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Abstract 

 
Technology transfer mechanisms under the United Nations Framework Convention on Climate 
Change have delivered modest flows of technology, with mixed contributions to mitigation and 
adaptation in developing countries.  This report assesses the efficiency of current mechanisms 
through examining whether they have maximised the rate of return from the contributions of 
developed countries, in terms of curbing the growth in greenhouse gas emissions, increasing 
resilience to climate change and promoting sustainable development. It finds that current projects 
are driven by the supply of technology from developed countries, and do not adequately consider 
the context specificities and individual requirements of receiving parties.  Further, the majority of 
projects focus on the transfer of physical technology, and do not give sufficient attention to the 
knowledge and experience required to make a sustainable and long-term contribution to the 
productive and innovative capacity of receiving parties.  This report argues that these factors limit 
the local and regional diffusion of technology, as well as the operational efficiency of projects and 
their contribution to sustainable development.  
 

Recommendations 

 
1. Technology transfer should be driven by the needs of developing countries, as identified by 

standardised, detailed and reliable assessments of existing capacity, context specificities and 
future requirements.  These assessments should be funded by the Green Climate Fund and 
reviewed bi-annually. 

 
2. The Climate Technology Centre and Network (CTCN) should host a public, online database 

that matches the requirements of developing countries with available technologies, skills 
and knowledge.  The database should contain the information collected in the 
aforementioned needs assessments, and allow companies and research institutions to 
register their relevant skills, knowledge and physical technologies. 

 
3. The CTCN should establish a work-stream for the creation of national and regional centres of 

technology innovation in developing countries.  Developed countries should be responsible 
for financing these regional hubs, and facilitating partnerships and programs that accelerate 
the exchange of personnel and skills. 
 

4. The transfer of knowledge, skills and experience should be a requirement of every project 
under the Technology Mechanism.  Proposals should specify their intended contribution to 
the productive and innovative capacity of receiving parties, for the purpose of establishing 
local, national and regional centres of technological expertise and innovation. 

Introduction 

 
The ultimate objective of the United Nations Framework Convention on Climate Change (UNFCCC) is 
to prevent dangerous anthropogenic climate change through stabilising atmospheric concentrations 
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of greenhouse gases.1  Under the Copenhagen Accord, this was equated to limiting the increase in 
global surface temperature to 2°C.2  Currently, there is a significant ‘ambition gap’ between the 
global response to climate change, and the reduction in greenhouse gas emissions that is necessary 
to achieve this objective.3   The purpose of the upcoming 20th Conference of the Parties to the 
UNFCCC (COP20) in Lima, Peru is to draft a universal,4 and ambitious legal instrument or agreed 
outcome that will be agreed upon at COP21 in Paris, and come into effect in 2020.5 
 
The transfer of technology from developed to developing countries for climate change mitigation 
and adaptation is critical to the success of a universal agreement on climate change.6 It is projected 
that the majority of future greenhouse gas emissions will originate from developing countries that 
lack the technological and financial capacity embark on a pathway of sustainable development, and 
continue to prioritise the cheapest available technologies.7  Article 4, paragraph 7 of the UNFCCC 
recognises that the ability of developing country parties to fulfill their commitments is dependent 
upon the financial and technological support of developed country parties, and that the overriding 
priorities of developing country parties are economic and social development as well as the 
eradication of poverty.8  Technology transfer can therefore provide an incentive for developing 
countries to accept limits on their future greenhouse gas emissions, through enabling them to 
‘leapfrog’ 20 to 40 years along the conventional development pathway, and greatly increase their 
resource efficiency.9   
 
Annex I countries have a moral obligation to contribute to technology transfer, having generated 
79% of greenhouse gas emissions between 1875 and 2000, and thereby used a disproportionate 
amount of the atmospheric carbon budget.10  It follows that developed countries largely responsible 

                                                        
1
 United Nations Framework Convention on Climate Change (‘UNFCCC’), opened for signature 4 June 1992, 

1771 UNTS 107 (entered into force 21 March 1994) art 2.  Current ratification status: 194 parties. 
2
 UNFCCC Conference of the Parties (‘COP’), ‘Decision 2/CP.15: Copenhagen Accord’, UN Doc  

FCCC/CP/2009/11/Add.1 (30 March 2010) para 1. 
3
 See, for example, UNFCCC COP, ‘Decision 1/CP.17’, UN Doc FCCC/CP/2011/9/Add.1 (15 March 2012) para. 6-

8; United Nations Environment Program (‘UNEP’), The Emissions Gap Report 2013, UNEP, Nairobi, 2013.  
Accessed online: < http://www.unep.org/emissionsgapreport2013/>. 
<http://www.unep.org/pdf/UNEPEmissionsGapReport2013.pdf. 
4
 United Nations Climate Change Secretariat, “Press Release: Negotiations Towards New Universal Climate 

Agreement in 2015 Get Underway” Bonn, 14 March 2014.  Accessed online: 
<http://unfccc.int/files/press/press_releases_advisories/application/pdf/20141403_adpclose.pdf>. 
5
 UNFCCC COP, ‘Decision 1/CP.17’, UN Doc FCCC/CP/2011/9/Add.1 (15 March 2012) paras. 2, 4, 6. 

6
 D Ockwell, A Mallet (eds) (2012) Low Carbon Technology Transfer: From Rhetoric to Reality, Routledge, Oxon, 

p. 1. 
7
 D Schüller (2012) ‘Technology transfer mechanisms and international cooperation to combat climate change’ 

Climate and Development vol. 4(2), 78-87, pp. 78-80. 
8
 UNFCCC opened for signature 4 June 1992, 1771 UNTS 107 (entered into force 21 March 1994) art 4, para. 7.  

Current ratification status: 194 parties. 
9
 D Schüller (2012) ‘Technology transfer mechanisms and international cooperation to combat climate change’ 

Climate and Development vol. 4(2), 78-87, p. 80. 
10

 H Winkler, T Jayaraman, J Pan, A Santhiago de Oliveira, Y Zhang, G Sant, J D Gonzales Miguez, T Letete, A 
Marquard, S Raubenheimer, ‘Equitable access to sustainable development: Contribution to the body of 
scientific knowledge’, Basic expert group, Beijing, Brasilia, Cape Town and Mumbai, 2011;  Development 
Research Centre of the State Council, People’s Republic of China, ‘Greenhouse gas emissions reduction: A 
theoretical framework and global solution’ R Garnaut, L Song, W Thye Woo (eds.), China’s new place in a world 
in crisis: Economic, geopolitical and environmental dimensions, The Australian National University E-Press and 
Brookings Institution Press, Canberra, 2009, pp. 389-408. 
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for the economic, environmental and social costs of anthropogenic climate change, and have a 
responsibility to help developing countries adapt to climate change.11   Furthermore, it is the 
interests of developed countries to curb the growth in emission in developing countries, as this 
contributes to the global ‘public good’ of a more stable climate.12  Technology transfer is therefore 
an equitable and pragmatic means of slowing the growth in emissions in developing countries, and 
essential to preventing dangerous anthropogenic climate change.13  
 
This article outlines the current mechanisms of technology transfer under the UNFCCC, and 
examines the extent of their contribution to sustainable development.  It discusses the dependence 
of the efficient operation of technologies and processes upon the specific context of host 
communities, and recommends that projects should therefore be driven by ‘demand’ rather than 
‘supply’.  Further, it highlights the importance of the transfer of knowledge and experience alongside 
physical technologies, for the purpose of increasing the productive and innovate capacity of 
developing countries.  In this way, it adopts the assumption of Zhang and Shi (2014) that the global 
response to climate change is an opportunity for growth, and that technology transfer is a 
mechanism for ‘opportunity-sharing’ rather than ‘burden-sharing’.14  

Existing mechanisms and definition 

 
Technology transfer is a core commitment of the text of the UNFCCC, which acknowledges the 
importance of transferring technologies that reduce greenhouse gas emissions,15 and helping 
developing countries adapt to climate change.16 Developed countries have a responsibility to finance 
the transfer of technology to developing countries, and build their capacity to respond to climate 
change,17 and should attend to the requirements of the least developed countries.18  The promotion, 
measurement and verification of technology transfer was initially the responsibility of the Subsidiary 
Body For Scientific and Technical Advice (SBSTA),19 and the necessary finance was obtained through 
the World Bank’s Global Environment Facility (GEF).20  The GEF, is not under the sole control of the 
Conference of the Parties, however it has financed multiple initiatives resulting in the transfer of 

                                                        
11

 Y Zhang, HL Shi (2014) ‘From burden-sharing to opportunity-sharing: unlocking the climate negotiations’ 
Climate Policy vol. 14(1), 63-81, p. 64. 
12

 Ibid, p. 79; International Energy Agency (‘IEA), ‘World energy outlook 2008 – executive summary’, IEA, Paris, 
2008; F Teng, C Wenying, H Jiankun, ‘Possible development of a technology clean development mechanism in 
a post-2012 regime’ Discussion Paper 2008-24, Harvard Kennedy School, Cambridge, MA, 2008. 
13

 D Ockwell, A Mallet (eds) (2012) Low Carbon Technology Transfer: From Rhetoric to Reality, Routledge, 
Oxon, p. 5. 
14

 Y Zhang, HL Shi (2014) ‘From burden-sharing to opportunity-sharing: unlocking the climate negotiations’ 
Climate Policy vol. 14(1), 63-81, p. 64. 
15

 United Nations Framework Convention on Climate Change (‘UNFCCC’), opened for signature 4 June 1992, 
1771 UNTS 107 (entered into force 21 March 1994) art 4(1)(c).  Current ratification status: 194 parties. 
16

 Ibid, art 4 para. 8. 
17

 Ibid, art 4 paras. 3, 5, 7. 
18

 Ibid, art 4 para. 9. 
19

 Ibid, art 9 para. 2c. 
20

 Ibid, art 11 para. 1. 
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technology, notably the Pilot Asia-Pacific Climate Technology Network and Finance Center,21 and the 
Poznan Strategic Program.22  
 
It wasn’t until the 16th Conference of the Parties in Cancun that a Technology Mechanism was 
established,23 with the purpose of accelerating and enhancing the development and transfer of 
‘environmentally sound technologies’ that support climate change mitigation and adaptation.24  The 
Technology Mechanism is comprised of the Climate Technology Centre and Network (CTCN) and the 
Technical Executive Committee (TEC),25 and is financed by the Green Climate Fund (GCF).26 The TEC 
is responsible for providing guidance on policy and strategy, and became operational in September 
2011.27  The CTCN is responsible for implementing the recommendations of the TEC, and became 
operational in early 2013.28 
 
Under the Kyoto Protocol, the Clean Development Mechanism (CDM) facilitates reductions in 
greenhouse gas emissions from projected business-as-usual scenarios in non-Annex I countries, and 
gives Annex 1 countries credit for their contributions that counts towards their own emission 
reduction commitments under the Protocol.29  While technology transfer is not a mandatory 
requirement of CDM projects,30 approximately 39% of projects claim to involve technology transfer, 
and these projects account for 64% of the annual reduction in emissions that the CDM achieves.31  
The CDM has delivered quantifiable reductions in emissions from business-as-usual development 
pathways, and has arguably been the most successful mechanism for technology transfer in the 
international climate change regime.32  The CDM exclusively focuses on climate change mitigation, 
and as a market mechanism, does not prioritise the equitable distribution of funds and technology.33  

                                                        
21

 AM Verbeken, ‘Low-Carbon Technology Transfer Under the Climate Change Convention: Evolution of 
Multilateral Technology support’ in D Ockwell, A Mallet (eds) (2012) Low Carbon Technology Transfer: From 
Rhetoric to Reality, Routledge, Oxon, p. 144. 
22

 Ibid. 
23

 UNFCCC COP, ‘Decision 1/CP.16: The Cancun Agreements’, UN Doc FCCC/CP/2010/7/Add.1 (15 March 2011) 
para. 117. 
24

 UNFCCC Subsidiary Body for Scientific and Technological Advice (‘SBSTA’) and Subsidiary Body for 
Implementation (‘SBI’), ‘Joint annual report of the Technology Executive Committee and the Climate 
Technology Centre and Network for 2013’, UN Doc FCCC/SB/2013/1 (26 September 2013) para. 6. 
25

 UNFCCC COP, ‘Decision 1/CP.16: The Cancun Agreements’, UN Doc FCCC/CP/2010/7/Add.1 (15 March 2011) 
para. 117. 
26

 Ibid, para. 102. 
27

 Ibid, para. 8. 
28

 Ibid, para. 8. 
29

 Kyoto Protocol to the United Nations Framework Convention on Climate Change (‘Kyoto Protocol’), opened 
for signature 11 December 1997, (1998) 37 ILM 22 (entered into force 16 February 2005) art 12 para. 2.  
Current ratification status: 192 parties. 
30

 D Schüller (2012) ‘Technology transfer mechanisms and international cooperation to combat climate 
change’ Climate and Development vol. 4(2), 78-87, p. 80. 
31

 S Seres, (2007) ‘Analysis of Technology Transfer in CDM Projects’, report prepared the UNFCCC Registration 
& Issuance Unit CDM/SDM. Accessed online: 
<http://cdm.unfccc.int/Reference/Reports/TTreport/TTrep07.pdf>. 
32

 UNFCCC, The Contribution of the Clean Development Mechanism under the Kyoto Protocol to Technology 
Transfer (2010); A Zahar, J Peel, L Godden (2013) Australian Climate Law in Global Context, Cambridge 
University Press, New York, p. 258. 
33

 A Zahar, J Peel, L Godden (2013) Australian Climate Law in Global Context, Cambridge University Press, New 
York, pp. 258-259. 

http://cdm.unfccc.int/Reference/Reports/TTreport/TTrep07.pdf
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The future of the CDM is uncertain, as it is dependent on the commitment periods of the Kyoto 
Protocol, which expire in 2020.34  
 
While there is no universally accepted definition of technology transfer, the Special Report of the 
Intergovernmental Panel on Climate Change (IPCC) Working Group III on Methodological and 
Technological Issues in Technology Transfer defines it as:35 
 

“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 institutions, 
non-governmental organisations (NGOs) and research/education institutions.” 

 
This definition introduces three key elements of technology transfer.  Firstly, while existing 
mechanisms focus on the transfer of low carbon technology for climate change mitigation, it also 
includes technologies that help countries adapt to climate change.  Secondly, the IPCC’s definition 
identifies the need for cooperation between many different stakeholders, which this paper views as 
a critical enabling factors of successful technology transfer.  Traditionally, this relationship has been 
directed by developed countries and places too great an emphasis on ‘supply’ rather than ‘demand’ 
– this will be discussed in depth in Part II.  Finally, technology transfer involves the transfer of 
technical knowledge, software and information, as well as equipment and hardware.36  To date, 
technology transfer projects have generally prioritised the transfer of physical equipment, and are 
limited to the knowledge required to operate and maintain the equipment.37  Few projects are 
designed with the intention of developing the capacity of the host country to manufacture or further 
develop the equipment, which remains restricted to a handful of countries.38  The importance of the 
transfer of knowledge that contributes to the productive and innovative capacity of a country will be 
discussed in depth in Part III.39   

A ‘needs’ based approach to technology transfer 

 
Theories of technology transfer have traditionally focused on the supply of technology and potential 
for investment, and do not give sufficient attention to the requirements of receiving parties or the 
equitable distribution of projects.40  The Kyoto Protocol’s Clean Development Mechanism is a market 

                                                        
34

 Kyoto Protocol, art 12 para. 2. 
35

 B Metz, OR Davidson JW Martens (eds) (2000) Methodological and Technological Issues in Technology 
Transfer: Special Report of the IPCC Working Group III, Cambridge University Press, New York, p. 3. 
36

 M Hubler, M Finus (2013) ‘Is the risk of North-South technology transfer failure an obstacle to a cooperative 
climate change agreement?’International Environmental Agreements vol. 13, 461-479, pp. 462. 
37

 E Haites, G Kirkman, K Murphy, S Seres, ‘Technology Transfer and the Clean Development Mechanism 
(CDM)’ in D Ockwell, A Mallet (eds) (2012) Low Carbon Technology Transfer: From Rhetoric to Reality, 
Routledge, Oxon, p.p 165-166. 
38

 Ibid. 
39

 M Bell, ‘International Technology Transfer, Innovation Capabilities and Sustainable Direction of 
Development’ in D Ockwell, A Mallet (eds) (2012) Low Carbon Technology Transfer: From Rhetoric to Reality, 
Routledge, Oxon, pp. 21. 
40

 D Ockwell, A Mallet (eds) (2012) Low Carbon Technology Transfer: From Rhetoric to Reality, Routledge, 
Oxon, p. 10. 
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mechanism that is driven by the developers of projects, who are often private contractors.41  
Projects that have the lowest cost or the potential to generate the most emissions credits attract the 
bulk of investment, which has resulted in a preference for mature, large-scale and low-risk 
projects.42  By 2011, 95% of projects have occurred in Asia and Latin America,43 with China and India 
attracting the majority of projects due to their high capacity to absorb technology and perceived 
status as a ‘safe’ location for investment.44 
 
Mechanisms driven by supply and investment are less well suited to fulfilling the requirements of 
the smallest and Least Developed Countries (LDCs), which have lower absorption capacities and 
diverse ranges of social, political, environmental and economic characteristics that must be 
considered.45 For example, rural communities in LDCs are likely to have the greatest need for low-
carbon or technologies that are related to subsistence, energy efficient LED technologies, or crops 
with increased resistance to droughts or floods, rather than technology that strengthens coastal 
zones against flooding, or low carbon transport options.46  Under the CDM, these technologies 
generally do not generate the volume of emissions credits necessary to attract large-scale 
investment, resulting in an inequitable distribution of projects and investment. 
 
Technology must be suited to the environmental, economic, political and social context of its host 
country in order to make a substantial and long-term contribution to sustainable development.  
Equipment and processes are embedded in their socio-economic context, and can rarely be cloned 
and effectively established in a different context.47  According to a socio-technical transitions theory 
of technology, technologies and processes that succeeded in developed countries were suited to 
certain spatial patterns and social practices,48 and may not operate with equal efficiency in 
developing countries that have different spatial patterns and social practices.49 
 
According to Schüller (2012), one of the greatest barriers to effective technology transfer is that the 
majority of technologies are developed for conditions in developed countries with modern industrial 

                                                        
41

 A Zahar, J Peel, L Godden (2013) Australian Climate Law in Global Context, Cambridge University Press, New 
York, pp. 258-259. 
42

 R Byrne, A Smith, J Watson, D Ockwell, ‘Energy Pathways in Low Carbon Development’ in D Ockwell, A 
Mallet (eds) (2012) Low Carbon Technology Transfer: From Rhetoric to Reality, Routledge, Oxon, p. 132. 
43

 S Bakker, C Haug, H Van Asselt, J Gupta, R Saidi (2011) ‘The future of the CDM: same same, but 
differentiated?’ Climate Policy vol. 11(1), pp. 752–767. 
44

 R Byrne, A Smith, J Watson, D Ockwell, ‘Energy Pathways in Low Carbon Development’ in D Ockwell, A 
Mallet (eds) (2012) Low Carbon Technology Transfer: From Rhetoric to Reality, Routledge, Oxon, p. 132; A 
Zahar, J Peel, L Godden (2013) Australian Climate Law in Global Context, Cambridge University Press, New 
York, pp. 224-225. 
45

 D Ockwell, A Mallet (eds) (2012) Low Carbon Technology Transfer: From Rhetoric to Reality, Routledge, 
Oxon, p. 11. 
46

 Ibid. 
47

 D Ockwell, A Mallet (eds) (2012) Low Carbon Technology Transfer: From Rhetoric to Reality, Routledge, 
Oxon, pp. 10-11. 
48

 A Rip, R Kemp (1998) ‘Technological Change’ in S Rayner and E Malone (eds) Human Choices and Climate 
Change, vol 2: Resources and Technology, Battelle, Columbus, OH; E Geels (2002) ‘Technological transitions as 
evolutionary reconfiguration processes: A multi-level perspective and a case-study,’ Research Policy, vol 31, 
pp. 1257-1274; A Smith, J VoB, J Grin (2010) ‘Innovation studies and sustainability transitions: the allure of the 
multi-level perspective and its challenges’, Research Policy, vol 39, pp. 435-448. 
49

 D Ockwell, A Mallet (eds) (2012) Low Carbon Technology Transfer: From Rhetoric to Reality, Routledge, 
Oxon, p. 10. 
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economies, and can be unsuited to operating developing countries.50  This is exacerbated by the fact 
that most developing countries lack the capacity to adapt equipment and processes to their regional 
context.51  For example, the GEF funded an irrigation project in Jordan that proposed to use 30 
percent less water than traditional methods.52  The proposal failed to consider the geographical 
context of Jordan, and did not operate effectively in the harsh climate of Jordan,53 which highlights 
the importance of understanding the operating environment of the host country prior to selecting a 
technology for transferal.54 
 
Equally, the positive outcomes of a project designed in accordance with the needs and capacity of 
the host country are evident in the GEF Special Climate Change Fund’s Coping with Drought and 
Climate Change project in Ethiopia.  The project introduced new conservation techniques and 
sustainable land management practices,55 and technology was selected in consultation with local 
leaders and farmers, and with reference to data collected by local farmers on current methods.56  
This research indicated that the adoption of conservation techniques would require a significant 
change in the behaviours of the farmers, and accordingly the project was designed to include a 
lengthy demonstration phase, which allowed the farmers time to recognise the benefits of the 
technology.57  The project utilised Ethiopia’s existing agricultural extension service, whereby agents 
made regular visits to farmers who used the new conservation techniques and sustainable land 
management practices, which enabled the effective diffusion of information and technical support 
to farmers.58  This project was successfully adopted and is likely to continue to contribute to the 
sustainable development of the region, and highlight the importance of adapting a project to the 
social and institutional context of a region. 
 
The key lesson that can be taken from technology transfer projects under the CDM and the GEF is 
that the effectiveness of a project is highly dependent on the context specificities of the host 
country, with particular regards to its existing capacity.  The availability of detailed, reliable and 
current assessments of the existing capacity, context specificities and future needs of countries 
would therefore make a significant contribution to the quality and long-term outcomes of 

                                                        
50

 D Schüller (2012) ‘Technology transfer mechanisms and international cooperation to combat climate 
change’ Climate and Development vol. 4(2), 78-87, p. 79. 
51

 E Arnold, M Bell (2001) ‘Some new ideas about research for development’ in Commission on Development-
Related Research, Partnerships at the Leading Edge: A Danish Vision for Knowledge, Research and 
Development, Ministry of Foreign Affairs, Copenhagen, pp. 279-319. 
52

B Biagini, L Kuhl, K Sims Gallagher, C Ortiz (2014) ‘Technology transfer for adaptation’ Nature Climate 
Change, vol. 4, 828-834.  
53

 B Biagini, L Kuhl, K Sims Gallagher, C Ortiz (2014) ‘Technology transfer for adaptation’ Nature Climate 
Change, vol. 4, 828-834. 
54

 E Rogers (1995) Diffusion of Innovations, Free Press, New York; Y Hayami, V Ruttan (1985) Agricultural 
Development: An International Perspective, John Hopkins University Press, Baltimore; G Feder, R Just, D 
Zilberman, (1985) ‘Adoption of agricultural innovations in developing countries: A survey’,  Economic 
Development and Cultural Change 33, 255–298. 
55

 United Nations Development Program (‘UNDP’), ‘Coping with Drought and Climate Change in Ethiopia: Key 
Results and Outcomes’  UNDP, 2012, accessed: <http://www.undp-alm.org/projects/sccf-cwdcc-
ethiopia/expected-key-results>. 
56

 B Biagini, L Kuhl, K Sims Gallagher, C Ortiz (2014) ‘Technology transfer for adaptation’ Nature Climate 
Change, vol. 4, 828-834. 
57

 B Biagini, L Kuhl, K Sims Gallagher, C Ortiz (2014) ‘Technology transfer for adaptation’ Nature Climate 
Change, vol. 4, 828-834. 
58

 Ibid. 
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technology transfer projects.  The GEF currently funds Technology Needs Assessments,59 which 
complement the Nationally Appropriate Mitigation Actions (NAMAs) of developing countries under 
the Cancun Agreements.60  However, TNAs and NAMAs have failed to provide the requisite level of 
detail and feasibility, and were described by Zahar, Peel and Godden (2013) as ‘a hodgepodge of 
targets, strategies, policies, programs and individual projects’.61   
 
Accepting the failure of existing needs assessments to provide sufficiently detailed and reliable 
information on the requirements of developing countries, this article recommends that the 
Technology Executive Committee create a standardised form for needs assessments, that will 
require countries to identify nationally appropriate technologies, and identify the relevant social, 
economic, environmental and political factors that may influence the successful adoption of the 
technology (see Figure 1 for a breakdown of these factors).  These assessments should be funded by 
the contributions of developed countries to the Green Climate Fund, and reviewed and updated bi-
annually.  Detailed and reliable needs assessments will promote investor confidence, which is 
essential to attracting investment to smaller and less developed countries.   
 
These standardised forms should then be entered into a public, online database that allows the 
private sector, investors, universities and governments of developed countries to register their 
capacity to supply technology.  The database would automatically generate ‘matches’ when a 
technology that a company is willing to supply meets the needs of a developing country. This will 
allow ‘supply’ to be matched with ‘demand’ more effectively, and ensure that technology transfer 
projects make a substantial and long-term contribution to sustainable development.  
Developed nations, like Australia for example, could contribute not only finances to this project, but 
the technical support necessary to conduct the needs assessments and establish the online 
database.  This financial and technical support is particularly critical to the participation the LDCs and 
the quality of their needs assessments, which is a pre-condition to a more equitable distribution of 
technology transfer projects. 
 
 

                                                        
59

 Global Environment Facility (‘GEF’), Report of the GEF to the Fifteenth Session of the Conference of the 
Parties to the United Nations Framework Convention on Climate Change (9 October 2009), p. 92. 
60

 Decision 1/CP.16 para. 48. 
61

 A Zahar, J Peel, L Godden (2013) Australian Climate Law in Global Context, Cambridge University Press, New 
York, pp. 258-259. 
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Figure 1: Context specificities to be included in technology assessments.62 

Building productive and innovative capacity 

 
Although technology transfer has been defined to include flows of knowledge as well as 
equipment,63 international political discourse has traditionally operated on the assumption that 
‘technology’ is limited to physical equipment.64  Under this assumption, technology transfer is 
understood as a simple, physical movement of equipment, and the transfer of the knowledge 
required to operate, adapt and improve the technology is neglected. 65  According to Yamin and 
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procedures.66 Flows of knowledge are integral to enhancing the capacity of developing countries to 
operate equipment and any associated processes, and further develop, refine and adapt the 
technology to suit their environmental, economic and cultural context.67  This knowledge may be 
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codified, for example in manuals concerning operational or engineering processes, or tacit, for 
example the knowledge embodied in an engineer after they construct or modify hardware, or a 
system.68  
 
Mechanisms of technology transfer must therefore facilitate the transfer of technology systems – 
including the knowledge, skills and experience required not only for the use, but also the design, 
development and manufacture of the relevant technology.69  Bell (2012) separates the requisite 
knowledge into two categories – skills and know-how that increase the productive capacity of the 
host country, and knowledge and expertise for modifying the technology that increase the 
innovative capacity of the receiving country (see Figure 2).  Productive capacity is necessary for the 
operation of the technology to be efficient, and contribute to the sustainable economic 
development of the region.70  Innovative capacity refers to the ability of the receiving party to 
further develop the technology, and is necessary for technology systems to diffuse into neighbouring 
regions, and for developing countries to develop their own technological expertise.71  It is important 
to note that innovative capacity does not necessarily refer to the capacity of countries to radically 
modify technology,72 rather, it refers to their ability to incrementally adapt the technology, which is 
equally important to the development of the technology as the initial research and development 
phase.73  The knowledge necessary for this incremental development to occur are the mid-level skills 
of technicians and craftsmen, which are crucial not only to the absorption and use of production 
technologies, but further innovation and the adaption the technology in accordance with changing 
context specificities.74 
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Developing Country Access to Eco-Innovation: The Case of Technology Transfer and Climate Change in a Post-
2012 Policy Framework, OECD Environment Working Papers, No 12, OECD Publishing. 
68
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Oxon, p. 9. 
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 Ibid. 
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 Ibid. 
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 Ibid. 
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Figure 2: The process of technology transfer and resulting in increased productive and innovative 

capacity, and sustainable development.75 

 
Innovative capacity is directly linked to economic development,76 as it not only improves the 
operational efficiency of a single project, but enables diffusion and new production capacity across 
the economy.77  Studies of the CDM have found that approximately 56% of projects that involve 
technology transfer claim to transfer equipment and knowledge,78 however this is mostly comprised 
of operating skills and experience, and rarely includes the knowledge and expertise necessary to 
contribute to the continued design and development, or manufacture of the technology.79 Das 
(2011) analysed the Project Design Documents of 1000 projects registered under the CDM, and 
found that 259 proposed the transfer of technology, six proposed the transfer of technology and 
subsequent adaptation and improvement by the host country, and no projects facilitated the 
development of a technology by host-country though radical innovation.80  In this way, the majority 
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of projects under the CDM prioritised localised changes, and did not extend to the creation of new 
innovative capacity and regional hubs technology development. 
 
The need to contribute to the development of national hubs of innovation was recognised in the 
Cancun Agreements,81 and has the potential to significantly reduce the equity gap between 
developed and developing countries.82 The CTCN has an objective to build partnerships that 
accelerate innovation, however it is not specified whether innovation should be encourage in 
developing countries, or only in developed countries.83  This author recommends that the CTCN 
establish a work-stream for developing the innovative capacity of developing countries through the 
creation of national or regional centres of technology innovation.84  These centres of innovation 
would rely on the financial contributions of developed countries, including Australia, as well as their 
facilitation of partnerships and programs that accelerate the exchange of personnel and skills 
between developed and developing countries.  These programs should source personnel and skills 
from government departments, NGOs, universities and the private sector.  These programs should 
aim to develop the mid-level technical skills and higher-level innovative capabilities of individuals in 
developing countries.  This is critical to ensuring that the technology transferred in projects is 
operated effectively and can subsequently diffuse throughout the region. 
 
Further, this article recommends that the transfer of knowledge and experience be a mandatory 
component of every project under the Technology Mechanism, with proposals required to specify 
their contribution to the productive or innovative capacity of a host country.  Proposals for projects 
should specify how they will encourage or facilitate the diffusion of technology beyond the localised 
project and throughout the region.  They should also specify the extent to which the knowledge 
transferred will move beyond ‘know-how’, and contain the ‘know-why’ necessary to understanding 
the purpose of technology systems and their associated processes.85  This should be supported by 
mandatory reporting throughout the lifecycle of the project on the transfer of the aforementioned 
knowledge and skills, and the creation of new productive and innovative capabilities. 

Conclusion 

 
This article has identified two fundamental flaws in current mechanisms of technology transfer: 
firstly, an emphasis on the supply of technology rather than the needs and context specificities of 
developing countries, and secondly, insufficient resources devoted to transfer of knowledge and 
experience.  Practically, this has resulted in an inequitable distribution of investment, and too many 
projects that are unsuited to their host environment, reliant on the continued support of developed 
countries and make a limited contribution to the sustainable development of the locality and the 
region. 
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This paper contends that the Technology Mechanism should prioritise the requirements of 
developing countries alongside the supply of technology and investment from developed countries, 
and obligate the transfer of knowledge and skills alongside equipment.  This is critical to the efficient 
and equitable operation of projects, maximising the extent of their contribution to climate change 
mitigation and adaptation, and promoting sustainable development in developing countries. 
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