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Editors’ Summary: A myriad of social, economic, and legal barriers stand in
the way of transferring environmentally sound technologies from developed to
developing countries. The international regime that could facilitate this trans-
fer is, at the present time, nonbinding and vague. In this Article, James Shep-
herd explores the potential for technology transfer under multilateral environ-
mental agreements. Using the United Nations Framework Convention on Cli-
mate Change and Montreal Protocol as case studies, he summarizes lessons
learned and identifies the barriers standing in the way of technology transfer.
He then focuses on the current role played by governments and industry, and
he concludes with some suggestions to assist governments, private enter-
prise, and international organizations in facilitating transfer of environmen-
tally sound technologies.

I. Introduction

It is becoming increasingly common for multilateral envi-
ronmental agreements (MEAs) to address not only matters
of global environmental concern, but also developmental is-
sues requiring transfers of financial and technological re-
sources from developed countries to developing countries.1

To facilitate this transfer of resources, a number of MEAs, as
well as bilateral and regional treaties, provide for the estab-
lishment of “technology transfer” regimes.2 Such regimes
focus on the transfer of specific environmentally sound
technology (EST)3 to tackle environmental and develop-
mental concerns. Accordingly, it is only those environmen-

tal problems of a truly global nature such as ozone depletion
and climate change, which present urgent threats to devel-
oped countries as well as developing countries, and are
therefore conducive to the establishment of effective re-
gimes for the transfer of EST.4 The idea behind these re-
gimes is that developed countries are to take the lead and
that the actions taken by developing countries must be fi-
nancially and technically supported.5

For example, the United Nations Framework Convention
on Climate Change (UNFCCC)6 and the subsequent Kyoto
Protocol7 compel developed countries to provide assistance
to developing countries on the basis that international coop-
eration is required to enable developing countries to adopt
EST for the dual purposes of mitigating against climate
change and adapting to its impacts.8 Similarly, the Montreal
Protocol,9 designed to phase out ozone-depleting sub-
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stances (ODS), also provides for the transfer of EST. Both of
these conventions regard technology transfer as a critical
method for achieving concrete environmental improve-
ments10 as well as assisting developing countries in achiev-
ing developmental goals. However, while the transfer of
EST is clearly an important aspect of many MEAs, the re-
gimes that have been established have had varying degrees
of success.

This Article analyzes some of the features of the regimes
established by the UNFCCC and the Kyoto Protocol, as well
as the Montreal Protocol. It focuses on the lessons learned
from those experiences, and suggests some measures that
can be taken to address the barriers to the international trans-
fer of EST. It argues that as the provisions for technology
transfer in MEAs are soft law, the successful transfer of EST
at the international level will depend upon the domestic
measures taken by governments in both developed coun-
tries and in developing countries. Given that the private sec-
tor is the key player in technology transfer, such policies
should focus on the promotion of technology transfer by pri-
vate enterprise. The role of governments and of interna-
tional organizations is to create an environment that is con-
ducive to the transfer of EST. In particular, governments in
developed countries need to implement domestic policy in-
centives in the form of tax relief and research and develop-
ment grants to encourage the private sector to engage in the
transfer of EST while governments in developing countries
should engage in market and legal reform to encourage for-
eign investment. International organizations should con-
tinue to focus their attention on carrying out capacity-build-
ing activities in developing countries. This Article also sug-
gests some actions that can be taken by private enterprise on
the ground in developing countries to ensure that the trans-
fer of EST is successful.

II. Background on Technology Transfer

The classic model of technology transfer, which originated
in the 1950s, was based on large-scale foreign investment in
developing countries, but included little domestic capac-
ity-building11 and focused almost exclusively on the pro-
curement of hardware and machinery without regard for hu-
man resource development.12 As identified below, the lack
of technical expertise in developing countries is a signifi-
cant impediment to the international transfer of EST. Ac-
cordingly, as significant capacity-building activities are re-
quired in developing countries, such as the work done by the
United Nations Environment Programme (UNEP) and the
United Nations Development Programme (UNDP), it is for-
tunate that since those early days, approaches have evolved
to a broader socioeconomic view of development.13 These
days, and particularly since technology transfer has become
an important aspect of MEAs, a more holistic view is taken

incorporating the efforts of government, international orga-
nizations, and private enterprise. The transfer of EST is now
a major theme in international relations,14 and is considered
critical for promoting sustainable development15 in devel-
oping countries.

The starting point for any discussion of the issues ad-
dressed in this Article is to define technology, technology
transfer, and EST. This is particularly important because the
MEAs themselves do not provide definitions of such
terms,16 and commentators have proffered numerous defini-
tions in many different contexts.

A. Definition of Technology

Historically, the idea that the concept of technology is lim-
ited to the flow of production capacity has engendered the
false view that technology transfer is an inherently expen-
sive process.17 Accordingly, at the very least in the context
of global environmental issues such as ozone depletion and
climate change, and the MEAs addressing those issues,
there can be no doubt that broad definitions are appropriate.
To this end, in analyzing the Kyoto Protocol, Prof. Klaus
Bosselmann defines technology extremely broadly as “the
complete body of knowledge applicable to human endeav-
our (as well as the physical embodiments of this).”18

For the purposes of this Article, the more specific expla-
nation suggested by Prof. Keith E. Maskus, writing about
technology in the context of the Agreement on Trade-Re-
lated Aspects of Intellectual Property Rights (TRIPs),19 will
be adopted. He considers that technology may include par-
ticular production processes, intra-firm organizational
structures, management techniques, financing methods,
marketing approaches, or a combination of these.20 Clearly,
this list is not exhaustive, and technology may take many
other forms. Additionally, it may be documented in formu-
lae, blueprints, or patent applications but generally also re-
quires know-how on the part of personnel.21

B. Definition of Technology Transfer

Technology transfer, then, involves the diffusion and adop-
tion of technology (including know-how) between parties
such as private enterprises, governments, financial institu-
tions, nongovernmental organizations (NGOs), and re-
search bodies such as universities.22 It can be direct or indi-
rect, and may or may not involve formal market mecha-
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nisms,23 but essentially involves transfer from one organiza-
tion or institution (which developed the technology) to an-
other (which adopts, adapts, and uses it).24 A significant
amount of technology transfer occurs between partners in
market-based transactions, but a large amount of technology
is transferred outside those parameters.25 This is because of
a number of factors including the internal flow of informa-
tion within multinational companies, the fact that technical
knowledge about production and management processes
may be gained from processes such as reverse engineering,
and also because certain technical information, albeit a lim-
ited amount, may be available in the public domain.26

The process of technology transfer is complex, particu-
larly at the international level, and it is made up of many
components with a number of interested parties,27 including
governments, international organizations and the private
sector. It requires efforts from both developed countries and
developing countries.28 This multifaceted dynamic is re-
flected in the definition adopted by the Intergovernmental
Panel on Climate Change (IPCC). In the context of the
UNFCCC, the IPCC says that technology transfer is:

a broad set of processes covering the flows of know-how,
experience and equipment for mitigating and adapting to
climate change amongst different stakeholders such as
governments, private sector entities, financial institu-
tions, [NGOs] and research/education institutions . . .
The broad and inclusive term “transfer” encompasses
diffusion of technologies and technology cooperation
across and within countries. It covers the transfer of EST
processes between developed countries, developing
countries and countries with economies in transition,
amongst developed countries, amongst developing
countries and amongst countries with economies in tran-
sition. It comprises the process of learning to understand,
utilize and replicate the technology, including the capac-
ity to choose it and adapt it to local conditions and inte-
grate it with indigenous technologies.29

While this definition specifically relates to the UNFCCC, it
accurately describes the process for the transfer of EST gen-
erally by drawing attention to the fact that it is a multifaceted
phenomenon requiring the involvement of many parties and
the existence of an enabling environment for it to occur suc-
cessfully.30 Additionally, it identifies the fact that for the
transfer of EST to be successful, there must be effective ab-
sorption of the transferred technology, and so any workable
definition is therefore functional rather than formal.31 Atten-
tion must be paid to technical adaptation to local conditions,
integration with existing technology and the development of

the skills in developing countries needed to fund, manufac-
ture, install, operate, and maintain EST.32

This Article will argue that the transfer of EST at the in-
ternational level results from actions taken by governments
and international organizations to create a favorable envi-
ronment that facilitates activity in the private sector.33 This
is because private enterprise undertakes most activity in cre-
ating new technology, developing marketable products, and
diffusing the relevant technology, and also because most
capital comes in the form of direct investment by the private
sector.34 This is particularly the case in relation to EST, be-
cause very little EST-related knowledge resides in the pub-
lic domain and most proprietary knowledge in relation to
EST has been developed by multinational companies.35 Ac-
cordingly, the transfer of EST is largely generated by market
forces, and as the holders of the majority of knowledge in re-
lation to EST, multinational companies are extremely im-
portant players in the process.36 For example, significant
amounts of technology flow within such companies and be-
tween joint venture partners. If a joint venture is established
involving a multinational company and a local company in a
developing country, technology transfer will be an ongoing
process as further technical developments are made and im-
plemented on the ground.37 It is trite to say that private enter-
prise is driven by profit motive,38 but the role of govern-
ments—in developed countries and in developing coun-
tries—is to introduce policy measures that create an envi-
ronment conducive to the transfer of EST, that is to say that
they must ensure that it is in the interests of the private sector
to engage in technology transfer activities. This Article will
suggest a number of measures that can be taken to create the
necessary conditions, including, for example, the use of in-
centives in developed countries to nurture frontier techno-
logical development by multinational companies.39

C. Definition of EST

Agenda 2140 sets out a number of elements that characterize
EST. Among other things, Chapter 34 provides the follow-
ing definition:
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Environmentally sound technologies protect the envi-
ronment, are less polluting, use all resources in a more
sustainable manner, recycle more of their wastes and
products, and handle residual wastes in a more accept-
able manner than the technologies for which they
were substitutes.

Environmentally sound technologies in the context of
pollution are “process and product technologies” that
generate low or no waste, for the prevention of pollution.
They also cover “end of the pipe” technologies for treat-
ment of pollution after it has been generated.

Environmentally sound technologies are not just indi-
vidual technologies, but total systems which include
know-how, procedures, goods and services, and equip-
ment as well as organizational and managerial proce-
dures. This implies that when discussing transfer of tech-
nologies, the human resource development and local ca-
pacity-building aspects of technology choices, including
gender-relevant aspects, should also be addressed. Envi-
ronmentally sound technologies should be compatible
with nationally determined socio-economic, cultural
and environmental priorities.41

It is important to note that the benefits EST can bring will
vary according to context. For example, the best available
EST is not necessarily appropriate for a developing country
that lacks the capacity required to use that technology effec-
tively, and in such circumstances, technology that better fits
that country’s capacity may be more appropriate.42 Simi-
larly, the environmental impact of technology cannot be as-
sessed in a vacuum, as ultimately, its success or otherwise
will depend on how that technology is applied locally, be-
cause technology transferred from one country to another
cannot be expected to perform in the same way or have the
same environmental impact.43 For these reasons, the envi-
ronmental soundness of any particular technology can only
be assessed on a case-by-case basis regarding factors such
as the circumstances in the developing country concerned44

and the resultant impacts of the technology there. However,
this task is made significantly more difficult by the fact that,
as yet, there are no widely accepted criteria for assessing the
performance of EST, although the UNEP Expert Group on
Environmentally Sound Technologies has drafted a pre-
liminary set of generic guidelines that can be used in evalu-
ating EST.45

Despite these problems, the Parties to certain MEAs have
attempted to adopt a definition of the types of EST that
should be transferred from developed countries to develop-
ing countries. For example, each year, the Parties to the
UNFCCC meet at the Conference of the Parties to monitor
its implementation and to continue negotiations on the best
ways to address the problem of climate change. At the Sec-

ond Conference of the Parties, held in 1996 in Geneva, the
Parties adopted the following definition of EST for the pur-
poses of technology transfer:

[P]ractices and processes such as “soft” technologies,
for example, capacity-building, information networks,
training and research, as well as “hard” technologies, for
example, equipment to control, reduce or prevent
anthropogenic emissions of greenhouse gases [(GHGs)]
in energy, transport, forestry, agriculture, and indus-
try sectors, to enhance removals by sinks, and to facili-
tate adaptation.46

This description is interesting, because it reflects the enor-
mous range of technology that can be considered EST under
the UNFCCC. This has been a significant issue in the imple-
mentation of that treaty, particularly when compared with a
treaty such as the Montreal Protocol, where the range of rel-
evant technology is relatively small.

Nonetheless, there are a number of concrete historical ex-
amples of the successful transfer of EST from developed
countries to developing countries, including a project to im-
prove the water quality of the Kuang River in northern Thai-
land by treating domestic wastewater using an aeration pro-
cess, the use of computer software to create long-term future
scenarios of the Langat Basin in Malaysia by making policy
choices and exploring the environmental, social, and eco-
nomic consequences of the decisions, and the uptake and ap-
plication of environmental management systems by local
government authorities in China.47

D. Benefits of Transfer of EST

The benefits of the transfer of EST are well-documented.
Numerous references to the transfer of EST in Agenda 21 re-
flect its importance to sustainable development. Not only
are developing countries reliant on the transfer of EST to re-
duce the environmental stress caused by industrialization,48

the transfer of EST is also critical to addressing global envi-
ronmental issues such as ozone depletion and climate
change.49 The industrial expansion of developing countries
depends on technological and financial assistance50 as does
sustainable economic growth.51 This is a manifestation of
the underlying conflict between environmental and devel-
opmental objectives that many MEAs seek to address
through technology transfer regimes.

The impact of developing countries undergoing industri-
alization on the global environment cannot be overstated.
For example, developing countries are expected to account
for more than 75% of the increase in carbon emissions
worldwide between 1990 and 2020,52 and the carbon emis-
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sions of developing countries are projected to, at the very
least, equal the emissions of developed countries by 2030.53

Similarly, as developing countries continue to industrialize,
their impact on other environmental problems will in-
crease.54 The transfer of EST is thus an extremely important
mechanism to enable developing countries to undertake sus-
tainable development, rather than repeating the mistakes
that developed countries have made in the past.

A good way to illustrate the benefits of technology trans-
fer is to assess the situation in a developing country that does
not have access to the mechanisms of the UNFCCC and the
Kyoto Protocol facilitating the transfer of technical and fi-
nancial resources. Taiwan is such a country. It is not a mem-
ber of the United Nations (U.N.) or the International Court
of Justice, and so it is excluded from the operation of the
UNFCCC by Article 20 and it is prevented, by its political
status, from ratifying the Kyoto Protocol.55 Taiwan is a de-
veloping country in Asia. As a result, its economy relies
heavily on international trade and in particular fossil fuels,
importing as much as 80% of its coal and crude oil.56 Addi-
tionally, Taiwan has a particularly active industrial sector. In
2001, for example, its total GHG emission levels ranked as
high as 22nd in the world, and constituted 1% of the world’s
total emissions.57 The amount of GHG emissions in Taiwan
is growing rapidly. Its average growth rate for emissions
of, for example, carbon dioxide, between 1990 and 2000,
was 6.3%.58

These statistics make it clear that Taiwan is facing critical
environmental and developmental issues. However, it is un-
able to take advantage of the international regimes estab-
lished to assist similar countries with addressing those prob-
lems. Due to the fact that it is a developing country with a
unique political position, Taiwan lacks administrative ca-
pacity and economic resources, particularly those required
to develop and implement the necessary environmental pol-
icies.59 Similarly, Taiwan lacks technological know-how
and experience in implementing GHG reduction policies
and in policies to improve energy efficiency.60 Most criti-
cally, its ability to obtain financial and technical support
from developed countries is severely limited.61 Instead, Tai-
wan can only procure the necessary technologies, tech-
niques and equipment by itself, either through the public
sector or the private sector.62 Accordingly, it is in a position
where it is forced to develop environmental solutions with-
out assistance from developed countries,63 and, as a result, it
is extremely costly for Taiwan to achieve GHG emissions
reductions. Certainly the costs faced by Taiwan will be

much higher than in other developing countries.64 Addi-
tionally, without the financial assistance of developed coun-
tries and access to shared knowledge and similar experi-
ences, the process for achieving GHG emissions reductions
will take significantly longer.65 This delay not only wastes
further resources, but also slows the development of domes-
tic environmental policies and strategies66 and diverts those
resources from other much needed areas.

The example of Taiwan clearly illustrates the benefits of
technology transfer. Taiwan, like other developing coun-
tries, is impaired by its lack of financial, technical, and pro-
fessional capacity, which prevents it from evaluating devel-
opment options and implementing the policies required to
give effect to them.67 Those other developing countries,
however, are able to obtain the benefits of the international
regimes established to facilitate technical and financial
transfers. The most significant benefit of those regimes is
that they enable seemingly competing objectives, namely
the well-being of people, economic prosperity, and the pro-
tection of the environment, to be pursued at the same time.68

III. Provisions in MEAs on the Transfer of EST

The approach to technology transfer espoused in most
MEAs is based on the concept of common but differentiated
responsibility,69 which presumes that while all countries
share the duty of addressing global environmental prob-
lems, the unequal historical contributions of countries and
their different capacities to take corrective action must be
taken into account.70 Accordingly, the provisions in MEAs
providing for the establishment of international regimes to
facilitate the transfer of EST from developed countries to
developing countries aim to prevent developing countries
following patterns of high-polluting, unsustainable indus-
trialization that was commonplace in developed countries.71

Interestingly though, there is no universal framework for
the transfer of EST under MEAs. Different mechanisms
have been set up under different conventions and the word-
ing of the relevant provisions vary significantly. Generally,
however, MEAs provide for developed countries to make
some effort to promote the transfer of EST to developing
countries. As a result of these often quite vague, perhaps de-
liberately so, obligations, it is often difficult to determine
their scope,72 particularly as the MEAs themselves do not
contain binding rules and are generally limited to “best ef-
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forts” commitments.73 Accordingly, the provisions regard-
ing the transfer of EST are regarded as soft law74 because
they do not impose binding commitments on countries
against which compliance can be assessed, and they rely on
national measures for their implementation, leaving indi-
vidual countries with considerable discretion.75

This lack of hard international environmental law is often
seen as a major obstacle to global environmental protec-
tion,76 and not just in the context of technology transfer. Cur-
rently, MEAs contain no penalty provisions for breaches,
and the current system relies solely on ethics as the major
enforcement mechanism for global environmental stan-
dards.77 Afurther difficulty arises because private enterprise
has a significant impact on global environmental issues.
However, no mention is made of the private sector in the
MEAs, or indeed in most international conventions.78 The
result of these two difficulties is that ultimately, the success
of MEAs, and in particular the international regimes to fa-
cilitate technology transfer, will depend on the measures
taken by governments, in both developed and developing
countries, to facilitate and monitor the transfer of EST in the
private sector.

A. Montreal Protocol

The Montreal Protocol seeks to protect the ozone layer by
phasing out ODS. Article 10A, which establishes the regime
for the transfer of EST, provides:

Each Party shall take every practicable step, consistent
with the programmes supported by the financial mecha-
nism, to ensure:

a. that the best available, environmentally safe sub-
stitutes and related technologies are expeditiously
transferred to [developing countries]; and

b. that the transfers referred to in subparagraph (a)
occur under fair and most favourable conditions.79

The Parties have taken a number of important actions to ad-
minister this commitment. Those measures have included,
for example, the engagement of UNEP to collect informa-
tion for the purposes of preparing an inventory of EST con-
ducive to the phaseout of ODS; seeking input from develop-
ing countries on their experience with impediments to the
transfer of EST and identifying solutions to overcome those
impediments; and the establishment of a reporting and mon-
itoring mechanism which fosters compliance.80

UNEP has also been active in undertaking capacity-
building activities at the national government level in devel-

oping countries to ensure that the correct technology
choices are made. UNEP has undertaken a number of activi-
ties with governments in developing countries to strengthen
capacity including assisting in the development of national
ozone units to develop national policies regarding the phas-
ing out of chlorofluorocarbons (CFCs) and assisting gov-
ernments in developing countries to develop cost-effective
strategies for phasing out ODS, especially in the refrigera-
tion and air conditioning sectors.81 Similarly, the UNDP has
provided technical assistance through institutional strength-
ening, for example, in China’s Project Management Office
and demonstration phaseout projects in solvent cleaning,
foams, and other activities, while the U.S. Environmental
Protection Agency has also assisted in developing ozone-
friendly refrigerators for the Chinese market.82

The types of projects for the transfer of EST implemented
under the Montreal Protocol include, for example, efforts to
replace CFC-based foam-blowing machinery with new
non-CFC equipment and projects to initiate the recovery, re-
cycling, and reuse of CFCs during equipment servicing in
the refrigeration and air conditioning service industries.83

1. Indian Refrigeration Industry

One of the major success stories of the Montreal Protocol
has been the transfer of EST to the Indian refrigeration in-
dustry to enable it to implement new technology. India
signed the Montreal Protocol in 1992, and soon faced a ma-
jor challenge in replacing the CFCs that were used in the re-
frigeration industry with new non-CFC equipment.84 In re-
sponse to that challenge, a significant amount of EST has
been transferred to the Indian refrigeration industry under
the auspices of the Ecofrig Project.

The Ecofrig Project involved collaboration among the
German, Indian, and Swiss governments, with a view to
promoting the transfer of EST in the field of refrigeration
technologies to the Indian refrigeration sector.85 Recog-
nizing the importance of building capacity in developing
countries, the Ecofrig Project focused on increasing techni-
cal expertise in India to assist appliance manufacturers in
making technological choices.86 As a result, most of the
seven major refrigerator manufacturers in India have devel-
oped partnerships with multinational companies in Europe
that manufacture similar appliances.87

Similarly, the availability of accurate and timely informa-
tion to the relevant parties is of critical importance to tech-
nology transfer. Like any other global environmental issue,
Indian refrigerator manufacturers required accurate infor-
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mation on alternative technologies to assist in addressing
the problem of phasing out CFCs.88 The Ecofrig Project pro-
vided access to information and technical know-how to en-
able Indian manufacturers to make informed choices and to
negotiate with technology suppliers in developed countries
by facilitating visits by Indian scientists, industry represen-
tatives, and government officials to manufacturing plants in
Germany and Switzerland.89 It also served as an information
clearinghouse on alternative technologies and in doing so
has increased Indian expertise in the manufacturing of
household appliances.90

Prior to the commencement of the Ecofrig Project, the In-
dian refrigeration industry, like many other industries in de-
veloping countries, was not in a position to absorb the trans-
fer of EST from developed countries because it lacked tech-
nical expertise and know-how as well as product develop-
ment capabilities and operating experiences with the new
technology.91 There was also a significant lack of proper fa-
cilities and equipment necessary for servicing the new re-
frigerators.92 Accordingly, between 1992 and 1997, the
Ecofrig Project also oversaw the establishment of two pilot
plants involving leading Indian refrigerator manufactur-
ers.93 A German appliance manufacturer provided technical
expertise in appliance engineering, particularly the safe de-
sign of refrigerators using non-CFC technology.94 The de-
velopment of strong partnerships between companies in de-
veloped countries and developing countries was a key ele-
ment in the success of the Ecofrig Project, allowing the In-
dian refrigeration industry to gain the knowledge required to
select and adopt suitable alternative technology.95

The Ecofrig Project highlights a number of issues that
are significant in facilitating technology transfer in the pri-
vate sector. Problems of access to information and lack of
capacity are major impediments to technology transfer,
and this project was particularly successful in addressing
those obstacles.

2. Multilateral Fund

Another important aspect of the Montreal Protocol has been
the establishment of the Multilateral Fund. Created by Arti-
cle 10,96 it is an unprecedented step in financing the imple-
mentation of MEAs,97 and has been particularly important
in the successful operation of the Montreal Protocol. Article
5(5) makes developing countries’ obligations conditional
upon the effective implementation of technology transfer
pursuant to Article 10A and the effective implementation of
the Multilateral Fund pursuant to Article 10.

The Multilateral Fund provides resources to assist devel-
oping countries with complying with their obligations under

the Montreal Protocol to phase out the use of ODS. It is man-
aged by an Executive Committee and funded by contribu-
tions from developed countries. Financial and technical as-
sistance is provided in the form of grants or concessional
loans delivered through the implementing agencies: the
UNDP, UNEP, the U.N. Industrial Development Organiza-
tion, and the World Bank.

A number of successful projects under auspices of the
Multilateral Fund have been implemented in China. One of
the largest projects implemented by the World Bank is the
conversion of air conditioning compressor production from
CFC-12 to hydrochlorofluorocarbon-22 at the Beijing Ma-
chinery Factory through an agreement providing for the
transfer of EST negotiated with Arctic Circle Ltd. in the
United Kingdom.98

The success of the Multilateral Fund can be attributed to
the manner in which it is structured to address concerns long
held by developing countries. First, there is often a tension
in developing countries between environmental and devel-
opmental objectives, so the Multilateral Fund actively seeks
not to promote environmental protection at the expense of
economic development, primarily because the technology
transfer regime is based on the transfer of EST that is afford-
able and attractive.99 Secondly, the Executive Committee
has sought input from developing countries regarding the
impediments to the transfer of EST and the identification of
solutions to overcome such impediments.100 Thirdly, prior-
ity has been given to capacity-building in developing coun-
tries,101 involving activities such as the Ecofrig Project.
Fourthly, the Multilateral Fund is sensitive to political dif-
ferences between countries as it utilizes a consensus-based
decisionmaking approach with balanced representation that
is acceptable to all countries.102

By encouraging the participation of developing countries
internationally and sponsoring domestic capacity-building
exercises, the Multilateral Fund has contributed to the sense
of cooperation and commitment amongst the parties and has
contributed to the phaseout of ODS and the international
transfer of ozone-friendly technology.103

3. Success of the Montreal Protocol

China is the largest consumer and producer of ODS among
developing countries.104 Under the Multilateral Fund, as of
November 1995, 155 projects had been implemented exclu-
sively for China and it is estimated that 31,000 metric tons
(t) of ODS would be eliminated, 1,700t having already been
phased out.105 Worldwide, it was suggested that between
1990 and 1995, 3,000t of ODS had been eliminated on an
annual basis through implementation projects supported by
the Multilateral Fund, although if approved projects had
been implemented without delay, an estimated 2,500t could
have been phased out.106
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Although there have been delays in the implementation of
some projects, technology cooperation partnerships under
the Montreal Protocol such as the Ecofrig Project have been
based on equality rather than dependence, which has engen-
dered a sense of commitment among the parties.107 The re-
sult has been the transfer of EST making a significant contri-
bution to the reduction of ODS.108 The Ecofrig Project in
particular also benefited from the fact that the technology to
be transferred is limited to a number of specific, identifiable
substitute products and processes.109 This is to be compared
with the UNFCCC and the Kyoto Protocol, where the range
of possible technology is much wider.

B. UNFCCC and the Kyoto Protocol

1. UNFCCC

The UNFCCC is the centerpiece of the international com-
munity’s effort to combat global warming110 and it recog-
nizes that the transfer of EST is critically important to
achieving the objective of stabilizing GHG concentrations
in the atmosphere at a level that prevents dangerous interfer-
ence with climate. The transfer of EST is designed to assist
developing countries with responding to climate change
through the diffusion and use of appropriate climate change
mitigation and adaptation technologies.111 The UNFCCC
recognizes that developed countries’ special responsibility
of ensuring effective implementation of developing coun-
tries’commitments under the UNFCCC is to be achieved by
the provision of financial assistance and technology trans-
fer, but at the same time recognizes that developing coun-
tries need to encourage economic and social growth to erad-
icate poverty.112

Despite its objective, the UNFCCC sets no firm targets or
deadlines, primarily due to the opposition of many coun-
tries.113 Consequently, it contains only vague commitments
regarding the stabilization of GHG emissions, and no spe-
cific commitments regarding reductions of GHG emis-
sions.114 The achievement of the objective of the UNFCCC
will require considerable technological innovation in com-
bination with rapid and widespread technology transfer
and implementation which should also include transfer of
information and skills development.115 The technology

transfer regime is established by Articles 4.5 and 4.7. Arti-
cle 4.5 provides:

The [developed countries] shall take all practicable steps
to promote, facilitate and finance, as appropriate, the
transfer of, or access to, environmentally sound technol-
ogies and know-how to [developing countries] to enable
them to implement the provisions of the Convention. In
this process, the [developed countries] shall support the
development and enhancement of endogenous capaci-
ties and technologies of [developing countries]. [Organi-
zations] in a position to do so may also assist in facilitat-
ing the transfer of such technologies.116

Article 4.7 provides:

The extent to which [developing countries] will effec-
tively implement their commitments under the Conven-
tion will depend on the effective implementation by [de-
veloped countries] of their commitments under the Con-
vention related to financial resources and transfer of
technology and will take fully into account that eco-
nomic and social development and poverty eradication
are the first and overriding priorities of the [develop-
ing countries].117

The exact meaning and practical consequences of these pro-
visions is unclear.118 It is also important to note an inherent
difficulty in the UNFCCC, particularly in comparison with
the Montreal Protocol, namely, the difficulty in establishing
an effective regime for the transfer of EST because the range
of technology to be transferred is much less specific.119

2. Energy Efficiency in China

Through financial and technology transfer to developing
countries, developing countries can target climate change120

to achieve the objectives of the UNFCCC. For example, in
2002, China was the second largest emitter of carbon diox-
ide in the world, with 13% of the world’s total emissions.121

The principle reason for China’s high emission rate is its use
of heavy coal combustion in outdated and inefficient facili-
ties that is necessary to support the country’s rapid eco-
nomic growth.122 Even though the Chinese government has
offered initiatives to expand the use of EST, it lacks the tech-
nical capability and the capital necessary to effectively re-
duce GHG emissions.123 In order for China to properly in-
troduce EST, it relies on financial and technical aid from de-
veloped countries, such as Japan.124

While foreign aid has assisted in progressing China’s en-
vironmental protection, there are still obstacles to introduc-
ing EST into China.125 Nonetheless, since 2002, the Japa-
nese International Cooperation Agency (JICA) has under-
taken the Project for Improvement of Environmental Pro-
tection Technology for Metallurgical Combustion at Beijing

ENVIRONMENTAL LAW REPORTER37 ELR 10554 7-2007

107. Helen Argalias et al., Introduction: Environmentally Sound Tech-
nologies—An Overview, in The Role of Publicly Funded Re-

search and Publicly Owned Technologies in the Transfer

and Diffusion of Environmentally Sound Technologies:

U.N. Conference on Trade and Development Advance

Technology Assessment 9 (2000).

108. Bosselmann, supra note 18, at 28.

109. Verhoosel, supra note 4, at 65.

110. Peter D. Cameron, The Kyoto Process: Past, Present and Future, in
Kyoto: From Principles to Practice, International Envi-

ronmental Law and Policy Series, Vol. 60, at 3, 8 (Peter D.
Cameron & Donald Zillman eds., 2001).

111. Methods for Climate Change Technology Transfer Needs

Assessments and Implementing Activities: Experiences of

Developing and Transition Countries, Climate Technol-

ogy Initiative Draft Report 1 (2001) [hereinafter Climate

Technology Initiative].

112. Hoekman et al., supra note 51, at 321.

113. Id.

114. Id.

115. Wilkins, supra note 11, at 33.

116. For the text of the UNFCCC, see http://unfccc.int/resource/docs/
convkp/conveng.pdf (last visited June 4, 2007).

117. Id.

118. Hoekman et al., supra note 51, at 284.

119. Verhoosel, supra note 4, at 65.

120. Nitta, supra note 76, at 64.

121. Id.

122. Id.

123. Id.

124. Id.

125. Id.

Copyright © 2007 Environmental Law Institute®, Washington, DC. reprinted with permission from ELR®, http://www.eli.org, 1-800-433-5120.



in order to improve the energy efficiency of China’s steel in-
dustry.126 The program’s goal has been to improve China’s
energy efficiency in coal combustion by constructing a piole
plant in the State Steel Research Institute of China.127 JICA
has also deployed equipment provisions, conducted joint
exercises, invited experts, and held workshops in China to
improve existing technology.128

3. Kyoto Protocol

The UNFCCC is a framework agreement that depends upon
supplementary protocols and agreement for implementa-
tion.129 Accordingly, the Third Conference of the Parties,
meeting in Kyoto in 1997, adopted the Kyoto Protocol
which sets specific targets and timetables for reducing over-
all global emissions of GHG from developed countries. It
commits developed countries to achieving emissions reduc-
tions to levels averaging 5.2% below those of 1990.130 Not
only does it contain legally binding steps to achieving re-
ductions in GHG emissions,131 the Kyoto Protocol also con-
tains important provisions about the transfer of EST. Indeed,
technology transfer is mentioned in several places in the
Kyoto Protocol.132

Pursuant to Article 11, developed countries are to provide
financial resources, including for the transfer of technology,
needed by developing countries. Article 13.4 acknowledges
the need to minimize the adverse impacts of climate
change in developing countries and notes that among the
issues to be considered shall be the establishment of fund-
ing, insurance, and technology transfer. Article 10(c) pro-
vides for the transfer of EST to developing countries and
that all Parties shall:

[C]ooperate in the promotion of effective modalities for
the development, application and diffusion of, and take
all practicable steps to promote, facilitate and finance, as
appropriate, the transfer of, or access to, environmen-
tally sound technologies, know-how, practices and pro-
cesses pertinent to climate change, in particular to devel-
oping countries, including the formulation of policies
and programmes for the effective transfer of environ-
mentally sound technologies that are publicly owned or
in the public domain and the creation of an enabling en-
vironment for the private sector, to promote and en-
hance the transfer of, and access to, environmentally
sound technologies.133

Perhaps the most significant development under the
Kyoto Protocol has been the development of the Clean De-
velopment Mechanism (CDM). The CDM is essential to
achieving emissions targets because, as a market-based reg-
ulatory tool, it enables countries to achieve their targets in
the most cost-effective manner possible.134 The CDM can
also play a significant role in facilitating the transfer of EST.

4. Clean Development Mechanism

The CDM is designed to assist developing countries in
achieving sustainable development through investment and
the transfer of EST135 and also to assist developed countries
in achieving compliance with their GHG emission reduc-
tion commitments.136 It seeks to achieve this objective by
harnessing private capital and channeling it to developing
countries137 resulting in increased foreign investment in
EST in developing countries.138 It is expected that this ap-
proach will result in increased technology transfer.139

Under the CDM, emissions reductions from clean or re-
newable energy projects are given a market value in the
form of certified emissions reductions that can be sold by
energy producers.140 Through this mechanism, the CDM en-
courages investment in EST projects in developing
countries141 while reducing investment risks.142

While in theory, CDM project activities should benefit
developing countries via investment and technology trans-
fer,143 it is important to note that the CDM is not a mecha-
nism for technology transfer. It is a mechanism for channel-
ing foreign direct investment into developing countries. In-
deed, the Kyoto Protocol does not make any explicit links
between the CDM and technology transfer, but it does ac-
knowledge that technology transfer is increasingly being in-
tegrated into policy debates about investment, and the prob-
lems of managing investment for better development are
similar to those for increasing technology transfer.144 Tech-
nology transfer may well be a side effect of that investment,
but it is necessary to look at whether it will actually occur by
analyzing whether the CDM will promote the development
and diffusion of technology.

Model results of the CDM suggest annual revenue of
about $10 billion per year, assuming U.S. participation.145

This represents only about 10% of current foreign direct in-
vestment in developing countries, but it is likely that a sig-
nificant share of the investment would be in the energy sec-
tor, and would influence the technology choices made.146

Unfortunately, while total investments may be large, the
CDM value of most projects would be relatively small, and
so the CDM by itself may not promote market penetration of
expensive options without price supports.147

Accordingly, for the CDM to reach its full potential in
terms of technology transfer, a number of issues need to be
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addressed. First, significant uncertainties regarding the on-
going value of credits have undermined the market’s devel-
opment. To address this concern, long-term policy signals
are needed, or many projects will not attract financial capi-
tal.148 Secondly, steps need to be taken at the domestic level
in developing countries to attract foreign investment, in-
cluding setting emissions abatement targets and defining a
strategy to meet policy objectives; connecting energy pol-
icy, strategy, and targets with climate policy; solving prob-
lems of lack of coherence and coordination and making the
necessary adjustments to regulations to create adequate in-
vestment conditions; and overcoming incomplete and inef-
ficient information resources.149 Similarly, developed coun-
tries will have to develop policies supportive of private in-
vestment in EST.150 Despite these issues, however, in June
2006 it was reported that the CDM is estimated to generate
more than one billion metric tons of emission reductions by
the end of 2012.151

5. Adaptation Technology

Historically, the debate in relation to climate change has fo-
cused on the development of clean energy supply alterna-
tives, perhaps at the expense of adaptation technology.152 In-
deed, comparatively little consideration has been given in a
systematic way to what is required for adaptation to climate
change.153 Nonetheless, technology transfer for adaptation
to climate change is important to reducing vulnerability to
climate change.154 Governments have a special role to play
in the development and transfer of adaptation technology
that assists vulnerable areas in adapting to the adverse effect
of climate change, because such measures are undertaken
for the public good, not in response to market forces, and so
the task is better suited to government.155

In 1997, in one of the early projects to address adaptation
technology, the United States funded an initiative to assess
how farmers in Burkina Faso could use climate forecasts to
enhance agricultural sustainability and food security.156 The
project involved a study of local forecasting knowledge,
adaptive strategies to climate variability, farmers’ informa-
tion networks, and the experimental dissemination of sea-
sonal rainfall forecasts based on surface temperature in se-
lected communities, monitoring of farmers’ responses, and
the circulation of information throughout the community.157

However, a number of problems were experienced in the
implementation of the project. Institutional barriers, such
as village politics, ethnic identity, and gender roles con-
tributed to exclusion of certain groups.158 Social norms for

appropriate social interaction hindered outreach.159 There
were obstacles in village dissemination as some participants
downplayed the probability aspect of the forecast.160 This
project provided a number of lessons for future adaptation
projects and also lessons for implementing the transfer of
EST generally.

IV. Barriers to the Transfer of EST

As there are no performance indicators to assess the extent
of the transfer of EST to developing countries under MEAs,
it is difficult to evaluate the success of the initiatives that
have been undertaken.161 However, it is clear that develop-
ing countries are not entirely satisfied with the assistance
being provided.162 For many developing countries, the an-
ticipated improvements in levels of development and
sustainability have not eventuated.163

One of the most significant impediments to the transfer of
EST is the inability for developing countries to properly as-
similate technology.164 Exacerbating this problem is the fact
that in many developing countries, international environ-
mental issues, such as climate change, are barely on the na-
tional political agenda165 as there is often a more pressing
need to address immediate local environmental concerns166

such as safe drinking water, providing arable land, indoor air
quality, and accommodating growing populations.167 Direct
and indirect costs associated with developing national stan-
dards, including the expense of enacting and enforcing do-
mestic laws, also contribute to the problem.168 Some devel-
oping countries fear that increased environmental regula-
tion will result in deceleration in industrial development.169

It is widely accepted that there are a number of barriers
that have prevented the transfer of EST in the private sector.
Some of these, as identified by Professor Bosselmann, are:
legal and political conditions in developing countries in-
creasing risks for foreign investment; social conditions in
developing countries including cultural differences, lack of
awareness of EST, and lack of confidence in new EST; mar-
ket conditions in developing countries, including the failure
of government agencies to promote the use of EST; low
technical capabilities and lack of adequate infrastructure;
and insufficient investment in research and development,
particularly technology adaptation, in developed coun-
tries.170 These barriers prevent individual companies from
investing and undertaking projects in developing countries
that include the transfer of EST.171
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V. Lessons Learned to Assist in Overcoming Barriers

There is a need for more extensive governmental interven-
tion at the national and international level.172 Governments
can play key roles in facilitating the transfer of EST in the
private sector by adopting policy measures such as the es-
tablishment of institutional infrastructure, the promotion
of research and development activities, the maintenance
of adequate industrial standards, and the creation of flexi-
ble market mechanisms.173 International organizations
also have an important role to play in promoting access to
EST and facilitating international research and develop-
ment collaboration.174

A. Domestic Actions

1. Taxation Relief and Research and Development
Promotion in Developed Countries

Under MEAs, the onus is on developed countries to provide
financial and technical assistance to developing countries.
The success of those regimes requires developed countries
to implement measures domestically to encourage and facil-
itate the private sector transfer of EST. For example, govern-
ments can provide incentives for private enterprise to invest
in developing countries through the CDM.

While taxes are widely used as incentives and disincen-
tives in domestic environmental policies, including for EST
development, they could also be an instrument to promote
the international transfer of EST to developing countries.175

One suggestion is to grant tax relief, reduction, or rebate on
the income or sales tax of domestic companies in developed
countries for revenues from the export of EST to develop-
ing countries.176

Providing taxation relief for companies actively engaged
in the transfer of EST to developing countries is an obvious
incentive. Less obvious is the fact that inadequate govern-
ment support for research and development is a significant
impediment to the transfer of EST. Recognizing this prob-
lem, the European Union has provided public support for
moving research and development from knowledge genera-
tors to potential users because small- and medium-sized en-
terprises often require financial assistance to turn research
results into marketable products.177 There are a number of
other steps that can be taken by developed countries to im-
prove research and development. They include supporting
sustainable development culture in business, developing na-
tional environmental policy frameworks for the stimulation
of EST, promoting innovations in EST, developing joint re-
search and development activities, encouraging the sharing
of the results of collaborative research and development ac-
tivities, encouraging pilot and demonstration projects, de-
veloping innovative mechanisms for the transfer of EST,
and encouraging technology needs assessments.178

2. Export Policies and Export Credit Agencies

Export policies in both developed and developing countries
are significant impediments to the transfer of EST.

Developed countries should not only lift existing export re-
strictions on EST, but they should also actively encourage such
exports.179 Similarly, developing countries could make efforts
to lower tariffs on the import of EST180 and undertake reform of
markets and policies which impede investment in EST.181

Nearly all governments in developed countries have an
export credit agency that provides insurance and guarantees
against certain risks in order to promote exports.182 About
80% of export credits from the G7 countries go to just 10 de-
veloping countries.183 Export credit agencies often finance
large infrastructure projects, and their involvement in a pro-
ject can attract large amounts of private capital.184 Export
credit agencies could be encouraged to promote EST trans-
fer specifically, along with the general export promotion
that they do now.185

As most energy-related export credit agency activities in
developing countries still promote carbon-intensive pro-
jects, several international campaigns are underway to in-
troduce common environmental criteria for these pro-
jects.186 For example, an electricity company in China re-
cently built three clean coal-fired power plants with assis-
tance from the Export Credit Agencies in the United King-
dom and the United States.187

3. Market Reform in Developing Countries

Technology transfer happens primarily through private sec-
tor investment, but investment in developing countries is
impeded by lack of transparency in business transactions
and uncertainty in recovering loans and equity invest-
ments.188 While many potentially profitable projects can be
identified, prospects for return on investment are made un-
certain by unclear policies regarding ownership, pricing,
and contract enforceability.189 Often the perceived risk is
so high that would-be investors are unwilling to finance
even a feasibility study, which industries and governments
in developing countries frequently cannot undertake on
their own.190

For example, an inhospitable investment climate in India
has made it difficult to attract foreign investment and the
transfer of EST.191 In India, and in many other developing
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countries, government action needs to be taken to address
issues such as a lack of infrastructure, corruption, and regu-
latory burdens which are significant obstacles to foreign
investment.192 In addition to the establishment of a
proper framework, targeted fiscal incentives can stimu-
late the adoption of EST by local enterprises in develop-
ing countries.193

Also, developing countries often lack effective govern-
mental institutions. Even when such institutions have been
developed, and succeed in setting national standards, such
as the case of China and Korea, they may not exercise effec-
tive control.194 Public control of energy resources and public
subsidies for certain types of energy use often stand in the
way of carbon mitigation.195 In many countries, public con-
trol of resources has prevented the emergence of private ac-
tors more likely to promote energy efficiency.196 State-
owned institutions play major roles in supplying energy in
China, Mexico, and South Africa, for example.197 Espe-
cially when extraordinary events occur, such as the Asian
downturn after 1998 or the drought in Brazil in 2001 that
curtailed that country’s hydroelectric supplies, foreign in-
vestors found agreements were abrogated by state-owned
utilities or public regulators.198

Financial considerations are perhaps the most pervasive
obstacles facing projects with climate change benefits, par-
ticularly in Latin America.199 The origin of the problem lies
in the project specifics as well as in the nature and availabil-
ity of financing sources.200 Climate change projects tend to
have characteristics that make it difficult to secure financ-
ing, such as high development costs, high transaction costs,
and a large number of “soft” components including feasibil-
ity studies, energy audits, the use of foreign and local con-
sultants, and conducting training programs.201 In several fi-
nancial markets, such as Mexico for example, liquidity re-
strictions have compounded the reluctance of banks to con-
sider lending for certain projects.202 Similarly, payback peri-
ods tend to be relatively short, which is problematic in the
case of renewable energy and land use projects.203

By contrast, Honduras has created an investment climate
that discourages investments in fossil fuels by introducing
an incentive to invest in renewable energy.204 Such poli-
cies should be supported by policies in developed coun-
tries that encourage private enterprise to make use of the
CDM, which will in turn encourage private investment in
EST transfer.205

4. Legal Reform in Developing Countries

Similarly, law reform is required in developing countries to
stimulate foreign investment and the transfer of EST. For
example, a major barrier to the transfer of EST is the fear
that intellectual property rights will not be protected in de-
veloping countries. Intellectual property rights are an im-
portant barrier to market-led EST transfer206 because the ev-
idence suggests that improvements of the protection of in-
tellectual property rights will result in real increases in the
transfer of EST.207

Proprietary licensing schemes prevent developing coun-
tries from using renewable energy technology—which is vi-
tal in order for them to meet their accelerating energy de-
mands in a sustainable manner—largely because such
schemes only enable use of that technology in regions where
capital is most aggregated and profit margins are abun-
dant.208 Intellectual property rights stimulate research, de-
velopment, diffusion, and transfer of new technologies by
multinational companies in the developed world.209 There is
no doubt that the enhanced protection of intellectual prop-
erty rights in developing countries is an important tool to in-
crease the influx of new technologies.210

B. Private Enterprise Actions

As the importance of multinational business to develop-
ment finance and technology transfer has increased, so
have the transaction costs and business risks of investing in
developing countries.211 In the energy sector, for example,
the negotiating and financial carrying costs of licensing
and contracting have been high, with median elapsed times
of four to six years between initiating a project and begin-
ning construction.212

Companies engaging in technology transfer can take a
number of steps to minimize the investment and political
risk that they face. Many companies have found that form-
ing partnerships with local communities is a useful tool. For
example, between 1996 and 1998, a U.S. investor sought to
establish a methane-recovery and electricity-generating
plant in the Philippines.213 The project failed, in part be-
cause local landowners increased the rent payable on the
power plant’s land.214 Also, the company discovered that
the stream of recyclable waste was much smaller than an-
ticipated because waste pickers and transporters were re-
moving the most valuable elements.215 In other projects in
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the Philippines, local waste pickers have been hired to
segregate waste because it allows investment projects to
be accepted by local people rather than seen as a threat to
their livelihood.216

Between 2000 and 2001, Enron sought to develop an en-
ergy plant using rice husks in the Philippines.217 The large
quantity of rice husks produced offered an important oppor-
tunity for using efficient incineration method to convert
these to energy.218 However, the project failed when the rice
millers discovered that Enron had no other suppliers of rice
husks and so were able to increase the price, thus eroding
Enron’s profitability.219 In Thailand, however, an investor,
faced with a similar situation, made contracts with 20 to 30
rice millers per power plant and sought to use just 10% to
15% of their total husk production, rather than 100% as was
the case in the Philippines.220 The plants experienced lower
transactions costs and did not rely on each miller’s total rice
husk production.221 Furthermore, millers were contracted to
produce a guaranteed quantity of husks and they were fined
if they failed to deliver and rewarded with a yearly bonus if
they achieved their target.222

The lessons learned by companies engaging in the trans-
fer of EST in developing countries include maximizing as-
surance mechanisms, namely, ensuring that devices such as
contracts are in place to keep the partners together, minimiz-
ing transaction costs by understanding what aspects of the
partnership are the most important for the parties, and being
aware of local political issues.223

C. International Actions

1. Building Capacity

The ability of developing countries to assimilate technology
can be enhanced by capacity-building. Significant capac-
ity-building activities in developing countries have already
been carried out. For example, under the Montreal Protocol,
the Multilateral Fund has provided institution-strengthen-
ing grants to several developing countries to establish gov-
ernment ozone protection units.224

Similarly, between 1990 and 1994, six energy-efficient
centers were created in Bulgaria, China, the Czech Repub-
lic, Poland, Russia, and Ukraine to promote energy-efficient
products, techniques, and services. The establishment of
such institutions have had pronounced roles in shaping en-
ergy-efficient policy in their countries and in raising public
awareness.225 The centers have enhanced the host nations’
ability to improve energy efficiency by disseminating infor-
mation to potential project developers and the public, assist-
ing in initiating projects, conducting market analyses, and

identifying options for projects and partners.226 They link
companies in their region with those in developed countries
and help clients negotiate contracts.227 They help companies
analyze existing and potential markets and advise on how
barriers can be overcome.228 The centers are staffed by
economists, engineers, and energy specialists.229 They have
promoted energy-efficient technologies and practices
through policy reform efforts, private sector assistance,
demonstration projects, training programs, and public edu-
cation.230 Investors require information and expertise when
considering business opportunities.231 The centers have met
this need by providing market analyses and overviews of
business opportunities.232

Although startup funding has run out, the centers have be-
come financially self-sufficient by working for multilateral
lending institutions, energy and environmental agencies,
and national and local governments.233 The centers have im-
plemented a range of locally driven projects aimed at sup-
porting business endeavors that led to energy savings.234

They have worked with more than 250 companies to pro-
mote business opportunities that produce energy-efficient
equipment, such as basic controls, thermostats, energy-effi-
cient windows, steam traps, lighting, and a broad range of
other technologies.235 They have assisted in establishing the
first energy service company in the Czech Republic, devel-
oped efficiency projects with Ukrainian companies, estab-
lished a Chinese-U.S. joint venture to produce high-effi-
ciency steam traps in China, and located a Russian partner
for a U.S. firm that distributes equipment for mitigating sul-
fur dioxide emissions from factories.236

In other capacity-building activities, a project sponsored
by the UNDP and the Global Environment Facility in Mo-
rocco is strengthening the country’s technical capabilities in
the field of solar water heaters.237 Government agencies and
private firms are being trained to promote, evaluate and in-
stall hot-water systems.238 To promote their adoption, the
value-added tax and duties on imported equipment for these
systems have been reduced.239 A UNDP project in the Ivory
Coast and Senegal is training architects and builders to de-
sign and build more efficient buildings using foreign know-
how and technologies.240 An energy efficiency code for air
conditioned buildings is in the works.241 In the projects
demonstration component, representative buildings un-
dergo energy audits and are retrofitted, with an emphasis on
air conditioning and lighting.242 The project also facilitates
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the implementation of building codes. Affected parties are
consulted and construction firms are trained to understand
and apply the code.243

In-country capacity-building is an effective driver for
policy reform in developing countries.244 However, capac-
ity-building efforts to support energy efficiency must be
multifaceted if they are to succeed.245 The focus has been on
supply-side aspects and on activities involving govern-
ments and international organizations,246 and, despite the
extensive efforts already made, attention should now be
paid to the business needs of companies that distribute EST
and the demand-led aspects of the transfer of EST.247

2. Public-Private Cooperation

Cultural obstacles and a lack of awareness of EST are signif-
icant barriers to the international transfer of EST. One way
of addressing this issue is the establishment of mechanisms
to facilitate public-private cooperation. This is an important
issue for the implementation of the CDM. It could involve
partnerships between transnational corporations and gov-
ernments in developing countries or between governments
in developed countries and companies in developing coun-
tries. A good example is the Technology Partnership Initia-
tive in the United Kingdom. The Initiative was established
to promote technology cooperation in EST with firms in
developing countries by expanding existing channels of
communication and making information on EST more
readily available.248

3. Information Availability

There is no sense in having transparency of information if
there is no documentation or source of information to begin
with.249 In Nigeria, for example, comprehensive statistical
data on the state of the environment is not available.250 Simi-
larly, a failed attempt to introduce vertical-shaft brick kilns
in Bangladesh demonstrated the critical role of advice and
training.251 In one case, an entrepreneur attempted to build
one of these kilns without adequate technical or financial as-
sistance, but made basic mistakes in the kiln’s construction
resulting in its failure.252 The technology was later success-
fully introduced in India, where an NGO set up a pilot pro-
ject for the kilns in a controlled environment.253

There is no longer a lack of information on EST or of sys-
tems and sources that provide such information.254 Prob-

lems that exist today in information access and dissemina-
tion are related to the ability of EST suppliers and users to
know about and gain access to these sources and the level of
compatibility among these information systems.255

Given the complex nature of new technologies and of in-
ternational regimes for the transfer of EST, accurate, timely,
and authoritative information is critical to project suc-
cess.256 It is critical to establish whether particular technolo-
gies are appropriate for certain environmental conditions.257

For these reasons, the UNFCCC Secretariat has established
a technology information clearinghouse known as
TT:CLEAR. It is a web-based system that enables govern-
ment, business, intergovernmental organizations, and other
users to find information on technology transfer projects,
EST and know-how, organizations and experts, methods,
models, and tools to assess mitigation and adaptation op-
tions and strategies.258

VI. Conclusion

The international transfer of EST is hampered by economic,
social, and legal barriers, including lack of definition,
nonbinding character and vagueness of obligations, and in-
effective compliance mechanisms.259 Equally constraining
is the lack of adequate institutional and professional capaci-
ties to choose and use them in developing countries.260 Re-
moving these barriers requires great political and regulatory
efforts both domestically and internationally, but it is critical
for realizing the role of the transfer of EST in environmental
sustainability and poverty alleviation.261 Internally, devel-
oping countries should focus on accumulating the ability to
generate and manage technical change, undertaking neces-
sary market and legal reform, and establishing the infra-
structure required to encourage foreign investment.262 Na-
tional policies in developed countries should focus on the
creation of incentives for the private sector to engage in the
transfer of EST, including taxation relief and programs to
fund research and development.263 Multilateral initiatives
should focus on creating an environment that is conducive
to the transfer of EST, as the private sector relies on govern-
ments in both developed and developing countries to imple-
ment policies that stimulate demand for, as well as the sup-
ply of, EST.264 The future of international cooperation ar-
rangements depends to a large extent on what countries do to
promote local technological initiatives,265 such as imple-
menting policies to sustain incentives for human capital for-
mation and to reduce the cost of technology adoption.266 The
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emphasis should be on technology cooperation in which ex-
ternally developed technologies are adapted to local condi-
tions and needs and are integrated with traditional technolo-
gies and experience.267

Ultimately, however, meeting climate change objectives
alone is not a strong enough driver to ensure the transfer of
EST from developed countries to developing countries, as

both groups are motivated more by objectives of economic
development and international competitiveness.268 Accord-
ingly, successful regimes for the transfer of EST will not be
driven solely by their environmental benefits, but also by
their ability to meet other economic needs.269
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