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Abstract 


Although the Clean Development Mechanism (CDM) does not have an explicit technology 
 transfer mandate, it may contribute to technology transfer by financing emission reduction 
 projects using technologies currently not available in the host countries. This report analyzes 
 the claims of technology transfer made by project participants in the project design 


documents for 3296 registered and proposed CDM projects. Roughly 36% of the projects 
 accounting for 59% of the annual emission reductions claim to involve technology transfer. 


Technology transfer is more common for larger projects and projects with foreign 
 participants. Technology transfer is very heterogeneous across project types and usually 
 involves both knowledge and equipment. The technology originates mostly from Japan, 
 Germany, the USA, France, and Great Britain. The rate of technology transfer is significantly 
 higher than average for several host countries, including Bolivia, Ecuador, Guatemala, 


Honduras, Indonesia, Kenya, Malaysia, Mexico, Pakistan, South Africa, Sri Lanka, Thailand 
and Vietnam and significantly lower than average for Brazil, China, and India. As the number 
of projects increases, technology transfer occurs beyond the individual projects. This is 
observed for several project types in China and Brazil. For most project types, project 
developers appear to have a choice among a number of domestic and/or foreign technology 
suppliers.  
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1  Introduction 


Technology development and transfer is included in both the United Nations Framework 
 Convention on Climate Change and its Kyoto Protocol. Article 4.1 of the Convention 
 requires all Parties to promote and cooperate in the development, application and diffusion, 
 including transfer, of GHG mitigation technologies.1 Articles 4.3 and 4.5 stipulate that 
 developed country Parties should provide new and additional financial resources to support 
 the transfer of technology and take all practicable steps to promote, facilitate and finance the 
 transfer of, or access to, environmentally sound technologies and know how to developing 
 country Parties. Article 11.1 of the Convention further prescribes that financial resources 
 shall be provided for the transfer of technology on a grant or concessional basis. 


The Kyoto Protocol, in Article 10(c), reiterates the requirement of all Parties to cooperate in 
 the development, application, diffusion and transfer of environmentally sound technologies 
 that are in the public domain.2 Article 11.2 of the Protocol repeats the commitment of 
 developed country Parties to provide financial resources for technology transfer. 


Initiatives to fulfil these commitments include creation of an Expert Group on Technology 
 Transfer to provide advice to Parties, establishment the Technology Information Clearing 
 House (TTClear) by the Climate Change Secretariat, and preparation of technology needs 
 assessments (TNAs) by many developing country Parties.3 A country TNA involves 
 stakeholders in a consultative process to identify technology needs by sector, barriers to 
 technology transfer and measures to address these barriers. 


Although the Clean Development Mechanism (CDM) does not have an explicit technology 
 transfer mandate and is not identified as a means of fulfilling the technology transfer 
 objectives of the Protocol, it may contribute to technology transfer by financing emission 
 reduction projects that use technologies currently not available in the host countries. This 
 paper examines the technology transfer claims for CDM projects. 


Section 2 provides background on technology transfer and the Clean Development 


Mechanism. Data sources are presented in section 3. The results of the analyses are presented 
 in sections 4 through 14. Conclusions are provided in section 15. 



2  Background 


2.1  Technology Transfer 


In its Special Report on Methodological and Technological Issues in Technology Transfer, 
 the Intergovernmental Panel on Climate Change (IPCC) defines technology transfer “as 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 organizations 
 (NGOs) and research/education institutions.”4


This definition covers every relevant flow of hardware, software, information and knowledge 
 between and within countries, from developed to developing countries and vice versa 


whether on purely commercial terms or on a preferential basis. The IPCC acknowledges that 



(6)“the treatment of technology transfer in this Report is much broader than that in the 
 UNFCCC or of any particular Article of that Convention.”5


This paper analyzes the claims of technology transfer made by CDM project participants in 
 their project design documents (PDDs). In Section A.4.3 of the project design document, 


“technology to be employed by the project activity”, the project participants are requested to 


“include a description of how environmentally safe and sound technology and know-how to 
 be used is transferred to the host Party(ies).”6 The CDM glossary of terms does not define 


“technology transfer”.7


Since the analysis covers 3296 registered and proposed projects, it is not practical to define 


“technology transfer” and then ensure that all claims are consistent with that standard 
 definition. Rather the analysis reflects the definitions implicitly adopted by project 


participants when they prepare their PDDs. However, it can be inferred from the information 
 in the PDDs that project participants almost universally interpret technology transfer as 
 meaning the use by the CDM project of equipment and/or knowledge not previously 
 available in the host country. The arrangements for the technology transfer, whether on 
 commercial or concessionary terms, are never mentioned. 


In summary, the technology transfer claims are not based on an explicit definition but 
 generally assume that technology transfer means the use of equipment and/or knowledge not 
 previously available in the host country by the CDM project. Several of the projects reviewed 
 claimed technology transfer for technology already available in the country. Since the focus 
 of the Kyoto Protocol is on technology transfer between countries, those cases were classified 
 as involving no technology transfer. 


2.2  CDM Projects 


The participants must complete a project design document that describes the proposed CDM 
 project. An independent “designated operational entity” (DOE) must validate a proposed 
 project to ensure that it meets all of the requirements of a CDM project. As part of the 
 validation process the DOE must solicit public comments on the proposed project. Once 
 public comments are requested for a project it is considered to be in the CDM pipeline. This 
 paper analyzes the technology transfer claims in the project design documents of 3296 
 projects in the CDM pipeline as of June 2008, of which over 1000 had been registered by the 
 CDM Executive Board. 


The 3296 proposed projects include 26 different categories of greenhouse gas emission 
 reduction actions (project types). The analysis investigates whether the percentage of projects 
 for which technology transfer is claimed varies by project type. A CDM project may be 
 implemented by project participants from the host country alone – a “unilateral” project – or 
 jointly with foreign participants. Small projects may use simplified baseline and monitoring 
 modalities.8 The analysis investigates whether the incidence of technology transfer claims 
 differs for unilateral and small-scale projects. 


The characteristics of the host country might affect the incidence of technology transfer for 
CDM projects. A larger (larger population or larger economy) host country might already use 
a technology and/or have the expertise for a given project type. Similarly, a richer host 
country, higher per capita GDP, might already use a technology and/or have the expertise for 
a given project type. The analysis investigates whether the incidence of technology transfer 



(7)A host country can incorporate technology transfer requirements into its criteria for approval 
 of CDM projects. In addition, host country characteristics, such as tariffs or other barriers to 
 imports of relevant technologies, perceived and effective protection of intellectual property 
 rights, and restrictions on foreign investment, can have an impact on technology transfer. The 
 analysis investigates whether technology transfer differs significantly across host countries. 


The report analyses the origins of the transferred technologies – equipment, knowledge, or 
 both – by project type. Trends in the transfer of technology through CDM projects are 


examined. Finally, potential market power on the part of technology suppliers is examined in 
 terms of the number of countries that supply technology for each project type and the share(s) 
 of the technology supplied by the largest supplier(s) for each project type. 



3  Data Sources 


The primary source of data on CDM projects is the “CDM_Projects” sheet of The CDM 
 Pipeline for June 2008 (Fenhann, 2008).9 It lists, inter alia, the host country, the project type 
 based on 26 categories,10 the methodology used, the estimated annual emission reductions, 
 and the countries that have agreed to buy credits generated by the project for each of 3296 
 registered and proposed projects covered by this analysis. Small-scale projects are identified 
 from the methodology used.11 Projects with no credit buyer are classified as “unilateral” 


projects. 


Information about technology transfer had to be collected from the individual Project Design 
 Documents (PDD). Statements relating to technology transfer were generally found in 
 sections A.4.2, A.4.3 or B.3 of the PDD. To ensure that all statements relating to technology 
 transfer were identified each PDD was searched for several keywords related to technology 
 transfer.12 In many cases the PDD explicitly states that the project involves no transfer of 
 technology. For other projects, the PDD makes no mention of technology transfer. 


Where claims for technology transfer are made, they were coded for the nature of the 
 technology transfer activity (imported equipment, training local staff, etc.). The codes 
 distinguish transfer of both equipment and knowledge from transfer of equipment or 
 knowledge alone. In addition to the nature of the technology transfer, the source countries 
 were recorded. If the source was not identified, the project’s developers were contacted to 
 determine the origins of the technology. Often the source is not known because the 


technology supplier for a proposed project has not yet been selected, so the source remains 


“unknown” for about 20% of the projects that claim technology transfer. 


Data on the population and GDP of each host country were obtained from the Climate 
 Analysis Indicators Tool (CAIT) (World Resources Institute).13 The population and GDP are 
 for 2000, with GDP being converted to international dollars using purchasing power parity 
 (PPP) exchange rates. The data come from the 2003 World Development Indicators report 
 prepared by the World Bank. The GDP is divided by the population to get the GDP per capita 
 for each host country. 


Host countries were grouped into size categories based on population. Host countries were 
also classified into the per capita income categories – Least Developed Countries, Other 
Low-Income Countries, Lower Middle-Income Countries, and Upper Middle-Income 
Countries – defined by the Development Assistance Committee (DAC) of the Organisation 
for Economic Co-operation and Development (OECD, 2005). 
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4  Technology Transfer by Project Type 


Table 1 shows the number of projects and average project size (estimated annual emission 
 reductions) by project type. It also shows the percentage of the projects and of the estimated 
 annual emission reductions for which technology transfer is claimed. The distribution of 
 projects is not uniform: about one-third of the project types have fewer than 10 projects while 
 another third have over 100 projects each, with Biomass energy, Hydro and Wind dominating 
 the totals. The average project size varies widely across categories from 10 ktCO2e per year 
 for Energy efficiency service to 4,305 ktCO2e per year for HFC reduction projects. The 
 overall average is 144 ktCO2e per year. 


The percentage of projects that claim technology transfer averages 36% and ranges from 0% 


to 100% for different project types. That is easy to understand when a category includes only 
 a single project, as in the case of Tidal and CO2 capture, but large differences are observed 
 for project types with relatively large numbers of projects as well. Only three of the 35 


Cement projects and 67 of the 856 Hydro projects claim technology transfer, while 159 of the 
 172 Agriculture projects, 17 of the 19 HFC destruction projects and 56 of the 59 N2O 


destruction projects claim to involve technology transfer. 


Projects that claim some technology transfer represent 59% of the estimated annual emission 
 reductions.14 Since this is much higher than the 36% of projects that claim technology 
 transfer, it indicates that projects that claim technology transfer are, on average, substantially 
 larger than those that make no technology transfer claim. This is true for most project types 
 as well. However, the Afforestation, Fugitive emission reduction, Solar and Transport 
 projects that claim technology transfer are much smaller than similar projects that do not 
 claim technology transfer, while the Agriculture, Cement and Reforestation projects that 
 claim technology transfer are a little smaller, than the averages for those categories. 


Technology transfer claims for unilateral and small-scale projects by project type are 


summarized in Table 2. Over 39% of all projects are unilateral projects, but they account for 
 only about 21% of the annual emission reductions.15 This means that the average size of 
 unilateral projects, 79 ktCO2e/yr, is a little more than half that of all CDM projects. About 
 30% of the unilateral projects claim technology transfer as compared to 36% of all projects. 


The projects that do claim technology transfer are somewhat larger than the average for 
 unilateral projects, accounting for 40% of the emission reductions. 


Conversely, the projects that have foreign participants are almost 30% larger (184 ktCO2e/yr) 
 than the average for all CDM projects.16 Around 40% of the projects that have foreign 


participants, representing 64% of the estimated emission reductions for those projects, claim 
 technology transfer. Thus technology transfer claims are more common for projects that have 
 foreign participants and the projects that claim technology transfer are larger than those that 
 do not claim technology transfer. 


Small-scale projects represent 45% of all projects.17 Small-scale projects, by definition, are 
 much smaller than average (42 ktCO2e/yr). About 30% of the small-scale projects claim 
 technology transfer as compared to 36% of all projects. The average size of projects that 
 claim technology transfer is approximately the same size as the average for projects that do 
 not claim technology transfer. 


In summary, technology transfer is more common for larger projects; 36% of all CDM 



(9)Technology transfer varies widely across project types. Technology transfer is more common 
 for projects that have foreign participants, possibly because those projects tend to be larger. 


Unilateral and small-scale projects involve less technology transfer, possibly due to their 
 smaller size. Within any given group – foreign participants, unilateral, small-scale – 
 technology transfer is more common for larger projects. 



5  Technology Transfer by Host Country Characteristics 


Do CDM projects in larger or richer countries draw upon a larger, more diverse stock of 
 technology in the host country and so involve less technology transfer? The data in Table 3 
 address that question. 


There doesn’t appear to be a direct link between technology transfer and country size. 


Technology transfer claims, in terms of share of projects and share of annual reductions, are 
 more common for CDM projects in countries with a population up to 100 million. Projects in 
 both smaller and larger countries claim less technology transfer. 


Likewise, there does not appear to be a systematic relationship between a host country’s per 
 capita GDP and technology transfer. The frequency of technology transfer claims is high for 


“Least Developed Countries” “Upper Middle Income” and “Other” countries. The frequency 
 of technology transfer claims is quite low for “Other Low-Income Countries”. India accounts 
 for almost 93% of the projects and over 82% of the annual emission reductions for this group. 


In short, technology transfer does not appear to be systematically related to the host country 
 population or per capita GDP. The characteristics of projects in some countries, such as India 
 and South Korea, affect technology transfer for the categories that include those countries. 


The next two sections examine technology transfer claims for projects in specific host 
 countries in more detail.   



6  Technology Transfer for Selected Host Countries 


Each CDM project must be approved by the host country government. As part of its approval 
 process the host country government may choose to impose technology transfer requirements. 


Table 4 presents data on technology transfer claims for every country that accounts for more 
 that 2% of the number of projects or 2% of the total annual emission reductions. Four 


countries – Brazil, China, India and South Korea – dominate the totals, accounting for 72% of 
 the projects and almost 80% of the annual emission reductions. 


According to the Brazilian Manual for Submitting a CDM Project to the Interministerial 
 Commission on Global Climate Change, the project developer shall include in the description 
 of the project its contribution to sustainable development including its “d) contribution to 
 technological development and capacity-building.”18 Technology transfer is not mentioned 
 directly. Rather the project’s contribution to technology development is assessed as part of its 
 contribution to sustainable development. Technology transfer for Brazilian projects is a little 
 below the average for all CDM projects measured in share of projects (28% vs 36%) and 
 annual emission reductions (57% vs 59%)(see Table 4). 


In Measures for Operation and Management of Clean Development Mechanism Projects in 
China, the Government of China requires that “CDM project activities should promote the 



(10)transfer of environmentally sound technology to China.”19 This is a general provision not a 
 mandatory requirement for each project. Projects in China involve a rate of technology 
 transfer a little lower that the average for all CDM projects measured in share of projects 
 (28% vs 36%) and equal to the average for annual emission reductions (59% vs 59%) (Table 
 4). 


In the Eligibility Criteria for CDM project approval established by the Indian Government, it 
 is prescribed that the “Following aspects should be considered while designing [a] CDM 
 project activity: … 4. Technological well being: The CDM project activity should lead to 
 transfer of environmentally safe and sound technologies that are comparable to best practices 
 in order to assist in upgradation of the technological base. The transfer of technology can be 
 within the country as well from other developing countries also.”20


The Indian Government has adopted a broad concept of technology transfer, similar to that of 
 the IPCC special report, which includes technology transfer within the country. However, 
 technology transfer within a country, claimed by seven Indian projects, is excluded from this 
 analysis. India has a much lower rate of international technology transfer than average 
 whether measured in terms of number of projects (16% vs 36%) or annual emission 


reductions (41% vs 59%) (Table 4). The projects that claim international technology transfer 
 are larger than the Indian average. 


The Korean Designated National Authority for the CDM requires that “environmentally 
 sound technologies and know how shall be transferred.”21 Projects in Korea are much larger 
 than the average for all CDM projects and are more likely to claim technology transfer. 


About half of the projects in Korea representing 82% of the annual emission reductions claim 
 technology transfer (Table 4). 


Clearly, a host country can influence the extent of technology transfer involved in its CDM 
 projects. It can do this explicitly in the criteria it establishes for approval of CDM projects. 


Other factors, such as tariffs or other barriers to imports of relevant technologies, perceived 
 and effective protection of intellectual property rights, and restrictions on foreign investment 
 also can affect the extent of technology transfer involved in CDM projects. In most host 
 countries technology transfer is more common for larger projects. 



7  Regression Analysis with Project Type and Host Country 


Regression analysis can be used to examine relationships between technology transfer and 
 combinations of project characteristics, host country characteristics and the host country. 


Essentially, regression analysis should reveal whether technology transfer is more or less 
 likely to occur for a given combination of such variables. For example is technology transfer 
 more likely for larger projects regardless of the project type, is technology transfer more / less 
 likely for a given project type regardless of size, is technology transfer more / less likely for a 
 given host country regardless of the project characteristics? The details of the regression analysis 
 are explained in Annex A and the results are presented in Table 5. 


The regression results (equation 3 in Table 5) indicate that technology transfer is more 
common as project size increases regardless of project type and host country. Technology 
transfer is less common for unilateral projects – more common for projects with foreign 
participants – regardless of the project characteristics or host country. 



(11)Agriculture, HFC, Landfill gas, N2O and Wind projects are more likely to involve technology 
 transfer regardless of the project characteristics. Conversely, Biomass, Cement, Fugitive, 
 Hydro and Transport projects are less likely to involve technology transfer regardless of the 
 project characteristics. This can be interpreted as a preference for local technology for these 
 project types. 


The 3296 projects are located in 67 host countries. Projects 
 located in the 41 host countries listed in Figure 1 were 


excluded from the regression analysis for one of two reasons. 


Countries that yield a perfect prediction – all projects in the 
 country claim or do not claim technology transfer – must be 
 dropped from the regression estimation for statistical reasons. 


The 22 host countries in this category typically have only one 
 project. Also, to eliminate the effects of collinearity, the 
 projects in countries with an insignificant “z” statistic are also 
 excluded from the regression estimation.22 Technology transfer 
 is neither more or less likely for the projects in the 19 countries 
 in that category. The regression analysis was then performed 
 using the projects for the remaining 26 host countries. 


Technology transfer is more likely for projects in Bolivia, 
 Ecuador, Guatemala, Honduras, Indonesia, Kenya, Malaysia, 
 Mexico, Pakistan, South Africa, Sri Lanka Thailand and 
 Vietnam. Technology transfer is less likely for projects in 


Brazil, China, and India. The results are consistent with the rate of technology transfer for the 
 host countries in Table 4. The reasons for the low rates of technology transfer for Brazil, 
 China and India are examined in Section 13 below. 



8  Nature of the Technology Transfer 


Determining the nature of a technology transfer from a wide variety of written statements 
 inevitably involves judgments. We tried to reflect the written statements in the PDDs as 
 accurately as possible and, when a technology transfer occurred, assign it to one of the four 
 categories in Table 6, that is the transfer of equipment only through import, the transfer of 
 knowledge only through training and the engagement of foreign experts, the transfer of both 
 equipment and knowledge, and other. The first three categories are self evident and the nature 
 of the technology transfer from individual statements within the PDDs fell into one of those 
 three quite readily. There were seven projects, however, that involved the development of a 
 new technology under a domestic and foreign partnership. These were classified as “Other”. 


Several PDDs claimed a technology transfer from one region to another within the same host 
 country. These are fair claims since there is no guidance on what constitutes a technology 
 transfer. But the focus of this analysis is international technology transfers, so those projects 
 were classified as not involving technology transfer. 


More than half (53%) of the projects that involve technology transfer claim both equipment 
 and knowledge transfers, and account for 47% of the emission reductions. About one-third of 
 the projects that claim technology transfer involve only equipment imports, but those projects 
 account for 38% of the emission reductions. Transfers of knowledge alone involve 15% of 
 the projects accounting for 15% of the emission reductions.  
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9  Origin of the Technology 


Where does the technology come from? To answer this question the country providing the 
 technology for a project was credited with the estimated annual emission reductions of the 
 project. If more than one country supplied technology to a project, the estimated annual 
 emission reductions were divided equally among the countries involved. For projects that 
 involved a transfer of both equipment and knowledge, half of the estimated annual emission 
 reduction was attributed to the knowledge suppliers and half and to the equipment suppliers. 


So a project with expected annual emission reductions of 100 ktCO2e per year with three 
 countries supplying equipment and two supplying knowledge would be counted as 16.7 
 ktCO2e per year for each of the equipment suppliers and 25 ktCO2e per year for each of the 
 knowledge suppliers. 


Many PDDs identify a technology transfer, but do not specify the source of the technology. If 
 the source was not identified, the project’s developers were contacted to determine the origins 
 of the technology. The source of the technology remains “Unknown” for about 20% of the 
 projects that claim technology transfer. This is, at least partly, due to projects for which the 
 technology has not yet been sourced because the project has not yet been implemented yet. 


The sources of the technology transferred through CDM projects are shown in Figure 2. 


Figure 2 


When projects for which the source of the technology is “unknown” are excluded, 94% of the 
 equipment and 98% of the knowledge transfer comes from Annex I countries (including 
 USA). While a relatively large number of countries are identified as sources of technology, 
 five countries are the sources for over 70% of the transfer of equipment or knowledge; Japan, 
 Germany, the USA, France, and Great Britain. 


Although technology transfer from Non-Annex I countries is less than 10% of all technology 
 transfer, five countries figure prominently; Brazil, China, India, South Korea and Chinese 
 Taipei are the source of 94% of equipment transfers and 70% of knowledge transfers from 
 Non-Annex I sources. 
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10  Technology Supply and Credit Purchases 


Is technology supply related to credit purchases? A technology supplier might agree to 
 purchase / accept some of the credits from the project for example. That issue is analysed for 
 the five largest technology suppliers (the USA was excluded from the analysis as there are no 
 instances where it is a credit buyer). Figure 3 shows the estimated annual emission reductions 
 for which those countries are technology suppliers and credit buyers.  


The data in the diagonal cells are projects where a country is both the technology supplier and 
 a credit buyer. The data indicate that France is not a credit buyer for any of the projects that 
 use French technology. German technology is used for about 42% of the projects (based on 
 estimated annual emission reductions) from which it purchases credits. The UK purchases 
 credits from about 66% of the projects to which it supplies technology.23 Japan has the closest 
 relationship between credit purchases and technology supply; it buys credits from 44% of the 
 projects to which it supplies technology and 67% of its credit purchases come from projects 
 for which it is a technology supplier. 


Figure 3 


Relationship between Technology Supply and Credit Purchases 
 for Japan, Germany, France, and the UK 


(estimated annual emission reductions, ktCO2e) 
 Technology Supplier 


Country 


buyer  France  Germany  Japan  UK  Other 


Grand 
 Total 


France  -  184   136   -    1,554     1,874  


Germany  -    2,056   673   212     1,885     4,826  


Japan  45     1,572    13,699   439     4,625    20,380  


UK    3,783    11,382    14,303     3,696    23,534    56,699  
 Other   10,912     5,755     2,711     1,247    28,024    48,649  
 Grand Total   14,741    20,950    31,523     5,595    59,622   132,429  
 In summary, a significant share of the credit purchases by Japan (67%) and Germany (42%) 
 come from projects to which they supply technology. The UK buys credits from a significant 
 share (66%) of the projects to which it supplies technology. 



11  Technology Transfer by Project Type 


As noted earlier (Table 1) the frequency of technology transfer claims varies widely across 
 project types. Thus the nature of the technology transfer and the sources of the technology are 
 also likely to vary by project type. The nature of the technology transfer – equipment only, 
 knowledge only, or both – by project type is summarized in Table 7. There is no obvious 
 pattern to the nature of the technology transfer by project type. 


Tables 8, 9 and 10 show the expected annual emission reductions for each project type by 
technology supplying country for equipment transfers only, knowledge transfers only and 
transfers of both equipment and knowledge respectively. Due to the amount of data in these 
tables, it is difficult to discern any underlying patterns if there are any.  



(14)Figure 4 shows the share of technology transfer claims and the nature of the technology 
 transfer claims by project type. 


Figure 4 


Type of Technology Transfer by Project Type 


Type of Technology Transfer by Project Type (as %  of annual reductions)
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No Technology Transfer
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 Equipment and knowledge


Relatively few Cement, Fugitive, Hydro, Reforestation and Transport projects claim 


technology transfer. Large shares of the EE Households, Fossil fuel switch and HFC projects 
involve imported equipment. To a lesser extent, Wind, Geothermal, Coal bed methane and 
EE Own generation tend to import equipment only as well. Transfer of knowledge is 
particularly important for Reforestation, N2O and EE Supply side projects. Equipment and 
knowledge is most common for Agriculture, Biogas, N2O and Landfill gas projects. For 
Afforestation, CO2 Capture, EE Service, Energy distribution, PFCs and Tidal projects the 
number of projects is too small to draw robust patterns. 



(15)Figure 5 shows the sources of the technology by project type. Most project types draw on 
 technology from several countries. Japan is the dominant supplier of technology for 
 Geothermal, EE Own generation, HFC and Transport projects. Germany is the dominant 
 supplier for EE Households, EE Supply side and N2O projects. 


Figure 5 


Origins of Technology Transfer by Project Type 


Origins of Technology Transfer by Project Type 
 (as % of annual reductions)
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12  Diversity of Technology Supply by Project Type 


A large market share for a few technology suppliers might indicate that the technology is 
 controlled by a few sources, an oligopoly, that could restrict the distribution of the technology 
 and / or keep the price relatively high. The data in Table 11 focus on this issue. The table 
 presents the number of supplier countries and the shares of the largest supplier country and 
 four largest supplier countries as percentages of the annual emission reductions for projects 
 that claim technology transfer and for which the technology supplier is known. 


Three project types – Afforestation, CO2 Capture, Tidal and PFC destruction – have either a 
single project or no project that claims technology transfer. Four project types – EE 



(16)Households, EE Service, Fugitive and Transport – have only one technology supplier country 
 with a 100% share. For each of these project types, the number of projects is too small to 
 assess whether the industry that supplies the technology imposes barriers to technology 
 transfer for any of these project types.  


Project types with a large market share (over 50%) for the largest supplier include Cement, 
 EE Own generation, N2O, Reforestation and Solar. In the case of Cement only three out of 
 the 35 projects claim technology transfer, so a large market share for the largest supplier is 
 not surprising, but might not be a concern given that most projects do not involve technology 
 transfer. For Reforestation and Solar projects, the largest supplier countries have a market 
 share of 77%, but the total number of projects in these categories is relatively small. EE Own 
 generation and N2O each include at least 50 projects that claim technology transfer. The 
 number of known technology supplier countries is 6 and 9 respectively. But the largest 


supplier country has a market share of just over 50%. Whether that is due to the concentration 
 in the relevant technology supply industries, replication of similar projects, or other reasons 
 warrants further investigation. 


All of the other project types – Agriculture, Biogas, Biomass energy, Coal bed/mine methane, 
 EE Industry, EE Supply side, Fossil fuel switch, Geothermal, HFC destruction, Hydro, 


Landfill gas, and Wind – have at least 6 known supplier countries and a market share of less 
 than 45% for the largest supplier suggesting the suppliers do not impose barriers to transfer of 
 the technologies for these project types.24  


In summary, thirteen of the project types have at least ten projects that claim technology 
 transfer. All of these project types have at least six known foreign supplier countries; some 
 have over 20 supplier countries. For all of these project types except EE Own generation and 
 N2O the market share of the largest supplier country is less than 50%. Further investigation of 
 the reason(s) for the large market share of the dominant foreign technology supplier for EE 
 Own generation and N2O is warranted. For the project types with sufficient projects, project 
 developers appear to have a choice among a number of domestic and/or foreign suppliers 
 with no dominant supplier able to restrict the distribution of the technology and/or keep the 
 price high. For the other project types the number of projects is too small to infer whether 
 barriers to technology transfer might exist.  



13  Trends in Technology Transfer 


Technology transfer claims have been analysed for groups of registered projects (De 
 Coninck, et al., 2007; Dechezleprêtre, et al., 2007) and for 854 (Haites, et al., 2006), 2293 
 (Seres, 2007) and 3296 (this report) proposed and registered projects. The last three analyses 
 find that 35% to 40% of the projects, representing roughly 59% to 66% of the estimated 
 annual emission reductions, claim to involve technology transfer. This stability is surprising, 
 given the changes in the mix of CDM projects in the pipeline. 


Initially, the emission reductions were dominated by a small number of large HFC and N2O 
projects and Landfill gas projects. As the potential for the HFC projects Coal mine/bed 
methane joined N2O and Landfill gas as the major sources of emission reductions. Over the 
last year EE Own generation,25 Fossil fuel switch, Hydro, and Wind have become more 
prominent in terms of estimated emission reductions. Biomass energy projects have become 
less common recently. All of those project types, except Fossil fuel switch and Hydro, 



(17)The regression analysis reported in Section 7 above indicates the three largest host countries 
 – China, India and Brazil – all have significantly less technology transfer taking into account 
 project characteristics. This is a consistent result for India. But China moved from having 
 significantly more technology transfer for the first 854 projects and Brazil moved from 
 having no significant impact on technology transfer for the first 854 projects. Two 
 approaches were used to better understand these developments. 


First, following Dechezleprêtre, et al., an additional variable was introduced into the 
 regression analysis.26 That variable (Trend) is the number of previous projects of the same 
 type in the host country.27 The regression results that include this variable are presented in 
 Table 13.28 The Trend variable is highly significant with a negative coefficient, indicating 
 that as more projects of a given type are implemented in a country the rate of technology 
 transfer declines. This indicates a transfer of technology beyond the individual CDM projects 
 that allows later projects to rely more on local knowledge and equipment.  


Second, the share of projects that claimed technology transfer was examined over time by 
 project type for China, India and Brazil. China and Brazil show a strong downward trend in 
 the share of projects and share of annual reductions that claim technology transfer from the 
 first 854 projects to the last 1003 projects (see Table 14). For China the three of the five 
 project types with 20 or more projects each – EE Own generation, N2O and Wind – show 
 declining rates of technology transfer over time as more projects are developed while Fossil 
 fuel switch and Landfill gas show no trend.29 For Brazil two of the three project types with 10 
 or more projects each – Biomass energy and Landfill gas – show declining rates of 


technology transfer as more projects are developed, while Agriculture shows no trend.30 For 
 India only one of the four project types – EE Industry – shows a declining trend for 


technology transfer, while Biomass energy, Fossil fuel switch and Wind show no trend.31 The 
 reduced rates of technology transfer for China and Brazil are due to declining rates of 


technology transfer over time as more projects of the most common project types are 
 developed in those countries. The reasons for divergent trends for specific technologies in 
 different countries – Landfill gas in Brazil and China and Wind in China and India – merits 
 further investigation. 


Technology transfer in the CDM, then, occurs beyond the individual projects as the number 
 of projects of a given type in a host country increases.32 That enables later projects of those 
 project types / host countries to rely more on local knowledge and equipment. Since the 
 overall rate of technology transfer claims has remained stable, the declining rates in such 
 categories are being offset by high rates of technology transfer for CDM projects in smaller 
 countries with fewer projects of a given type. 



14  Capital Investment  


Reported values of the anticipated investment are collected, converted to US dollars if 
 necessary, and expressed as investment per ktCO2e reduced by project type. The investment 
 per ktCO2e by project type is shown in Table 1. The estimated investment required varies 
 widely by project type from $10 per ktCO2e for PFCs to $5,349 per ktCO2e for solar, and 
 averages $325 per ktCO2e across all project types. 


The amount that is, or will be, invested in the 3296 CDM projects currently in the pipeline is 
estimated at almost US$95 billion (Table 12). The amount invested by year during which the 
project entered the pipeline or was registered is shown in Figure 6. The estimated investment 



(18)for projects in the pipeline has grown exponentially through 2007 with the number of projects 
 in then pipeline. The growth appears to have levelled off; the number of projects and 


investment for the first 5 months of 2008 is about the same as for the corresponding period of 
 2007.  


Figure 6 


Estimated Investment by Year 
 (US$ million) 


For projects that entered the 
 pipeline during the year  


For projects registered during the 
 year 


2003  $133  $122 


2004  $867  $436 


2005  $9,854  $2,126 


2006  $26,087  $1,854 


2007  $45,920 


2008  $11,816a


Note: a For the first 5 months of 2008 


The estimated investment in registered projects is less than $5 billion, reflecting the fact that 
 only 30% of the projects in the pipeline have been registered and the registered projects have 
 relatively low capital costs. The time lag between the start of a project and registration 
 averages 351 days (Fenhann, 2008). This lag is reflected in the time profile of the estimated 
 investment in registered projects. 


China accounts for more than half of the total investment in CDM projects ($50.4 billion) and 
 India accounts for 20% ($18.9 billion). About 40% of the total investment ($37.3 billion) 
 represents capital invested in unilateral projects by host country project proponents. India is 
 home to the most unilateral projects so its investment in unilateral projects ($16.6 billion) is 
 45% of the total unilateral investment. In India unilateral projects represent over 87% of the 
 total investment. 


Most of the CDM projects in the pipeline have not yet been implemented so the estimated 
 investment is unlikely to have occurred. Even some of the registered projects may not yet 
 have been implemented. However, the vast majority of projects that enter the CDM pipeline 
 are ultimately registered and implemented. 


The estimated investment for CDM projects may not be solely attributable to the CDM.  For 
 instance, wind farm and hydro projects are implemented to increase the host country’s power 
 generation capacity. In the absence of the CDM, it is likely that investment to increase the 
 country’s power generation capacity would have occurred, albeit with a different technology 
 and lower capital outlay. But for project types where there is no revenue stream other than 
 CDM credits, such as Landfill gas and CO2 capture, it is fair to assume that the capital cost 
 expenditures are solely attributable to the CDM. 



15  Conclusions 


Technology transfer is not an explicit objective of the Clean Development Mechanism, but 
the CDM can contribute to technology transfer by financing emission reduction projects 



(19)technology transfer claims made by project participants in the Project Design Documents of 
 3296 projects in the CDM pipeline as of June 2008.  


A definition of “technology transfer” is not provided to project participants, so each project is 
 free to use its own interpretation of “technology transfer”. However, from the claims it is 
 clear that project participants overwhelmingly interpret technology transfer as meaning the 
 use of equipment or knowledge not previously available in the host country for the CDM 
 project.  


The statements made by project participants in their PDDs indicate that in most cases 
 technologies are being imported because they are lacking domestically. In some cases, a 
 project may import new equipment or knowledge because it is more efficient, more reliable, 
 or better in other respects than a similar technology already available domestically. It is 
 difficult to know how common these cases are since the motivations for importing the 
 technology are not always included in the PDD, but the impression is that the number is 
 small. 


Approximately 36% of the 3296 registered and proposed CDM projects claim some 
 technology transfer. But these projects account for about 59% of the annual emission 
 reductions, so technology transfer is more common for larger projects. Both the number of 
 projects and the estimated annual emission reductions are crude proxies for the scale of 
 technology transfer. The value of imported technology is not available from the PDDs. The 
 value of the imported technology could range from a small fraction to almost the all of the 
 cost of the project. 


Technology transfer is very heterogeneous across project types. Technology transfer is 
 claimed for a higher share of Agriculture, EE Own generation, Landfill gas, N2O, HFC and 
 Wind projects, and for a lower share of Biomass energy, Cement, Fugitive, Hydro, and 
 Transportation projects. Technology transfer is more common for projects that involve 
 foreign participants than for unilateral projects. 


Most (53%) projects that claim technology transfer involve transfers of both equipment and 
 knowledge. About 32% of the projects that claim technology transfer involve only imports of 
 equipment. Transfers of knowledge alone involve 15% of the projects. 


A host country can influence the extent of technology transfer involved in its CDM projects 
 through the criteria it establishes for approval of CDM projects. Other factors, such as tariffs 
 on imported equipment, also affect the extent of technology transfer involved in CDM 
 projects. As a result, the rate of technology transfer is significantly higher than average for 
 several host countries, including Bolivia, Ecuador, Guatemala, Honduras, Indonesia, Kenya, 
 Malaysia, Mexico, Pakistan, South Africa, Sri Lanka, Thailand and Vietnam and significantly 
 lower than average for Brazil, China, and India. 


As more projects of a given type are implemented in a country the rate of technology transfer 
 declines. Declining rates of technology transfer for the most common project types – EE Own 
 generation, N2O and Wind in China and Biomass energy and Landfill gas in Brazil – 


contribute to the low rates of technology transfer for those countries. Those results also 
indicate a transfer of technology beyond the individual CDM projects that allows later 
projects to rely more on local knowledge and equipment. 



(20)The technology transferred mostly (over 70%) originates from Japan, Germany, the USA, 
 France, and Great Britain. Although technology transfer from Non-Annex I countries is less 
 than 10% of all technology transfer, Brazil, China, India, South Korea and Chinese Taipei are 
 the dominant sources of equipment  (94%) and knowledge (70%) transfers from Non-Annex I 
 sources. 


The technology supply industry does not appear to restrict the distribution of the technology 
and/or keep the price high. For the project types with sufficient projects, project developers 
appear to have a choice among a number of domestic and/or foreign suppliers with no 
dominant supplier able to restrict the distribution of the technology and/or keep the price 
high. 
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Annex A 



Regression Analysis with Project Type and Host Country 


Regression analysis can be used to examine relationships between technology transfer and 
 combinations of project characteristics, host country characteristics and the host country. 


Essentially, this model should reveal whether technology transfer is more or less likely under 
 different conditions. 


Technology transfer, the dependent variable, takes a value of 1 when a project includes a 
 technology transfer claim, regardless of the type of technology transfer claimed, and a value 
 of 0 when technology transfer is not mentioned. With a dependent variable that has a value of 
 either 0 or 1 the appropriate form of regression analysis is logit analysis. The results for three 
 equations are presented in Table 5. 


Equation 1 includes a constant, the project size (kt CO2e reduced per year), whether it is a 
 unilateral project, host country population, and host country GDP measured in millions of 
 constant US dollars. 


Results for Equation 1 indicate that the probability of technology transfer increases with 
 project size and the GDP (positive coefficients) and declines for host countries with larger 
 populations (negative coefficient). The results also show that the odds of a technology 
 transfer claim are reduced for unilateral projects, which means it rises if the project includes 
 foreign participants. The equation has a pseudo R2 of 14% and correctly classifies 70% of the 
 observations demonstrating a good fit to the model33. 


Equation 2 includes the same variables as equation 1 and adds variables for the different 
 project types; for example, the Agriculture variable has a value of 1 for each agriculture 
 project and 0 for any other project type. As part of the estimation procedure the statistical 
 package drops any variable for which prediction is perfect. This will happen if there is only 
 one project in a category or all projects in a category claim (or do not claim) technology 
 transfer. For Equation 2 it dropped the CO2 Capture and Tidal projects because all of the 
 projects in these two types claimed technology transfer, and Energy distribution because none 
 of those projects made any claim. 


Regression analysis assumes that the independent variables are not related to one another; for 
 example, that host country size is not related to its GDP, and other variables. Since this not 
 true, the independent variables are linearly related (collinear). When the variables are linearly 
 related, regression results may show that a variable is not related to technology transfer when 
 it actually is.To analyze this possibility an equation that includes only project size, the 
 unilateral variable and the project type variable was estimated for each of the remaining 
 protect types. The project type variables that yield perfect predictions and those that have 
 very little statistical significance were isolated. As a result, Equation 2 reveals that 


technology transfer is neither more or less likely to occur for Afforestation, Coal bed/mine 
 methane, EE Households, EE service, EE supply side, Fossil fuel switch, Geothermal, HFCs, 
 PFCs, Reforestation and Solar project types and were dropped in addition to the three project 
 types (CO2 Capture, Tidal and Energy distribution) that yield perfect predictions. 


The insignificance of the HFC project type is a surprising result given that 89% of these 
projects claim technology transfer (Table 1). Insignificance suggests that technology transfer 
is neither more nor less likely for this project type than for all CDM projects (36%). Further 



(24)testing revealed a strong interdependence between the project size and HFC project variables, 
 rendering the tests for significance of the HFC variable unreliable. Once isolated, the HFC 
 project type shows a strong positive relationship with technology transfers.  In other words, 
 due to limitations with regression analysis, the results were somewhat misleading for HFC 
 projects due to their unusually large size (4,305 ktCO2 per year).  Once detected and 


corrected, the results demonstrated that technology transfer is more likely for HFC projects, 
 confirming the results in Table 1.    


Results for Equation 2 with the remaining 12 project type variables indicate that all but the 
 Biogas, EE Industry, EE Own generation and Transport project types are all significant at the 
 0.05 level or higher.34 Technology transfer is more likely for Agriculture, Landfill gas, N2O 
 and Wind projects. Although the variables are not included in Equation 2, as discussed above, 
 technology transfer also is more likely for HFC projects.  


Technology transfer is less likely for Biomass energy, Cement, Fugitive, and Hydro. All of 
 these project types have low rates of technology transfer (Table 1). These results can be 
 interpreted as a preference for local technology for these project types. 


Foreign participation and GDP continue to increase the probability of technology transfer, 
 while population continues to decrease it. Equation 2 has a pseudo R2 of 31% and correctly 
 classifies almost 77% of the observations demonstrating that the 


addition of the project type variables has improved the model. 


Equation 3 adds variables for the host countries. Host country 
 population and GDP were dropped due to the collinearity between 
 those variables and the host country variables. The initial 


estimation (not shown) dropped 22of the country variables due to 
 perfect prediction, mostly countries with only one project. To 
 eliminate the effects of collinearity, the remaining countries were 
 tested individually for significance and the countries in figure 1 
 were dropped from equation 3.  For those countries, the logistic 
 model turned up an insignificant “z” statistic which means that 
 technology transfer is neither more or less likely to occur for the 
 projects that are being hosted by those countries in figure 1.  


Equation 3 was then estimated with variables for the remaining 26 
 countries. 


The coefficients for 15 of the countries in equation 3 are 
 statistically significant, at the 0.05 level or higher. Technology 


transfer is more likely for projects in Bolivia, Ecuador, Guatemala, Honduras, Indonesia, 
 Kenya, Malaysia, Mexico, Pakistan, South Africa, Sri Lanka Thailand and Vietnam. 


Technology transfer is less likely for projects in Brazil, China, and India. The results are 
 consistent with the rate of technology transfer for the host countries in Table 4.  


All the project types continue to show the same influence on the odds of a technology transfer 
 except for EE own generation and Transport. Both of these project types have lost their 
 significance with the addition of country variables suggesting that the latter have more 
 explanatory power than those project types. The addition of the host country variables 
 improves the overall model which now has a pseudo R2 of 36% and correctly classifies 80% 


of the observations. 


Perfect predictions Insignificant "z"
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Cuba Chile
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(25)Table 1 


Technology Transfer by Project Type 


Technology Transfer 
 Claims as Percent of 


Project Type 


Number 
 of 
 Projects 


Average 
 Investment 
 (USD/ktCO2e) 


Average 
 Project Size 


(ktCO2e/yr) 


Number of 
 Projects 


Annual 
 Emission 
 Reductions 


Afforestation  4  86  25%  3% 


Agriculture  172  12  38  92%  87% 


Biogas  217  85  48  57%  58% 


Biomass energy  524  256  56  22%  38% 


Cement  35  96  149  9%  5% 


CO2 capture  1  7  100%  100% 


Coal bed/mine 


methane  51  36  452  37%  51% 


EE Households  9  1525  32  56%  63% 


EE Industry  142  278  39  27%  26% 


EE own generation  292  202  166  34%  54% 


EE service  6  1257  10  33%  36% 


EE supply side  31  374  218  48%  81% 


Energy distribution  4  1115  32  0%  0% 


Fossil fuel switch  113  286  329  47%  80% 


Fugitive  26  51  379  12%  3% 


Geothermal  12  488  201  50%  53% 


HFCs  19  4,305  89%  89% 


Hydro  856  326  95  8%  12% 


Landfill gas  265  58  162  67%  71% 


N2O  59  17  788  95%  98% 


PFCs  2  10  61  50%  66% 


Reforestation  13  288  52  31%  29% 


Solar  17  5349  23  41%  15% 


Tidal  1  315  100%  100% 


Transport  6  935  99  17%  7% 


Wind  419  684  81  48%  55% 


Grand Total  3296  325  144  36%  59% 



(26)Table 2 


Technology Transfer Claims by Project Type for Unilateral and Small-Scale Projects 
 Unilateral Projects  Small-Scale Projects 


Project Type 


Number of 
 Projects 


Annual 
 Emission 
 Reductions 


Number of 
 Projects 


Annual 
 Emission 
 Reductions 


Afforestation  50%  44%  25%  3% 


Agriculture  93%  87%  96%  95% 


Biogas  32%  21%  56%  53% 


Biomass energy  11%  16%  19%  33% 


Cement  6%  4% 


CO2 capture  100%  100%  100%  100% 


Coal bed/mine methane  100%  100% 


EE households  25%  44%  56%  63% 


EE Industry  22%  26%  25%  25% 


EE own generation  18%  26%  33%  40% 


EE service  25%  22%  33%  36% 


EE supply side  35%  73%  17%  28% 


Energy distribution  0%  0%  0%  0% 


Fossil fuel switch  40%  72%  27%  35% 


Fugitive  12%  2%  33%  89% 


Geothermal  67%  98% 


HFCs  100%  100% 


Hydro  16%  34%  7%  6% 


Landfill gas  46%  48%  59%  49% 


N2O  100%  100% 


PFCs  50%  66% 


Reforestation  14%  16%  31%  29% 


Solar  42%  15%  38%  13% 


Tidal  100%  100% 


Transport  0%  0%  33%  74% 


Wind  41%  50%  31%  34% 


Grand Total  30%  40%  30%  30% 


Reductions  Reductions 


   Number  (ktCO2e/yr)  Number  (ktCO2e/yr) 


Total  1275 


       


101,174   1485  41,784 


Percentage of all 


projects  39%  21%  45%  9% 


Note: The percentages in the upper panel are the unilateral or small-scale projects that 
claim technology transfer as a percentage of the unilateral or small-scale projects in the 
category. 



(27)Table 3 


Technology Transfer by Host Country Characteristics 


Technology Transfer 
 Claims as Percent of 


  


Number of 
 Projects 


Average 
 Project Size 


(ktCO2e/yr) 


Number of 
 Projects 


Annual 
 Emission 
 Reductions 
 Country Size (Population) 


Population less than 1 


million*  13  503  62%  60% 


Population 1 million to 5 


million  52  97  54%  55% 


Population 5 million to 10 


million  90  92  61%  66% 


Population 10 million to 25 


million  239  103  67%  72% 


Population 25 million to 50 


million  155  220  51%  74% 


Population 50 million to 100 


million  323  65  78%  79% 


Population 100 million to 


250 million  354  118  37%  55% 


Population 250 million to 1 
 billion 


Population over 1 billion  2070  160  22%  55% 


Total  3296  144  36%  59% 


Country Groups 


(Based on per capita GDP) 


Least Developed Countries   23  229  65%  88% 


Other Low-Income Countries  967  81  19%  42% 


Lower Middle-Income 


Countries  1805  181  34%  59% 


Upper Middle-Income 


Countries  452  125  73%  81% 


Other    49  137  65%  40% 


Grand Total  3296  144  36%  59% 
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        This  will  carried  out  by  ADATS  on  a  monthly  basis  on  the  basis  of  the  review  of  the  performance  standard tests and the monthly aggregated  logbooks from all
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