESSONS?

Proposed CDM reforms: Many reforms have
been proposed for the CDM, and some
will almost certainly be implemented in a
Copenhagen agreement. Some of the proposed

reforms would expand the operation of the
scheme to areas it does not now cover, e.g.
to nuclear energy or to carbon capture and
sequestration. Some would attempt to allow
approval of a category of projects rather than
of individual projects, in order to decrease
the administrative costs of a project-by-
project approach. And some would deal with
administrative and procedural issues.®® WHAT
ABOUT ADDITIONALITY?

But at least one set of reform proposals would
directly impact technology transfer - this is to
make technology transfer one of the criteria
to be considered in connection with the
approval of a project, possibly for all nations,
possibly for the poorest. This is obviously a
potential positive for technology transfer; if
implemented, however, it must be done in
a way that recognizes that different kinds
of projects will have significantly different
technology transfer potentials

Lessons: Six points are particularly important
here. First, a mechanism like the CDM involving
some form of carbon trading is almost certain
to be included in a Copenhagen agreement
and will in fact encourage technology transfer
in a number of sectors. But, as just pointed
out, WHERE the economically sound GHG
emission reductions that will be sought from
developing nations will almost certainly exceed
what is likely to be available through a CDM.
Moreover, the technology transfer levels will
be dependent on the political implementation
of cap and trade systems around the world.
Hence, a CDM-like system cannot be the
exclusive means of technology transfer - more
will be needed.

Second, the technology transfer process will
vary from sector to sector - CDM can help
more in some sectors than in others. It is
likely that the same will be true for any other
form of transfer.

Third, because large projects are favorable
to technology transfer and because project
approval and management costs are high, the
CDM is almost automatically most favorable

38



39

P. Gehl Sampath, J. Mugabe, J. Barton - Realizing the Potential of the UNFCCC Technology
Mechanism: Perspectives on the Way Forward

to the larger developed nations. Specialized
mechanisms must be developed to benefit
the poorer nations, as by design of a category
of projects or development of sectoral
arrangements to encourage programs in
smaller and poorer nations.

Fourth, it is clear that a nation’s technological
capability facilitates its acquisition of new
technologies through the CDM. lIdeally, the
global economic and environmental move
that leads to a Copenhagen agreement
should also include support for developing
nations in building underlying technological
capabilities.

Fifth, the CDM fills in more of the puzzle on the
way that the private and public sectors must
be integrated. Parent-subsidiary relations were
favorable to technology transfer - Copenhagen
will be most successful if it allows for such
transfers.

Finally, the concept of additionality is again
difficult. There will almost certainly be
an effort to limit the global mechanisms of
Copenhagen to situations in which they are
incremental or additional - the definition is
not easy! MORE DETAIL ON SPECIFIC ISSUES?

3.2.4 Other treaties and organizations

The programs described above are the
“classical” international funding mechanisms
associated with multilateral environmental
agreements. All have been studied with a
view to the lessons they present for climate
change; these studies, as well as the author’s
additional case studies, are presented above.
But their lessons should be supplemented
by those that can be drawn from other
international programs. These are presented
below, more briefly than those presented
above. GO BACK TO AGENDA 21!

Other environmental treaties: At least three
other international environmental agreements
have called for technology transfer. CHECK THE

LANGUAGE The earliest is the Law of the Sea
Agreement, DATE which envisioned extensive
technology transfer to facilitate developing-
nation access to the profits envisioned
as available from deep seabed mining.
NEED LANGUAGE AND CHECK FOR OTHER
OBLIGATIONS This technology transfer has not
happened. One obvious reason is that deep
seabed mining has not become economically
feasible. However, the technology transfer
provisions were also the subject of sharp
international political debate. They were one
of the bases for strong U.S. Senate opposition,
which ultimately led a renegotiation of the
treaty in XXXXX, in which the technology
transfer provisions were greatly weakened.
NEED DETAIL

The Convention on Biodiversity CHECK TITLE
AND ADD DATE has also brought an important
international debate on technology transfer.
Here the issue - and, to a great extent, the
central issue in negotiating of the treaty -
was the terms of developed world access
to the genetic resources of the developing
world and, in turn, of developing world
access to technologies derived from those
genetic resources. CHECK FOR DETAILS OF
THE AGREEMENT ETC. As for the deep seabed
mining parallel, economic expectations may
have been overly high. And the difficulties
of resolving the conflicts, together with the
slow development of developing world genetic
resource regimes CITE AND CONFIRM have led
to a slowing of the international flow of genetic
resources and, probably, of the science based
on those resources. DEVELOP -- CITE SABRINA
AND ENSURE THAT I’M ACCURATE. It derives in
significant part from the fact that developed
nations increased the patentabily of those
resources - interestingly, that trend is now
weakening. And there have been important
efforts toward benefit sharing with respect
to genetic resources in the agricultural area.
GET TREATY TITLE AND DETAIL.

WHICH OTHER TREATY - [UCN?
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International research programs: As noted
above, the elaborate project-funding programs
have not been particularly successful in
developing new technologies. Here, there
are two groups of example, neither set up by
treaty in the sense of the technology transfer
mechanisms discussed above. These include the
various agricultural research programs of the
Consultative Group on International Agricultural
Research (CGIAR), and a quite different group
of programs in the medical sector. CHECK MY
PAPER WITH DIRK

The CGIAR programs, such as the International
Rice Research Center in the Philippines and
the Centro International por la Mejoramiento
de Maiz y Triga CHECK SPELLING for corn
and wheat in Mexico, have been enormously
successful in developing new crop varieties and
in transferring these to the developing world.
IS THERE A RECENT EVALUATION/SUMMARY
- WBANK ETC/ CHECK - AND CHECK EARLIER
WORK FOT ICTSD. The individual research
centers have their own boards and are typically
organized under the law of a particular nation.
CHECK The CGIAR itself is more informal, and
fundamentally provides a forum in which the
centers and a variety of public and private
donors can interact. In general, the institutions
have faced difficulties in the sustainability of
their funding, and they have had difficulty
in adapting to a world in which intellectual
property and the private sector have become
more important. But they also demonstrate the
value of a relatively informal structure - and
the fact of scientific dominance on the boards
is almost certainly essential to the technical
success of the institutions.

The medical sector has organized its research
quite differently. The initial leading institution
was the Tropical Disease Research program
CHECK under the World Health Organization.
This has, not, however, been as successful in
attracting funding as one might hope. CHECK
AND VERIFY. What has attracted funding instead
are “public-private partnerships,” which are
typically, like the CGIAR centers, organized
as non-profit entities under national law, and
governed by boards that emphasize scientific

capability. In this case, the funding is heavily
from foundations, with less role for government
funding than in the CGIAR institutions; the
emergence of the Gates Foundation as an
important donor is obviously crucial. And
the medical institutions tend, in general, to
be “virtual” research centers rather than
physical centers. In other words, the medical
institutions organize a variety of private-sector,
university, and government activities to create
new medical products; the agricultural centers
bring together scientists and research facilities
themselves on one site.

GET DATA ON INTERNATIONAL AGENCY FOR
RENEWABLE ENERGY - IRENA; AND LOOK AT
CCS DATA

Bilateral and regional programs: There have
also emerged a number of bilateral and regional
programs oriented to development and transfer
of technologies, including, in particular, for
climate change. For example, there is a major
cooperative program between the European
Union and China, and there is the Asia Pacific
Partnership on Clean Development and
Climate. And Japan has created a “Cool Earth
Partnership.” Although these are not global,
they may end up actually transferring more
funds than do the treaty-based operations. The
Japanese program, for example, is funded at
USD 10 billion for five years, or about USD 2
billion per year.

Other financing and technology transfer
programs: There are still more. The World Bank
has created a number of Climate Investment
Funds, including a Clean Technology Fund.
NEED DATA The European Development Bank
and the Asian Development Bank have both
created carbon-oriented funds, including a
Multilateral Carbon Credit Fund in the first case
and the Asia-Pacific Carbon Fund and a Climate
Change Fund in the second case ANYTHING
HAPPENNING WITH ANY OF THESE? These are
obviously significant in light of the fact that
much of the technology transfer will take place
through capital investment in products that
embody relevant technologies. ANYTHING ON
PRIVATE SECTOR HERE? TOTAL DOLLAR VALUE
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Lessons: There are several key implications
here. First, there will have to be special
research-oriented efforts for technologies that
are not yet mature, as for CCS, some biomass
technologies, and concentrated solar power.
The general global mechanisms appear to be
more successful with more mature technologies,
but fail in the research area. Based on the
experience of the CGIAR and like institutions,
the international leadership of these efforts
will need to be heavily scientific rather than
political.

Second, the relative magnitudes of the
different programs suggest the importance of
supplementing UNFCCC funding systems with
funding through other channels. The bilateral
and similar programs may transfer nearly
as much funding to o developing nations as
do the global funds. This suggests that one
part of the Copenhagen package should be
designed to facilitate such arrangements.
WHAT ABOUT SECTOR PROGRAMS; UMBRELLA
ARRANGMENTS.

WHAT ABOUT FAO or WHO? WORLD BUSINESS
COUNCIL FOR SUSTAINABLE DEVELOPMENT;
IEA;

Third, the CBD and LOS experiences show
the importance of getting the economics
right. Obviously, it is impossible to be certain
how technological feasibilities will trend in
the future. But it is certainly wise to avoid
potentially exaggerated expectations or
fears about the values or costs of particular
technologies.

3.3 Implications
3.3.1 Negotiation context and method

It is significant that the MLF and GEF negotiations
both involved significant side-deals, e.g. the
second-generation negotiation of the Montreal
Protocol in which commitments were made
to create the MLF at a particular level and
developing nations then entered the agreement,
and the commitments about the magnitude
of the expenditures to be made through the

GEF. The complexity of the Copenhagen task,
and the presence of interplays with a variety
of other contexts including the Doha Round,
and a variety of global, regional, and bilateral
funding mechanism contribute to the relevance
of such side deals and the possibility that they
can increase the feasibility of agreement. This
is particularly true if there are likely to be
sectoral arrangements. And it is shaped as well
by the fact that the Copenhagen negotiation
is unavoidably both an environmental and an
economic negotiation.

3.3.2 Research and the public sector

It is clear that research - i.e. the development
of new technologies to be transferred - requires
significantly different arrangements than do the
sectoral and project funding approaches. The
GEF has admitted its limitations in this area. And
governance is likely to be wisely very different
- groups such as the CGIAR have worked best
with heavy scientific input into governance
- the same is almost certainly true for new
climate change technologies, whether they be
in the biomass area (as might be appropriate
for a new CGIAR-type center) or in areas such
as Carbon Capture and Sequestration. CHECK
LATTER AND THINK ABOUT GOVERNMENT
ISSUES

Many of the research programs are likely to
involve heavy reliance on the public sector -
this is exemplified by CCS. It will be important
to enable the programs of different nations to
collaborate. MORE HERE - CONSIDER MY TREATY
PROPOSAL? EVIDENCE ON CCS; IS THERE MORE
DATA?

3.3.3 Multiplicity of mechanisms

It is almost certain that there will be a
multiplicity of mechanisms. Efforts to bring
everything under one roof are unlikely to be
wise. Moreover, it appears very likely that
bilateral and regional mechanisms will be
responsible for as much technology transfer
as global multilateral mechanisms. CONFIRM -
AND TECHNOLOGY V 444 Consider the following
chart of the annual funding available through
different mechanisms
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FUNDING MECHANISMS

MECHANISM

PUBLIC FLOW (ANNUAL)

PRIVATE FLOW

(ANNUAL)

MLF

GEF

CDM

JAPAN PARTNERSHIP usb2B

EU-CHINA

Among the numbers here are the following =>
RABLE OF GEF, MLF; CDM; BILATERAL ETC

Numbers from 41 of GEF Elaboration:

OVERALL INVESTMENT IN PHYSICAL ASSETS
IN DEVELOPING 1.7 t (2000); FDI IS 10 5 OF
THIS;

ON ENERGY -- USD 3 b IN NON-ANNEX 1 -
OF WHICH GET THE ORIGINAL - HAITES FOR
UNFCCC 2007

The availability of this variety of mechanisms
is a positive, particularly since different
technologies are likely to be more feasibly
transferred through different mechanisms.
Hence, it will be good if Copenhagen can find
ways to facilitate these other mechanisms, to
ensure that there are not unnecessary holes
in between the various mechanisms, and to
ensure that there is a reasonable balance
between the different areas of need and the
resources available for the needs.

3.3.4 Achieving an adequate flow of technology
and capital

The magnitude of technology transfer and
investment will be a major point of contention.
Developing nations understandably fear that
they will not receive the technology and
investment they hope for - and this reflects
years of very limited developed-nation respect
for broad promises to transfer technology.
Developed nations understandably fear making
an open-ended commitment.

Independent funds, such as the Montreal
Protocol’s MLF or the GEF, can be defined in
terms of a particular level of commitment.

Clearly there is some risk that a commitment
will be lived up to for only a limited number
of years, but the commitment can still be
reasonably strong. The smaller, more precisely-
defined MLF has been more successful than
the GEF. CHECK ON REPLENISHMENTS AND
EXPERIENCE. - HOW MUCH IS THE ISSUE THE
BUSH ADMINISTRATION’S OPPOSITION TO THE
CONCEPT?

On the other hand, a mechanism tied to a
carbon market, such as the CDM, is defined by
a different set of limitations. Here the question
is what level of carbon market transactions
will be demanded, a number determined by
a variety of factors including the design of
developed-world carbon markets, the prices
that emerge on those markets, and the general
economy.

Relationship to financing - technology transfer
will be heavily a matter of funding the
construction of new facilities and upgrades or
modification of existing facilities. How should
this relation be considered - it’s certainly
posed by the GEF and CDM, and, of course, by
the World Bank’s new funds.

3.3.5 Smaller and least developed countries

It seems clear that programs such as the
CDM have been more beneficial to the larger
developing nations than to the smaller ones.
Issues of technical capacity to participate
in the programs are extremely important.
This suggests need for a number of kinds of
response. There might be technical assistance,
there might be standardized programs designed
for specific sectors common to a number of
poorer nations, and there might be use of
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regional or global sectoral approaches. This
will be extremely important, especially there
is no environmental special agency, parallel
to FAO or WHO, dedicated to transferring
the necessary expertise. IS THIS TRUE - AM |
MALIGNING UNEP?

3.3.6 Private sector technology transfer

The private sector has always been the most
important one, because it provides the context
within which most technology is transferred.
IS THIS TRUE? WHAT ABOUT THE PROBLEMS
GENERALLY IN ENERGY TECHNOLOGIES? CHECK
FOR DATA! At the same time, it is a politically
difficult area, because of the tension between
the normal private sector technology transfer
which is likely to occur, and the expectation
of treaty drafters that there should be some
way to define incentives to enable the private
sector to do more. And this, of course, is the
focus of the IP debate.

The evidence under the CDM is that technology
is most readily transferred in a private sector
corporate context. WHERE DO | GO WITH
THIS? And the evidence under the MLF and the
CDM is that the strongest way to encourage
private sector transfer is through creating a
combination of (a) a regulatory regime that
creates incentives for technology transfer and
(b) an investment regime that encourages
investment (as through legal stability,
avoidance of political interference etc). GET A
GOOD STATEMENT plus language about absorb
and use technology.

The experience under MEA’s confirms writing
elsewhere’ that IP is rarely but sometimes an
issue. There is an obvious tension between
the interest of developed world firms to
preserve and protect their core technologies
and the interest of potential developing
world competitors to enter into the global
competition. Moreover, for a variety of
technologies, the developing world will be the
key market, so that IP may be beneficial.

Several responses appear appropriate - SHOWN
IN THE CASES? First, the most beneficial step

for the developing nations is to encourage
competition, so that prices will be low.
Second, there should be mechanisms to ensure
that developing nations and their firms have
adequate legal advice in order to negotiate
as advantageously as possible. And, finally, in
rare cases, some form of compulsory license
or similar approach may be reasonable, but
it is wise that this be rare. One possible
compromise on this very difficult issue may be
to recognize the existence of the compulsory
license provisions of TRIPS. CITE AND CONSIDER
DOHA? SECTORAL APPROACHES?

For private sector technology transfer. Are
there any ways to strengthen incentives to
make these provisions more realistic? And were
patent issues or the like faced in any previous
context in a way that might serve as a model?
STANDARD AND CENTRAL ISSUE OF PRICE
AND WILLINGNESS TO TRANSFER - DISCUSS!;
COMPULSORY LICENSE? COMPETITIONY;
NEED LEGAL ADVICE; ASLSO SECTORAL
APPROACHES

3.3.7 Developing nations themselves

The CBD history shows the difficulty of
translating international negotiating positions
intoactual nation legislation and administrative
capability. That translation may be crucial in
the climate change area, particularly since so
much technology transfer will depend on the
creation of effective regulatory incentives.
Technical assistance to achieve such regulation
seems likely to be essential. CITEABLE IN
ANDERSEN ET AL -- TRACK THIS DOWN

It is clear from the GEF history, moreover,
that nations are doing inadequate technology
needs assessments, and that the officials who
do such assessments are often not linked with
those who design programs to import the
technology. Thiswill be an especially important
issue - responding to climate change will
almost certainly have to be deeply integrated
into the development process. It is therefore
crucial that the relevant development and
environmental communities and bureaucracies
be in close contact with each other. This is
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especially important since it is generally
essential to link the environmental and the
economic development goals in the climate
change context.

In addition, there should be strong capability
to acquire new technology - this was
extremely significant in the case of China
and the CDM. CITE AND CHECK The contest
is clearly very different from that of many
years ago when developing nations were
much weaker technologically. What kinds of
domestic training and the like are most likely
to be helpful? [Also, possible consideration of
ways to encourage the national regulation,
e.g. of electric utilities, that facilitates and
encourages technology transfer.].; WHAT DO |
MEAN HERE - CHECK THE KEY CDM STUDIES

For developing nations themselves. What kinds
of domestic training and the like are most likely
to be helpful? [Also, possible consideration of
ways to encourage the national regulation,
e.g. of electric utilities, that facilitates and
encourages technology transfer.] LESSONS
OF NEED TO HAVE DOMESTIC REGULATION -
CITEABLE IN ANDERSEN ET AL.; ALSO L;EGAL
ADVICE IN NEGOTIATING T2 AGREEMENTS;
SPECIAL ISSUES FOR THE POOREST NATIONS
- SECTORAL AND REGIONAL PROJECTS?
TECHNICAL ADVICE?; NEED ASSESSMENTS ETC.;
DO THE NEEDED BUREAUCRATIC THINGS - CF
CBD

3.3.8 Terms of projects and programs

It is inconceivable that there will not be
limitations on the types and details of projects
to be supported by any new international
program. This is reflected in the concepts of
additionality and of incremental costs, as well
as in broader conditionality. Nevertheless,
definitions of “additional” in the CDM and
of “incremental” in the MLF and GEF CHECK
have been a source of enormous difficulty.
Clearly, this is unavoidable, and arises from
the difficulty of any precise accounting in
these areas and the difficulty of defining a
business as usual baseline. But the difficulty
is so great that there should be some form of

response, perhaps based on a reviewed expert
process SENSIBLE WORD? like that of the IPCC.
Treaties may reasonably contain definitions,
but it’ll be essential to go further. Other forms
of condition present more serious problems
- there is no sense in funding a project that
will be managed corruptly or whose benefits
will be eliminated by ineffective regulatory
structures. Here, it’ll be crucial to develop
initial understandings as to the reasonable
goals of contitionality.

3.3.9 Liability

The deployment of new technologies involves
new risks - this will in turn call for some
mechanism to manage liabilities. DO | HAVE
EXAMPLES/ OTHERWISE GO TO KEOHANE AND
THE EUROPEAN NUCLEAR EXAMPLE. The use
of CCS poses the most interesting issues here
- it is essential that there be a balance of
liability arrangements so that the technology
is encouraged without placing undue risk on
developing nations. CHECK MY ARTICLE?

3.3.10 Governance

Certainly the establishment of a governance
system balanced between developed
and developing nations was relatively
straightforward in the case of the MLF, but
extremely contentious in the case of the GEF.
Nevertheless, both systems seem to have
worked. CHECK - IS THIS TRUE? - INTEGRATE
WITH THE FUNDING DISCUSSION? Moreover, it
seems to have allowed the flexibility to respond
to changing needs - it is important that any
governing body for a technology fund be small
enough to have this flexibility. An executive
committee type approach is essential.

It is also clear that some aspects of the
governance should be committed to highly
scientific groups. This has already been
achieved, in effect, with the IPCC. But much
more detail is needed. The highly technical
working groups of the Montreal Protocol
structure were crucial - clearly the same kinds
of groups will be needed for climate change.
And it will have to be detailed - not just groups
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on PV, but groups on on- and off-grid PV, on PV
cell production, and on PV cell research, etc.

But not all should be done by experts. Some
will need to be political - and not to be left
to finance ministers as has been the case with
the GEF. Rather it’ll be essential to bring both
environmental and economic perspectives
to the table. And because the issues are so
important to people, the governance of new
funds and the like should be quite transparent.
It should be possible, for example, for a
developing nation legislator to provoke
discussion over why one technology is being
favored over another.

Finally, the CDM decision-making mechanism
has come under fire for a variety of reasons.
Any new version of the CDM will require
strong consideration of the details of the
mechanism.

CHECK THE DATA FROM MY DISCUSSION W/
OPPENHEIMER

Tensions between the FAO world and the
CGIAR world. And there are important issues
over how any new arrangement should fit in

with existing UNFCCC institutions such as the
SBSTA, the EGTT, and the CDM (and, at least
for evaluating specific technologies and their
effectiveness, with the IPCC).] -

JHA AND HOFFMAN (2000) - ACHIEVING
OBJECTIVESOFMULTILATERALENVIRONMENTAL
AGREEMENTS - UNCTAD - WITH A JAYASHREE
ARTICLE.; ENOUGH ON SECTORAL APPROACH?

PUT EVERYTHING IN KYOTO LANGUAGE -
ANNEX XX ETC.

[Relationship to financing - technology
transfer will be heavily a matter of funding the
construction of new facilities and upgrades or
modification of existing facilities. Should this
relation be considered - it’s certainly posed
by the GEF and CDM, and, of course, by the
World Bank’s new funds.].

[ MUST INCLUDE SOMETHING ON ECONOMIC
EFFICIENCY! AND PERHAPS BUILD ON CDM
TO INCLUDE MORE ON ENVIFRONMENT/
DEVELOPMENT INTERACTION - THERE ARE
TWO THINKING ISSUES FOR ME: CLIMATE/
DEVELOPMENT INTERACTION AND PUBLIC/
PRIVATE INTERACTION.
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