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GLOBAL VOICES 
Global Voices is a non-profit organisation seeking to promote an understanding of and participation 

in international diplomacy by young Australians. 

We do this through regular events and research & development opportunities in Australia, and the 

coordination of youth delegations to important diplomatic forums abroad. 

Our mission is to provide opportunities to young Australians to research, discuss and contribute to 

foreign policy both at home and abroad. 

Our vision is for young Australians to be heard and engaged on the world stage. 

THE UNFCCC 
The United Nations Framework Convention on Climate Change (or UNFCCC) is a global mechanism 

that aims to provide an intergovernmental platform to mitigate the effects of climate change 

globally. Membership is almost universal across the world with 194 countries listed as members of 

the UNFCCC. 

The ultimate objective of the UNFCCC is to stabilise the level of greenhouse gas emissions in the 

Earth’s atmosphere as to stop any major disruptions to the world’s environments and ecosystems as 

a result of human induced interference with the climate system. It was established at the Rio Earth 

summit in 1992 in response to international concerns about climate change. Its establishment was a 

formal recognition that climate change was an issue that simply could not be resolved by individual 

nations; a coordinated response was required. 

Member-states attend an annual ‘Conference of Parties’ (or COP) to assess the level of progress in 

mitigating the effects of climate change and establishing legally binding obligations for countries to 

reduce their emissions.  

Michael Mazengarb – Australian National University 

Born and raised in Canberra, Michael Mazengarb has a keen hunger to see renewable energy play a 

pivotal role as a solution to the looming challenges of climate change. Michael is a student of the 

Australian National University where he studying towards the completion of a Bachelor of 

Engineering and Science. 

In addition to studies, Michael currently works part time for the Office of the Renewable Energy 

Regulator, an Australian Government authority charged with the implementation of the Renewable 

Energy Target. This has provided Michael with an ideal mix of both technical and public policy 

knowledge and experience surrounding the advancement of the development and implementation 

of renewable energy technologies. 

Of interest for Michael are the opportunities for renewable energy to play a role in the negotiations 

and outcomes of the coming COP17 meeting in Durban, particularly regarding the potential for 

active technology transfer to assist in driving sustainable development in developing countries. 
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Abstract 

 

In conjunction with international negotiations towards a post Kyoto Protocol agreement for global 

action on climate change, progress on addressing the needs for technology transfer have yielded the 

possibility of a dedicated technology transfer policy mechanism. A review of the historical 

technology transfer projects under the Kyoto Protocol via the Clean Development Mechanism in the 

Asia Pacific region has highlighted disparity in the participation rates of developing nations. A 

significant bias towards undertaking technology transfer projects in the developing nations with 

quickly emerging economies (China, India, Malaysia) has resulted in an effective exclusion of least 

developed nations in the region. With discussions on technology transfer mechanisms scheduled for 

the upcoming 17th Conference of the Parties in Durban, South Africa, it is argued that a systems 

approach to technology transfer is required to form the basis of a new mechanism. 

Technology Transfer and the Clean Development Mechanism 

The manner in which energy is sourced, distributed and consumed is of upmost international 

importance. Energy, quite literally, drives national economies, fuelling transport, the production of 

goods and sustains the quality of life in the nations that have ready access to it1. As the world looks 

ahead to building a future of sustainability and equality under the United Nations Framework 

Convention on Climate Change (UNFCCC), the promotion and provision of equitable access to 

environmentally sound technologies, throughout both the developed and developing world, 

becomes essential2. 

To ensure that developing nations can build their economies on a foundation of sustainability and 

equality, active technology transfer of energy related technologies is required to build the necessary 

capacity for sustainable development. Whilst it is not the primary goal of the program, a significant 

                                                           
1 R. Garnaut, et al.. China’s rapid emissions growth and global climate change policy. China's dilemma: economic growth, the environment 
and climate change. 2008;: p. 170-189. 
2 A Akube. Technology Transfer: A Third World Perspective. 2008; 28(1/2): p. 14-21. 
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number of projects involving technology transfer have been facilitated through the Clean 

Development Mechanism (CDM) under the Kyoto Protocol3. 

The Clean Development Mechanism allows Annex I countries (developed countries), to sponsor 

projects in developing countries and claim Certified Emissions Reductions certificates. Such 

certificates may be used towards national greenhouse gas mitigation obligations under the Kyoto 

Protocol4. In effect it achieves two outcomes, primarily to provide a flexibility mechanism for 

developing countries in how they may mitigate greenhouse gas emissions, as well as providing 

incentive for technology transfer of appropriate technologies. 

In the context of a new technology transfer mechanism to be developed as part of the coming 17th 

UNFCCC Conference of Parties in Durban, South Africa, a review of the effectiveness and rates of 

participation in the CDM in the Asia-Pacific region has been completed in this paper. It is hoped that 

the review may identify the strengths and weaknesses of the Clean Development Mechanism, and 

inform the development of new technology transfer policy in future negotiations surrounding the 

development of global climate change agreements. 

The importance of technology transfer 

Much of the global concern surrounding climate change, as a result of human-induced global 

warming, can be attributed to significant increases in the consumption of fossil fuels. Since the 

industrial revolution, many nations have undergone a significant level of economic and technological 

advancement. This advancement has been echoed with a corresponding hunger for energy5. Fossil 

fuels have been a cheap source of energy, readily available, and from an economic perspective, 

would represent the preferred energy choice for any nation attempting to develop its fledgling 

economy. 

                                                           
3 D. Bongardt, D. Schmid. Towards Technology Transfer in the Transport Sector. Transport Policy Advisory Services, German Federal 
Ministry for Economic Cooperation and Development; 2009. 
4 UNFCCC:CDM. CDM. [Online].; 2011, Retrieved 7 November 2011 from <http://cdm.unfccc.int/about/index.html> 
5 R. Garnaut. The Garnaut Climate Change Review Australia: Cambridge University Press; 2008 

http://cdm.unfccc.int/about/index.html
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With nations like India, China and Brazil quickly accelerating their economies, and as a result, their 

energy consumption, it is important that developed nations act quickly to share clean energy 

technologies and energy efficiency techniques. This would help ensure the developing world 

emerges on a trajectory of sustainable development, rather than the polluting path taken previously 

by the already developed world. 

Such technology transfer does not solely concern the provision of mitigation assistance, as ensuring 

emerging nations readily adopt clean energy technologies creates the potential for new industries to 

emerge and cushion the economic regression that will inevitably occur with growing scarcity of oil 

and coal6. Technology transfer allows developed nations the opportunity to place themselves in a 

strategic position to become the chief energy providers in an evolving global economy. 

Additionally, the development of reliable energy supplies to communities in developing countries 

can be considered as an effective pre-cursor to achieving many of the goals outlined in the UN 

Millennium Development Goals. Access to reliable electricity supplies can improve the health and 

wellbeing of communities previously reliant on fuels such as kerosene, or the use of wood 

combustion for lighting and heating, through reduced exposure to fumes and smoke within their 

homes7. The acquisition of these fuels can also represent on-going financial burdens8. 

Technology transfer provides an opportunity for least developed nations to improve the quality of 

life of their citizens, through access to basic technological innovations. Access to electronic lighting, 

communications equipment and the replacement of traditional lighting and cooking fuel sources, 

can all have significant, positive, health outcomes for citizens of developing countries9. 

                                                           
6 N. Thomas. Chapter 2: Energy. In B. Hazeltine, C. Bull. Field Guide to Appropriate Energy. California: Elsevier Science; 2003. 
7 B. Hazeltine, C. Bull Field Guide to Appropriate Technology London: Academic Press; 2003 
8 C. Monroy,  A. Hernandez. Developing Sustainable Electricity Supplies in Rural Areas of Developing Countries. The Electricity Journal. 
2005; 18(5): p. 68-73. 
9 P. Bhusal et. al. Replacing Fuel Based Lighting with Light Emitting Diodes in Developing Countries: Energy and Lighting in Rural Nepali 
Homes. Leukos. 2007; 3(4): p. 277-291. 
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Participation in the Clean Development Mechanism 

The national reporting requirements of the Clean Development Mechanism provides an opportunity 

to gauge the rates of participation, and the distribution of energy projects, between nations within 

the Asia Pacific region.   

Table 1 provides a breakdown, by project type, of energy related CDM projects that have occurred in 

a selection of Asia Pacific nations. The nations reviewed were selected on the basis of the availability 

of published documentation, their respective populations and to ensure a spectrum of nations at 

differing development progress were reviewed.  

Table 1 - Number of energy related CDM projects by country 10 
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Bangladesh    1 1         2 

Cambodia    4 1         5 

Indonesia    25 4   3     32 

Laos      1         1 

Malaysia   30 3   4     37 

Nepal   3       1   4 

Papua New Guinea   1           1 

Philippines   47 2         49 

Solomon Islands               0 

Sri Lanka   7           7 

Thailand   41 3         44 

Vietnam   76 1   1     78 

 

Only a minimal number of projects have included the installation of wind or solar energy projects. 

This bias towards hydroelectric and biomass based generation projects can largely be attributed to 

                                                           
10 NFCCC. UNFCCC. [Online].; 2011, Retrieved 23 October 2011 from <http://cdm.unfccc.int/Projects/projsearch.html> 

http://cdm.unfccc.int/Projects/projsearch.html
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the higher cost of installing alternatives, such wind turbines or solar photovoltaics. The cost of these 

technologies is readily being reduced through research in improved production techniques and wind 

and solar should play a larger part in renewable energy development globally in future years11. 

The recognised technology needs of a subset of Asia-Pacific nations were reviewed, with the specific 

issues recognised in reports produced by respective national governments, highlighted in Table 2 

below. The reported technology requirements were reviewed, through examination of three sources 

of national submissions under the UNFCCC, when available. These being: 

 The National Communications of non-annex I countries; 

 Technology Needs Assessment Reports of developing countries; and, 

 National Adaptation Programmes of Action of developing countries 

Not all of the nations reviewed in Table 1 have provided documentation under all three of the above 

UNFCCC submissions, and reporting is often limited to submission of just one or two of the three 

documents. Some nations within the Asia Pacific region, notably Timor Leste and Myanmar, have yet 

to have the opportunity to develop documentation for any of the submissions, and unfortunately, 

seem to have had minimal involvement in technology transfer processes under the UNFCCC. 

There has been a strong focus on requests for renewable energy and energy efficiency technologies 

submitted via UNFCCC documentation. This largely echoes the types of projects that have been 

delivered via the Clean Development Mechanism. Unfortunately, the trend does seem to suggest a 

strong focus on the generation of electricity and for high-level policy on efficiency measures. A 

society wide review of technology needs has not been completed by most nations in the region. 

                                                           
11 Economics Department and the Environment Directorate of the OECD. The Economics of Climate Change Mitigation - Policies and 
Options for Global Action beyond 2012. , Organisation for Economic Cooperation and Development; 2011. 
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Table 2 - National needs assessment and CDM participation relating to energy use12 
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Bangladesh        2 2 
Cambodia        5 5 
Indonesia       32 72 

Laos        1 1 
Malaysia       37 102 
Nepal        4 4 
Papua New Guinea         1 1 
Philippines        49 57 
Solomon Islands        0 0 
Sri Lanka         7 7 
Thailand        44 59 
Vietnam       78 79 

  Recognised need in UNFCCC documentation  

  Received at least 1 project under CDM  

 

This process highlighted some of the significant boundaries to achieving appropriate and effective 

technology transfer of clean energy technologies. Many of the reports submitted to the UNFCCC are 

now dated, with many Technology Needs Assessments greater than 10 years old. Additionally, the 

content contained within several reports does not necessarily address the intended details of the 

reports13, as some nations appear to have submitted general documentation relating to clean 

development as their submission to the Technology Needs Assessment, rather than a nation specific 

needs assessment. 

It is also clear, that due to a lack of resources and ability to complete these assessments using local 

expertise, some nations have engaged external organisations to prepare submissions on their behalf 

                                                           
12 Please refer to the bibliography for a full list of national submissions used for this review. 
13 United Nations Development Programme. Handbook for Conducting Technology Needs Assessments for Climate Change. United Nations 
Development Programme; 2010. 
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for the three national submissions. This has created situations where submissions, particularly 

regarding the Technology Needs Assessments, only address energy related mitigation needs in a 

very general sense, providing little nation specific insight, and often providing details on potential 

mitigation measures that are inappropriate or irrelevant to actual national circumstances. In one 

instance, emphasis had been placed on the adoption of particular energy efficient motors for use in 

factories, in a report concerning a nation with a severely underdeveloped electricity supply system14. 

Challenges to the Clean Development Mechanism 

The Asia-Pacific region faces significant challenges with regards to seeking active involvement in 

energy development through the Clean Development Mechanism by the Annex I nations within the 

region. The region contains just three such nations, and as Table 3 demonstrates, there has been a 

distinct lack of participation by Australia and New Zealand, with a significant number of energy 

projects having been instigated by Japan.  

Table 3 - Number of completed energy related CDM projects by Annex I country 
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Australia   3           3 

Japan   274 23 1 7 2 10 317 

New Zealand               0 

 

In addition to projects sponsored by Japan, a large number of projects within the Asia Pacific region 

have been instigated by European nations, in particular the United Kingdom, Switzerland, the 

                                                           
14 Cambodia. Cambodia's Initial National Communication under the UNFCCC. Ministry of Environment; 2002. 
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Netherlands, Sweden and Germany. An opportunity for technology to play a role in regional 

diplomacy and the provision of foreign aid and development assistance is being missed by the 

developed nations that reside in the region, particularly Australia and New Zealand, in their positions 

as regional powers.  

Whilst a small selection of Annex I countries have sponsored a large number of projects in the Asia 

Pacific region, there has been little diversity in the host nations in which these projects have 

occurred. The vast majority of the CDM projects hosted by the Asia Pacific Region have occurred in 

China (1,629 projects) and India (738 projects). Together, China and India have received two-thirds 

of all registered CDM projects. 

Even excluding China and India, energy related CDM projects have been dominated by the “richer” 

developing nations in the region, as highlighted in Figure 1 below. 
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Figure 1 - Breakdown of energy related CDM projects by nations reviewed 

This disparity between the nations receiving CDM projects may largely be attributed to the design of 

the mechanism overall. Its focus lies on emissions reductions and has meant the methodologies 

developed for the program, to determine the amount of such reductions as a result of CDM projects, 

ultimately favour nations with an existing level of established energy use. Nations like China, India, 

Malaysia and Indonesia have already established a level of productive and manufacturing capacity, 

such that CDM projects may simply be used to supplement their existing energy sources. 

For nations like the Solomon Islands, Papua New Guinea, Nepal, Laos and Cambodia, their lack of 

existing energy infrastructure has limited their capacity to successfully attract and receive CDM 

Malaysia, 102 

Vietnam, 79 

Indonesia, 72 

Thailand, 59 

Philippines, 57 

Sri Lanka, 7 

Cambodia, 5 Others, 4 Nepal, 4 

Number of CDM Projects by Nation 
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projects. Much of the electricity use that currently exists in these nations is limited to the 

commercial centres, with little to no electricity access in rural areas15. 

Concerning projects relating to energy use, such a bias towards the more economically developed of 

the developing nations can be related to the existing energy infrastructure that already exists in 

those countries. The vast majority of CDM projects that have been completed have been projects 

involving renewable energy, or energy efficiency measures. Whilst countries with existing electricity 

infrastructure, such as distribution networks, can accommodate these projects relatively easily, 

countries that lack such supporting infrastructure represent a challenge for any prospective annex I 

country looking to instigate a project in these countries.   

Many of the least developed nations have little in the way of an existing electricity sector, and as a 

result, the lack of existing network infrastructure makes a nation unattractive as a host country for 

energy projects under the CDM. This provides a partial explanation for why the least developed 

nations have been largely excluded from becoming host nations for energy projects under the CDM. 

For the least developed nations, the most appropriate technology transfer projects would involve 

the initial electrification of most non-metropolitan areas. This would require the introduction of 

electricity network infrastructure and appliances such as lighting and heating equipment for the first 

time. However, no financial incentive for developed nations to provide this infrastructure exists 

under the Clean Development Mechanism. 

Figure 2 highlights the vast gap that separates nations within developing world with regards to 

access to electricity. With regard to the fact that the majority of CDM projects have occurred in 

either China or India, and comparison of Figure 2 with Figure 1, evidence for the correlation that has 

evolved can be demonstrated; there is an underlying preference to undertake CDM projects in 

nations that already have a certain level of prior electricity development. 

                                                           
15 P. Ghimire. Kathmandu Alternative Power and Energy Group: Our Experience in Promotion of Low Cost Wind Energy Technology in 
Nepal. Wind Engineering. 2010; 34(3): p. 313-324. 
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Figure 2 – Per Capita Annual Electricity consumption of selected Asia Pacific Nations 16 

Whilst there is potential for improvements to electricity distribution infrastructure to be provided 

under the CDM, there is limited incentive to provide new physical network infrastructure. The 

current CDM emissions reduction methodologies cover energy efficiency in distribution equipment 

such as transformers and transmission lines, yet provide no incentive for the initial introduction of 

electricity network infrastructure in nations that are lacking such equipment. To compound the 

issue, no energy distribution projects have ever been completed under the CDM to date. 

This shortcoming of the CDM, of providing an incentive for energy generation projects, but not for 

the supporting distribution infrastructure, has meant that the CDM largely fails as an ad-hoc 

                                                           
16 The World Bank. World Development Indicators & Global Development Finance Statistics. Data. ; 2011 July 28. 
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technology transfer mechanism for the least developed countries. Combined with an inability to 

articulate their own technology needs, technology transfer in least developing countries has been 

largely non-existent under the UNFCCC. In fact, it may be argued that the current design of the CDM 

mechanism has contributed to a growing divide in economic growth within the developing world. 

The CDM has worked to enhance the development of the already emerging nations in the Asia 

Pacific region, whilst causing the least developed nations to become left behind. 

 

Looking Forward 

As part of current preparations and negotiations leading up to the 17th UNFCCC Conference of the 

Parties in late 2011, preparation is being completed on the development of new mechanisms to 

specifically drive technology transfer17. The Expert Group on Technology Transfer is heading this 

work, and will seek to develop a new program to instigate technology transfer under the UNFCCC. 

With the prospect of a post Kyoto Protocol agreement not being introduced until several years after 

the end of the current Kyoto commitment period (ending in 2012), there are real possibilities that no 

concrete technology transfer policy will exist after 2012 under the UNFCCC. A new policy needs to be 

designed and implemented urgently, decoupled from a post Kyoto agreement. 

Despite its intention to act as a flexibility mechanism under the Kyoto Protocol, acting as a source of 

Certified Emissions Reductions certificates, the CDM has potential to act as an ideal model 

mechanism to facilitate technology transfer. It is possible that the shortfalls identified here may be 

addressed through a realignment of the goals of the mechanism. Recognition of the need for the 

sharing of basic energy services, such as electricity network infrastructure, and cooperation in 

capacity building with a developing nation to utilise energy effectively and sustainably, carries 

                                                           
17 Third World Network. Technology Mechanism: Need for country-driven approach. In Bonn News Update; 2011. 
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greater importance than simply seeking opportunities to achieve greenhouse gas emissions 

reductions. 

Already slated for discussion in Durban, is the Technology Mechanism, specifically designed to 

address the need for appropriate technology transfer. The intention appears to be the creation of a 

mechanism with two constituent bodies, The Technology Executive Committee (TEC) and the 

Climate Technology Centre and Network (CTCN)18. 

The TEC is to be charged with the design and implementation of the Technology Mechanism. A 

committee of 20 experts has been selected to form the TEC, and will be responsible for providing 

advice on the ideal policy and opportunities to progress international technology transfer. 

To assist the TEC in its role will be the newly formed CTCN. This will act as an intermediary between 

public and private organisations in developed nations, and the representatives of developing nations 

who are seeking technology assistance. The decisions on pairing and allocation of technology 

projects and the distribution of funding would be completed on the basis of the identified 

technology needs of developing nations. 

It must be highlighted, as part of the development of a new technology mechanism; measures to 

assist developing nations in the identification and regular reporting of technology needs must be 

included. As evidenced by the existing submissions to the Technology Needs Assessments, such 

reporting in the past has been poor and measures need to be taken to prevent this from impacting 

on the success of a new mechanism. 

Whilst agreement on the establishment of these bodies has been well progressed in previous 

UNFCCC negotiations, the detailed design of these mechanisms, or the necessary financing 

arrangements, have not yet been agreed to19. Draft proposals will be taken to Durban, describing the 

                                                           
18 UNFCCC. Expert workshop on the Technology Mechanism. In 14th Session Ad Hoc Working Group on Long-term Cooperative Action; 
2011. 
19 UNFCCC. Loc. cit. 
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dynamics of the TEC and CTCN, as overseers of technology projects20. However, the guiding 

principles and mandate for how these projects should be assessed and prioritised are subject to 

current negotiations21. 

A new technology transfer mechanism should include an increase scope, relative to the CDM, so that 

nations with growing economies, energy requirements and greenhouse gas emissions can begin on a 

trajectory towards sustainability. For the sectors that participate in such a mechanism, a whole of 

system approach should be utilised. For example, the scope of projects and financing for the energy 

sector should be accessible for projects providing supporting infrastructure and complementary 

technologies, such as network infrastructure and electrification of businesses and communities.  

Developed nations participating in a new Technology Transfer Mechanism must approach the 

sharing of technologies, and development on infrastructure in developing nations as more than 

opportunity to generate emissions reduction certificates used to meet their own obligations under a 

global agreement like the Kyoto Protocol. Technology Transfer offers an opportunity to increase the 

stability of the global economy, provides a means to improving regional political stability and as a 

path to achieving the sustainable development goals of the developing world22. 

Most importantly, technology transfer has great potential to address the challenges of the global 

disparity in access to technology. The opportunity to develop an effective and wide-ranging 

technology transfer policy mechanism through the UNFCCC process should not be squandered. It 

may be the most effective piece of policy capable of achieving true, long-term, sustainable 

development in the decades ahead. 

  

                                                           
20 The Expert Group on Technology Transfer. Preparing for the Implementation of the Proposed Technology Mechanism. UNFCCC; 2010. 
21 G77 and China. Proposal by the G77 and China for A Technology Mechanism under the UNFCCC. Ad-Hoc working group Long-term 
Cooperative Action; 2011. 
22 M. Chatterji.,Technology Transfer in the Developing Countries Hong Kong: The MacMillan Press Ltd; 1990. 
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