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ABSTRACT 

 

 This paper examines the effect of intellectual property rights and domestic absorptive 

capacity on clean technology transfer to developing countries, and analyzes how involvement in 

the Clean Development Mechanism (CDM) may alter the role played by these host country 

characteristics in encouraging technology transfer.   

 The transfer of climate change mitigation technologies has been identified as a key 

component of international efforts to combat climate change, and has been a central issue of 

importance in the negotiations to establish a potential successor to the Kyoto Protocol.  However, 

disagreements between the developed and developing Parties to the United Nations Framework 

Convention on Climate Change (UNFCCC) over the role intellectual property rights (IPR) 

should play in promoting technology transfer have hindered progress in the negotiations.  Albeit 

less contentious, the role of absorptive capacity in promoting technology flows to developing 

countries is an equally important aspect to examine.  The recent Cancun Agreements coming out 

of the UNFCCC call for increased support for capacity building in developing countries while 

simultaneously announcing the establishment of a Technology Mechanism to accelerate 

technology transfer.  Finally, this study undertakes an examination of how the CDM has 
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contributed to technology transfer, and how its impact interacts with those of IPR and absorptive 

capacity.  The results of this study are particularly pertinent to the current efforts of the 

UNFCCC, especially as the operational details of the Technology Mechanism have yet to be 

developed.  

 This study utilizes data on duplicate patent applications pertaining to wind power 

technologies as well as data obtained from CDM Project Design Documents.  A panel dataset 

with 34 years coverage is constructed using the wind patent data, and is analyzed using a 

negative binomial model.  The CDM project document data, on the other hand, is examined 

through cross-sectional analysis, using a probit model.  The use of numerous methodologies 

allows for a robust comparison and comprehensive analysis of the results.  The study concludes 

that IPR play a significant and positive role in attracting technology transfer outside of the CDM 

context, but cease to be a relevant factor in determining technology flows to countries hosting 

CDM projects.  The results also demonstrate that absorptive capacity attracts inflows of 

technology, and that this relationship is affected, albeit somewhat ambiguously, by participation 

in the CDM.  Lastly, the CDM is determined to have a significant impact on the roles of 

absorptive capacity and IPR in determining technology transfer.   
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INTRODUCTION 

 

 One of the most important issues facing the international community today is how to 

respond to the threat of climate change.  Carbon-cutting and energy-efficient technologies will be 

key components of the international effort to mitigate the effects of climate change, yet the 

availability of these technologies is highly uneven in countries across the development spectrum.  

As such, international technology transfer will be critical to ensuring widespread access to the 

technologies that will enable a low carbon future.  International technology transfer refers to the 

transfer of a technology from one country to another where the technology is not yet available 

domestically, and may include equipment transfer as well as knowledge transfer (such as 

personnel training or technical assistance).  Of particular interest to the international response to 

climate change, and to this study, is the transfer of “clean” technologies that reduce greenhouse 

gas emissions output, contribute to the generation of renewable and efficient energy, and 

facilitate adaptation and sustainable development efforts.  Henceforth, any reference to 

technology refers to the subset of technologies relevant to climate change mitigation. 

 The barriers and drivers of international clean technology transfer are still not well 

understood.  In particular, the role of intellectual property rights (IPR) has developed into an 

increasingly important and contentious item of debate as the international community negotiates 

a potential successor to the Kyoto Protocol.  Intellectual property rights, such as patents, provide 

the owner of an invention with temporary exclusive rights to the use, manufacture and marketing 

of that invention, and has been cited as both an impediment and a facilitator of the transfer of 

technologies.  Less controversial but also of potential importance is the role of domestic 

absorptive capacity.  Absorptive capacity represents the technological know-how and extent of 
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human capital in a country, which enables it to learn from the import of new technologies and 

adapt these technologies to best meet local needs.   

 Developing a better understanding of how host country characteristics, such as the 

strength of intellectual property protections and level of absorptive capacity, contribute to the 

transfer of clean technologies will help to facilitate a more informed policy making process. 

 

BACKGROUND 

 

 The need for technology transfer has been widely acknowledged in international 

conventions, including the United Nations Framework Convention on Climate Change 

(UNFCCC)
i
 and the Agreement on Trade-Related Aspects of Intellectual Property Rights 

(TRIPS) of the World Trade Organization (WTO).
ii
  Article 4.5 of the UNFCCC states that 

developed country Parties should “take all practicable steps to promote, facilitate and finance, as 

appropriate, the transfer of, or access to, environmentally sound technologies and know how to 

other Parties, particularly developing country Parties to enable them to implement the provisions 

of the Convention.” (UNFCCC 1992)  In addition, Article 7 of the TRIPS Agreement, to which 

all 153 country members of the WTO are signatories, states: “the protection and enforcement of 

intellectual property rights should contribute to the promotion of technological innovation and to 

                                                 
i
 The UNFCCC is an international environmental treaty produced as a result of the United Nations Conference on 

Environment and Development, also known as the Earth Summit, held in Rio de Janeiro in 1992.  192 countries are 

signatories to the UNFCCC, the objective of which is to stabilize greenhouse gas concentrations at a level that 

would prevent dangerous and long-lasting changes to the climate system from anthropogenic actions. 
ii
 The TRIPS Agreement was negotiated at the Uruguay Round of the General Agreement on Tariffs and Trade 

(GATT) in 1994, to set minimum standards for intellectual property protection in all WTO member countries.  

Deadlines for implementation of the Agreement’s provisions were tiered based on a countries level of development.  

Developed countries were granted a transition period of one year, developing and transition countries were allowed 

a period of four years, and least developed countries were granted a transition period of eleven years (until 1 January 

2006) which was recently extended to 1 January 2016 for protections pertaining to pharmaceutical patents. 
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the transfer and dissemination of technology, to the mutual advantage of producers and users of 

technological knowledge and in a manner conducive to social and economic welfare…” (WTO) 

 How to facilitate such transfer, however, has remained an issue of debate for the past two 

decades.  One program, the Clean Development Mechanism (CDM), has been viewed as a key 

avenue for clean technology transfer.  The Clean Development Mechanism was a result of the 

UNFCCC Conference of the Parties (COP) meeting in Kyoto, Japan in December, 1997.  Article 

12 of the Kyoto Protocol defines the dual purpose of the CDM to be: 1) to assist Parties not 

included in Annex I in achieving sustainable development and in contributing to the ultimate 

objective of the Convention; and 2) to assist Parties included in Annex I in achieving compliance 

with their quantified emission limitation and reduction commitments under Article 3.
iii

 (UN 

1998)  While the transfer of climate change mitigation technologies is not an explicit objective of 

the Clean Development Mechanism, the program has come to be viewed as a valuable tool for 

facilitating technology transfer, especially insofar as it promotes the sustainable development 

objectives of the host countries.   Technology transfer is not defined under the CDM, however, 

Section A.4.3 of the project design document, which must be submitted by all project developers, 

requests that project applicants “include a description of how environmentally safe and sound 

technology and know-how to be used is transferred to the host Party(ies).” (FCCC 2006) 

 With the CDM program now a decade old and the Kyoto Protocol due to expire in 2012, 

the development of mechanisms to enhance the transfer of technology has been a central item on 

the agenda in UNFCCC negotiations to develop a Kyoto successor, and the role of intellectual 

                                                 
iii
 Through the CDM, countries with emission reduction commitments under the Kyoto Protocol can implement clean 

development projects in developing countries to earn certified emission reductions credits which can then be 

counted towards meeting their Kyoto commitments.  In addition, the developing country parties can use the revenue 

from the emission reduction credits to fund sustainable development and climate change adaptation efforts. 
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property rights has risen to the center of the technology transfer debate.  The 2007 Bali Road 

Map included among its strategic objectives the development and transfer of environmentally 

sound technologies, and the Cancun Agreements, adopted at the 16
th

 COP in December 2010, 

established a Technology Mechanism, with the explicit goal of accelerating technology 

development and transfer in support of action on mitigation and adaptation.
iv

 (UNFCCC 2011)  

Notably absent from all of these texts was a discussion of the role of IPR in the technology 

transfer process, as an accord between the developed and developing parties could not be 

reached. 

 Developing countries, led most vocally by the emerging economic giants China and 

India, have argued that strong intellectual property protections raise the price of new carbon 

abatement technologies such that they would be prohibitively costly to implement on a wide-

scale, thereby hindering their low-carbon economic development efforts.  IPR afford patent 

holders the ability to gain sole access to a market while protecting against imitation or 

competition from industrial peers.  Correspondingly, this temporary market monopoly enables 

the patent holder to increase the rents earned on their technology as they have absolute control of 

supply in the absence of competition.  Some developing countries have drawn a parallel between 

the public good aspects of climate change mitigation and health care, and have proposed that the 

TRIPS clause allowing for the compulsory licensing of medicines should thus be extended to 

carbon abatement technologies as this would facilitate a more rapid and less costly diffusion of 

                                                 
iv
 The Bali Road Map was adopted at the UNFCCC meeting in December, 2007 to outline the two-year process 

leading up to a final binding agreement to replace the Kyoto Protocol at the December, 2009 UNFCCC meeting in 

Copenhagen.  However, the negotiations did not progress as hoped, and the resulting Copenhagen Accord was not 

legally binding and did not commit countries to a successor to the Kyoto Protocol.  
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technology.
v
  This position was reflected in the December 2009 report by the UNFCCC’s Ad-

hoc Working Group on Long-term Cooperative Action (AWG-LCA), in which developing 

countries put forth several IPR-related proposals for the post-Kyoto framework on climate 

change, including allowances for patent pooling, royalty-free licensing of green technologies, 

excluding green technologies from patenting, or even revoking patent rights for existing green 

technologies. (UNFCCC 2010b) 

 Developed nations, on the other hand, argue that without strong IPR there will be fewer 

incentives for the innovation and transfer of new clean technologies, especially where absorptive 

capacity is high. (Park and Lippoldt 2008)  They see IPR as a necessary tool to reward creativity 

and the risk-taking inherent to research and development.  The case in favor of intellectual 

property rights is augmented by the argument that the patenting process itself sparks innovation 

and increased technology flows, as the details of the technology included in the patent 

application automatically become public knowledge and may therefore inspire efforts by others 

to generate improved versions of the technology. To this end, the already relatively short patent 

lifespan of 20 years can be effectively ended by the entry of new, similar technologies to the 

market, which would generate competition and an ever increasing supply of relatively low-cost 

earlier generation technologies.   

Much less controversial, but also a potentially influential factor in the likelihood and 

success of technology transfer, is the level of absorptive capacity of the host country, that is, the 

                                                 
v
 Though the TRIPS Agreement does not define the term “compulsory licensing” the WTO has defined it as 

occurring when “the authorities license companies or individuals other than the patent owner to use the rights of the 

patent – to make, use, sell or import a product under patent (i.e. a patented product or a product made by a patented 

process) – without the permission of the patent owner.” (WTO, 2001)  Under the TRIPS Agreement the compulsory 

licensing of pharmaceuticals is allowed in public health emergencies (usually in developing countries with 

widespread public health problems and an inability to pay for the needed medications). 
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capacity of the local workforce to adapt and improve technologies to meet domestic needs.  The 

development of such a capacity has been identified as an objective of the UNFCCC, and was 

first recognized under Article 9 of the Convention, in which the Subsidiary Body for Scientific 

and Technological Advice was charged with providing advice on “ways and means of supporting 

endogenous capacity-building in developing countries.” (UNFCCC 1992)  Furthermore, a 

framework for capacity building in developing countries was established in the Marrakech 

Accords in 2001 for the purpose of assisting developing countries to “build, develop, strengthen, 

enhance, and improve their capabilities to achieve the objective of the Convention.”
vi

 (UNFCCC 

2002)  Finally, the recent Cancun Agreements concluded that “capacity-building support to 

developing country Parties should be enhanced with a view to strengthening endogenous 

capacities” and tasked the AWG-LCA with further developing the structure for institutional 

arrangements for capacity-building, to be considered by the COP at its 17
th

 session in Durban in 

December 2011. (UNFCCC 2011)  

 While it is widely believed that higher levels of absorptive capacity encourage the 

transfer of technology, this view is overly simplistic and overlooks its relationship to intellectual 

property rights and considerations as to how both of these factors, together, might influence 

technology transfer.  Though there is evidence of a positive correlation between a country’s level 

of absorptive capacity and strength of IPR, a window of disconnect may occur, which may best 

be viewed through the lens of economic development.  The relationship between intellectual 

property rights and per capita GDP has been shown to be U-shaped in a cross-sectional context, 

                                                 
vi
 It is worth noting that the Clean Development Mechanism was identified among the potential avenues for capacity 

building within the text of the framework.  Like the CDM’s contribution to technology transfer, a number of studies 

have been conducted on the CDM’s contribution to capacity building (and sustainable development), though an 

examination of this topic is beyond the scope of this paper.   
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meaning that although IPR and GDP per capita tend to have a positive linear relationship within 

a country, differences in the strength of this relationship can be spotted in a cross-country 

comparison. (Briggs 2007)  Figure 1 illustrates the relationship between IPR and GDP per capita 

found in a cross-sectional examination of one year from the panel dataset used in this study, 

which demonstrates a quadratic relationship though does not go so far as to exhibit a U-shape, 

possibly due to the panel dataset’s 

small sample size of sixteen 

countries.
vii

 

 The theory behind the U-

shape relationship however may be 

used to provide some insight into 

the theoretical relationship between 

IPR, absorptive capacity, and 

technology transfer.  The least 

developed countries, albeit having lower levels of absorptive capacity, may be more willing to 

adopt strong IPR regimes as a result of international pressure to do so, in the hopes of gaining 

access to international trade and technologies. (Briggs 2007)  Developing countries that are 

slightly further along in the development process, however, are more likely to have higher levels 

of absorptive capacity, and may therefore be less likely to adopt strong IPR regimes, in the hopes 

of enabling greater economic growth via imitation.  Finally, more developed countries with 

                                                 
vii

 The figure depicts a cross-country examination for the year 1993, as this was the year just prior to the signing of 

the TRIPS Agreement, after which point a cross-country examination would be more problematic as the TRIPS-

mandated IPR improvements are to be implemented by countries over differing timeframes. 
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higher levels of capacity may prefer to adopt stronger IPR in order to incentivize domestic 

innovation.  Figure 2 illustrates a positive linear relationship between absorptive capacity and 

GDP per capita for the same cross-section of data used in the previous figure.
viii

   

 Therefore, it ironically 

appears that theoretically, stronger 

IPR are more likely to be found in 

environments that render them 

frivolous, whereas countries that 

are better able to benefit 

economically as well as 

environmentally from the transfer 

of clean technologies are less 

inclined to adopt the regulations that would make technology transfer more appealing to 

technology providers.  

 While acknowledging the existence of a potentially complex relationship between IPR 

and absorptive capacity that may nuance their effects on technology transfer, this study does not 

attempt to further investigate the nature of this relationship.  However, it is the disconnect 

between technology producers and users’ preferences for IPR, which arises from this dynamic 

relationship, that motivates the question of whether and how programs such as the CDM or the 

newly established Technology Mechanism might alter the effects of country characteristics on 

technology transfer. 

                                                 
viii

 Other graphs created with alternate measures of absorptive capacity demonstrated similar positive linear 

relationships. 
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LITERATURE REVIEW 

 

 Though there have been a number of studies on the link between intellectual property 

rights and technology transfer in recent years, there is as of yet no consensus on the strength and 

nature of this relationship.  Park and Lippoldt (2008) found a positive relationship between IPR 

and technology transfer, particularly for high-tech products, though they also call attention to a 

potentially complex interaction between absorptive capacity and intellectual property rights. 

Trade and Foreign Direct Investment (FDI) inflows were also recognized as holding a significant 

and positive relationship with non-resident patenting.  Finally, they acknowledged that stronger 

IPR could boost the rights holder’s ability to “increase the rents earned on their technologies by 

constraining the quantity supplied (e.g. through increased prices).”  This is precisely the concern 

developing countries are voicing; though intellectual property rights may increase the likelihood 

of a technology provider being willing to transfer the technology, if the technology is too 

expensive to implement, then its availability offers no real benefit.   

 Copenhagen Economics (2009), on the other hand, asserts that sufficient competition 

exists both within and between carbon abatement technologies, and as such “IPR protection is 

not the main barrier preventing the transfer of environmental technologies to developing 

countries.”  In addition, their study finds no argument in favor of extending the TRIPS 

flexibilities to carbon abatement technologies given the number of older, substitute technologies 

available, many of which are not protected by IPR.   They argue that while many diseases are (at 

least initially) only treatable by one specific drug, a variety of alternative technologies are 

available to reduce carbon emissions, and therefore developing countries can, to a certain degree, 

“choose technologies that are not covered by IPR to reach their policy objectives.” (Copenhagen 
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Economics 2009) Moreover, the Copenhagen Economics study finds that the use of compulsory 

licensing or a weakening of IPR would disincentivize investment in developing new 

environmental technologies. 

 A number of studies suggest that IPR may be more important to the transfer of certain 

kinds of technologies or for countries at a particular level of development.  For example, Barton 

(2008) examined the possibility of IPR as a barrier in three specific sectors; photo-voltaic (PV), 

bio-mass, and wind energy, in emerging economies such as Brazil, China and India.  He 

determines that the level of competition in these three sectors is sufficiently strong and that 

licenses should be able to be acquired at a reasonable cost and therefore should not present an 

obstacle to the use of these technologies.  In conclusion, Barton agrees with Copenhagen 

Economics that given the level of competition that exists in the renewable energy sector, IPR do 

not present a barrier to the use of these technologies and therefore exceptions to the TRIP 

Agreement would not be appropriate.  Hall (2010) on the other hand, argues that given the 

presence of negative externalities and the social welfare cost of environmental damage, green 

technologies, simply due to their inherent nature as possible solutions to climate change, may not 

be most effectively promoted by IPR regulations, and IPR should not be the only policy 

instrument to encourage the innovation and transfer of climate change mitigation technologies. 

 In considering how the Clean Development Mechanism might impact flows of 

technology, Haščič and Johnstone (2009) also operated under the assumption that different types 

of technology may react to policies differently, and focused on wind power technologies 

specifically, employing patent data for 100 countries during a 20-year period. They found that 

while involvement in the CDM had a significant impact on the likelihood of technology transfer 
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from Annex I to non-Annex I countries, this effect was less powerful than that of domestic 

absorptive capacity on transfer.   

 Dechezleprêtre et al. (2009) conducted a similar study using patent data from the 

PATSTAT database as a proxy for the international transfer of twelve climate-related 

technologies.  They found that restrictions to international trade and weak intellectual property 

rights negatively influence international clean technology transfer.  In addition, they find that 

absorptive capacity, especially technology-specific knowledge, is a significant factor in 

determining the likelihood of technology transfer.  The study also examines the role of the Kyoto 

Protocol (of which the CDM is a product) in the diffusion of climate-related technology, and 

determines that participation in Kyoto has a statistically significant positive impact on patent 

flows for particular technologies. 

 Another subset of studies has recently started examining the role of host country 

characteristics in determining the odds of technology transfer from within the context of the 

CDM itself.  Haites et al. (2006) was among the first to use Project Design Documents (PDDs) 

to examine technology transfer in the Clean Development Mechanism.
ix

  They determined that a 

host country’s per capita GDP and size were not systematically related with the likelihood of 

technology transfer occurring.  However, despite asserting that host country characteristics and 

policies, such as protection of intellectual property rights or restrictions on FDI, can impact 

technology transfer, their method relied on including controls for individual host countries rather 

than testing directly for the effects of these characteristics.  Building upon this work, 

                                                 
ix
 Project developers are required to submit a Project Design Document (PDD) to the CDM Executive Board in order 

to register their CDM project.  A full list of all registered and proposed projects is available on the UNFCCC CDM 

website at: < http://cdm.unfccc.int/Projects/projsearch.html>. 
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Dechezleprêtre et al. (2008) incorporated a measure of technological capabilities (otherwise 

known as absorptive capacity) in their study, which also examined transfer claims from PDDs, 

and found that the effect of domestic technological capabilities differed by the type of 

technology transferred.  In addition, project characteristics such as size, number of similar 

projects previously implemented in the host country and the existence of a certified emissions 

reductions (CER) credit buyer were found to be significant determinants of whether technology 

transfer occurred.  Seres et al. (2008) corroborated these project-specific results, determining that 

overall technology transfer is more likely for larger projects (those expected to generate a greater 

amount of CERs) and when foreign participants are involved.  In addition, as the number of 

projects of a similar type in the host country increases, the likelihood of technology transfer 

decreases, as it is likely that the required technology for that type of project will have already 

been transferred to, or developed within, the country.  Like Haites, they found that technology 

transfer does not appear to be systematically related to the host country population or per capita 

GDP. 

 Finally, in the most recent study of this type Schmid (2010), using the dataset created by 

Seres et al., expanded the scope of host country characteristics considered in the model.  Schmid 

finds that education and higher levels of domestic research and development activity, which are 

indicators of absorptive capacity, do have significant effects on transfer, though concludes that 

the directions of these effects are ambiguous.   
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MY CONTRIBUTION 

 

 Technology transfer has been recognized as a key component of the international effort to 

mitigate climate change, yet disagreements over the role of intellectual property rights have 

hindered the progress of international climate change negotiations, and are at the crux of current 

efforts to design the newly established Technology Mechanism.  In addition, the role of 

absorptive capacity, while mentioned in several recent studies, has been largely overlooked in 

climate change policy discussions despite its relevance to technology transfer.  Finally, given the 

potentially opposing influences of these country characteristics, it is worth considering whether 

and how programs such as the CDM might interact with these characteristics in encouraging the 

transfer of technology.   

 While a number of researchers have recently begun to examine the impacts of IPR, 

absorptive capacity and CDM participation on technology transfer, the literature remains sparse 

and a more comprehensive examination of how these three influences work together to facilitate 

transfer has yet to occur.  Most notably, a high-level lack of consensus on the role of intellectual 

property rights continues to pervade international climate change negotiations and hinder clean 

technology transfer efforts; a debate which has thus far not been resolved in the empirical 

literature.  Determining how intellectual property rights and absorptive capacity affect the 

transfer of clean technologies, and whether such effects are conditional on certain circumstances, 

will better inform current policy making efforts.  Therefore, in the hopes of contributing to the 

knowledge base on this issue, I will explore the following questions using econometric analysis: 

- What effect does the strength of domestic intellectual property rights have on the transfer 

of clean technologies?   
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- What effect does domestic absorptive capacity have in determining clean technology 

transfer? 

- How does the CDM influence the impact of IPR and absorptive capacity on clean 

technology transfer?  

 

 This study will build upon the work of previous studies by using data pertaining to patent 

flows as well as information from CDM Project Design Documents to examine the effects of 

intellectual property rights and absorptive capacity on technology transfer from within as well as 

outside of the CDM.  The use of two different specifications of the dependent variable 

“technology transfer,” one of which is endogenous and another which is exogenous to the CDM, 

will enable me to explore how the CDM impacts the relationships between IPR, absorptive 

capacity, and technology transfer.  In addition, the use of cross-sectional as well as panel data 

provides a comprehensive analysis of these issues.    
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PROJECT DOCUMENT DATA (PDD) DATASET 

 

DATA 

 This section describes the specifications and sources of the variables included in the 

model which will be run using the PDD dataset.  Descriptive statistics for each of the following 

variables can be found in Table 1 in the Appendix.  Also in the Appendix, Figure 3 presents a 

correlation matrix of these variables. 

 

Dependent Variable 

 The dependent variable in the first set of data is derived directly from Clean Development 

Mechanism Project Design Documents.  I use the project document data prepared by Seres et al. 

(2008), who searched key sections of 3,296 PDDs for registered and proposed projects for 

references to technology transfer.  Statements related to technology transfer were typically found 

in sections A.4.2, A.4.e, or B.3 of the PDDs and were coded according to the nature of the 

technology (equipment, knowledge, or both).  A breakdown of the types of transfer (as 

determined by Seres et al.) that occurred within this sample appears in Table 2 below.   
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Table 2 – Types of Transfer in CDM Projects 

Code Type of Transfer Number of Occurrences 

3 Equipment and Knowledge 254 

2 Knowledge only 51 

1 Equipment only 131 

0 No mention of transfer 348 

-1 
Specifically states no 

transfer occurs 
236 

-2 
Within country transfer (no 

international partner) 
5 

 

As there is no guarantee that projects that have entered the project pipeline will eventually be 

approved, I will examine only those projects which have already been registered, which leaves 

me with a sample size of 1,025 projects in 40 non-Annex I countries with registration dates 

ranging from 2004 to 2008.  For my dependent variable “transfer” I will use a binary variable 

which takes the value of 1 if international technology transfer of any kind (equipment, 

knowledge, or both) is determined to have taken place.  According to this definition, transfer is a 

combination of codes 1, 2 and 3, and it occurs in 42.5% of the projects within my sample.  

Accordingly, projects with codes 0, -1 and -2 take the value of 0.  While a significant majority of 

the technology transferred originates in Annex I Parties to the Convention, several of the projects 

incorporate technology from other non-Annex I countries (most commonly from Brazil and 

China) as well as from Annex I countries. 
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Key Independent Variables of Interest 

 

IPR:  The strength of intellectual property rights within the host country is measured by the 

Ginarte-Park (GP) index of patent protection, as recently updated by Walter Park (Park 2008b).   

The GP index should be an effective indicator of IPR in the technology transfer context, as Park 

and Lippoldt (2008) found that patent rights are more strongly associated with technology 

transfer than indexes for copyrights or trademark rights.  The index is the unweighted sum of the 

following five components: 1) coverage (inventions that are patentable); 2) membership in 

international treaties; 3) duration of protection; 4) existence of enforcement mechanisms; and 5) 

restrictions (for example, compulsory licensing in the event that a patented invention is not 

sufficiently exploited).  The index generates a value every 5 years for 122 countries, scoring 

national patent systems on a scale of 0 to 5, with higher values indicating stronger levels of 

protection.   

 

Absorptive Capacity: I use two alternative indicators of absorptive capacity in my models.  I start 

by using the ArCo indicator of technological capabilities for developed and developing 

countries.  The ArCo index, developed by Archibugi and Coco (2004), is valued on a scale of 0 

to 1 and is generated by taking the simple mean three key components of absorptive capacity, 

which are themselves each comprised by taking the simple mean of a number of indicators.  The 

three components and their respective indicators are as follows:  

1) Technology Creation 

- Number of scientific articles per million people 

- Patents granted at the United States Patent and Trademark Office per million people 
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2) Technology Diffusion  

- Internet users per million people 

- Fixed and mobile telephone lines per million people 

- Electricity consumption per million people 

3) Human Skills 

- Gross tertiary science and engineering enrolment  

- Mean years of schooling 

- Adult literacy rate by country 

 

The main drawback of the ArCo index is the infrequency with which the values are updated – 

only two index values, which can be roughly interpreted as representing the years 1985-1990, 

and 1995-2000, have been assigned to each of the countries in the index.  An additional 

drawback of the ArCo index is the fact that it is constructed using the simple mean, assuming 

that each factor contributing to the index is of equal importance to absorptive capacity. 

 To obtain a more frequent measure of absorptive capacity I have developed an Index of 

my own to serve as an alternative to the ArCo index.  Given the high correlation between many 

indicators which may be used to measure absorptive capacity, principal component analysis is a 

useful tool for combining these indicators into a single value.  Principal component analysis 

generates an index value which represents a summary of the linear relationship between the 

component variables, thereby capturing most of the “essence” of each of these variables, while 

preserving a sense of the relationship between these various components.  Using ArCo as a 

guide, I included indicators representing technology creation, technology diffusion and human 

skills in the development of the index.  The following are indicators that I considered for 

inclusion in the index:  
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- Number of trademark applications filed by domestic inventors 

- Number of science and engineering articles published 

- R&D expenditures as a percent of GDP 

- Number of mobile phone subscribers per 100 people 

- Number of internet users per 100 people 

- Electricity consumption (kWh per capita) 

- Average years of schooling 

- Tertiary education 

 

Each of these indicators was obtained from the World Bank’s World Development Indicators 

except for “average years of schooling” which was generated by Barro & Lee (2010).  

 Upon a series of trial and error, I identified three specifications of the index that 

maximized the number of observations retained while representing each of the three components 

identified above.  I have not normalized these indices, therefore the minimum and maximum 

index values do not have any inherent meaning beyond the generalization that lower index values 

indicate weaker absorptive capacity, and higher index values indicate stronger absorptive 

capacity.  The three specifications of the Index are as follows: 

- Index3 – Articles, Mobiles, Average education 

- Index4 – Articles, Trademarks, Mobiles, Average education 

- Index5 – Articles, Trademarks, Mobiles, Internet, Average education 

 

In constructing the indices I used the 2000-2004 average of each of the component indicators 

except for the “average education” indicator, for which I used the average of the 2000 and 2005 

values of the index developed by Barro & Lee.  I will employ all four measures of absorptive 

capacity in the regressions using the PDD dataset. 
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Control Variables 

 Country Specific – Each of the host country-specific variables were obtained from the 

World Bank’s World Development Indicators unless otherwise indicated.  These variables are as 

follows:
x
 

 
Trade: Measured as the logarithm of merchandise exports and imports as a percentage of GDP, 

trade is one avenue through which technology transfer may occur, and therefore should be 

controlled for.  A greater openness to trade is expected to be correlated with a higher degree of 

technology transfer. 

 
Foreign Direct Investment: Like trade, FDI has often been used as a proxy for technology 

transfer, and it is expected that there is a positive correlation between levels of FDI and 

technology transfer.  FDI in this instance is measured as the logarithm of net inflows of FDI as a 

percentage of GDP.   

 
GDP per capita: I also control for GDP per capita as its U-shape relationship with IPR could 

cause the significance of the coefficient on IPR to be overestimated if GDP were omitted.  In 

addition, since the demand for energy, and clean energy, rises with economic development, 

higher per capita income is expected to have a positive relationship with technology transfer.  

                                                 
x
 A number of the independent variables are used in logarithmic form.  This is done in order to allow for a better 

goodness-of-fit of the data to a linear regression line, by normalizing the variability of some variables that, for 

example, exhibit diminishing marginal returns, such as GDP per capita.  In addition, logarithms are used when an 

examination of a variable in its ordinal form would not allow for an intuitive interpretation of the effect of that 

variable.  For example, variables that are measured in tons of carbon emissions reductions equivalent, CO2e, are 

best interpreted in terms of percent changes, rather than unit changes. 
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Here economic development is measured as the logarithm of GDP per capita, adjusted for 

purchasing power parity and presented in current international dollars. 

 

 Project Specific – In addition to host country related variables there are several project-

related variables that are included in the PDD dataset.  Each of the project-related variables was 

included in the PDD information provided by Seres et al. (2009).  

 

Project size: Project size is measured as the logarithm of expected average kilotons of CO2 

equivalent emissions reductions.  Project size is expected to be positively correlated with the 

occurrence of technology transfer.  As discussed by Schmid (2010), this is because the high fixed 

costs associated with technology transfer (from identifying appropriate technologies, meeting 

licensing and patent requirements, etc.) may not be deemed worthwhile for small projects that 

are only expected to generate a small amount of certified emissions reductions. 

 
Credit Buyer: Projects which have a credit buyer lined up are also more likely to entail 

technology transfer, as one might expect that countries that have agreed to buy the CERs 

generated by a specific project will have a stake in that project’s success, and therefore may also 

be technological contributors to the project. 

 
Similar: This variable measures the number of projects of a similar type, by sector (such as 

agricultural, wind, or ocean), that have previously been established in the host country.  It is 

expected that as the number of similar projects increases, the domestic stock of relevant 

technology and know-how will also rise, thereby reducing the likelihood of additional equipment 
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or knowledge transfer.  This variable was created using the information on Project Type and 

Project Registration Date that was included in the data provided by Seres et al. (2009). 

 

METHODOLOGY 

 As mentioned previously, the project-specific data gleaned from the PDDs spans the 

years 2004 to 2008.  However, for each of the country-specific variables outlined in the previous 

section I generated the 2000-2004 average value of the indicator for that host country.  

Exceptions to this rule are each of the indices – for the Ginarte Park IPR index I assigned the 

average of the 2000 and 2005 values of the index, and for the ArCo index I used the 1995-2000 

value for each country.  Finally, each of my own indices for absorptive capacity was constructed 

from the means of the component indicators, as previously discussed.  This method of 

construction is consistent with the other control variables in this model, for which I also inserted 

the mean values of the years immediately preceding project start dates.  This is in order to ensure 

exogeneity of the host country characteristics in the technology transfer decision making process 

and to be able to accurately measure their effect on the transfer of technology.  I then conduct a 

cross-sectional analysis of the data using the following probit equation:   

 

Pr(Transfer =1|X) = ɸ ßX 

 

where  X= ß0 + ß1lnProjectSize + ß2Buyer + ß3Similar + ß4lnTrade + ß5lnFDIr + 

    ß6lnGDPpercapita + ß7Absorptive Capacity + ß8IPR + ε 

and ε =  the unexplained variance. 
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 By applying cross-sectional analysis, I will be able to examine whether higher average 

levels of IPR strength or absorptive capacity correspond with a higher probability of technology 

transfer occurring.  However, because this method of analysis does not allow for a comparison of 

how changes in the frequency of technology transfer correspond to changes in IPR strength or 

absorptive capacity over time, a causal relationship cannot be inferred.  Cross-sectional analysis 

also runs the risk of omitted variable bias as country and year fixed effects cannot be applied.  In 

addition, several data-related limitations should be noted, including: the construction of the 

dependent variable, which is developed through human interpretation of textual information; 

multicollinerarity between IPR and Absorptive Capacity; and the infrequent and unsophisticated 

construction of the ArCo index. 

 

RESULTS 

Sensitivity Analysis 

 Prior to running regressions on the model a sensitivity analysis was conducted to confirm 

that each of the variables previously specified are relevant to the model and to identify any 

multicollinearity problems.  Variables were added to the sensitivity analysis in the same order in 

which they are listed in the model, and each specification of Absorptive Capacity was added to 

the sensitivity analysis separately.  The sensitivity analysis confirmed that Project Size, Credit 

Buyer and number of Similar projects all significantly impacted technology transfer, and in the 

expected direction, and are therefore important characteristics to control for in the model.  The 

introduction of Trade and FDI to the model also revealed that these are signification contributors 
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to technology transfer, and it was at this point that having a Credit Buyer became an insignificant 

indicator of transfer, though Project Size and Similar remained highly significant.   

 Adding GDP per capita however negatively impacted the significance of FDI, though 

Trade remained strongly significant.  This may be due to multicollinearity between FDI and 

GDP per capita, which are more highly correlated than Trade and GDP per capita.  However, a 

correlation matrix reveals that FDI and GDP per capita are positively correlated at r=.63, which 

is below the generally accepted cut-off point of r=.70 for including both variables in the model.  

A correlation matrix between these variables can be found in Figure 4 in the Appendix. 

 All of the measures of Absorptive Capacity were significant when first added to the 

model.  However adding IPR to the model lessened this significance, and caused ArCo and 

Index4 to become insignificant (though Index4 would be significant at the 15% level while ArCo 

would not even be significant at the 20% level).  While Absorptive Capacity is highly correlated 

with IPR, the changes in significance on Absorptive Capacity do not seem to be a reflection of 

the relative levels of correlation between each measure of Absorptive Capacity and IPR.  

However, multicollinearity between IPR and Absorptive Capacity should be noted as a limitation 

to the model.  See Figure 5 in the Appendix for a correlation matrix. 

 

Regression Results 

 Regression results are reported in Table 3 immediately following this analysis.  The 

results confirm the findings of previous studies that Project Size is one of the key determinants of 

technology transfer, as it is positively correlated with the probability of transfer and significant at 

the 1% level.  This is a reflection of market-driven decisions by project developers, who have an 
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incentive to make the large-scale project as profitable as possible (in terms of generating large 

amounts of CERs) and therefore transfer the technology that will make this possible.  In addition, 

the regressions demonstrate that the number of Similar projects previously implemented in the 

host country is significantly and negatively associated with transfer.  This is an intuitive 

relationship, as the need for additional transfers of technology pertaining to a specific project 

type will diminish over time as the host country gains exposure to and experience (hence 

building the domestic capacity) with that type of technology.  The presence of a foreign Credit 

Buyer, however, does not have a significant effect on the likelihood of transfer, which 

demonstrates that technology transfer does not only come from parties that have a vested interest 

in the CERs generated by the project.   

 The results also indicate that Trade is a positive and significant indicator of technology 

transfer, and is more relevant to transfer than FDI.  GDP per capita is also significantly and 

positively linked to technology transfer.  This is in contrast to the results generated by Seres et 

al. (2009) who found no systematic relationship between a country’s size (by population) or 

GDP and technology transfer.  However, in their model these aspects were considered separately 

and the opposing effects were interpreted as having an ambiguous effect.   

 Turning to the key variables of interest, Absorptive Capacity seems to be of more 

importance than IPR in determining the occurrence of technology transfer.  IPR was not 

significantly correlated with technology transfer in any of the regressions.  This is an interesting 

and important result, as it suggests that IPR neither positively nor negatively impacts flows of 

technology transfer through the CDM program.  The Policy Implications section will take on a 

broader discussion of this result.  ArCo and Index4 are found to have no significance 
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whatsoever, while Index3 and Index5 are both shown to significantly negatively impact 

technology transfer, at the 5 and 1% levels, respectively.  The differing levels of significance on 

each specification of Absorptive Capacity are likely due to the varying constructs of these 

indices.  The fact that they all demonstrated a negative relationship with technology transfer, 

however, is an interesting and unanticipated result, given the widely held belief that absorptive 

capacity, at least at some levels, contributes to technology transfer.   

Table 3 - Probit Regressions on PDD Data 

Independent (3.1) (3.2) (3.3) (3.4) 

Variables Transfer Transfer Transfer Transfer 

     

ln Project Size 0.1637*** 0.1759*** 0.1676*** 0.1838*** 

 (0.0327) (0.0328) (0.0331) (0.0334) 

Buyer 0.0468 0.0431 0.0450 0.0423 

 (0.1059) (0.1059) (0.1071) (0.1071) 

Similar -0.0037* -0.0034* -0.0036* -0.0032* 

 (0.0019) (0.0019) (0.0019) (0.0019) 

ln Trade 0.6032*** 0.6422*** 0.6063*** 0.6677*** 

 (0.1022) (0.1027) (0.0979) (0.1010) 

ln FDI 0.0925 0.0761 0.1347 0.1239 

 (0.1025) (0.0985) (0.1064) (0.1000) 

ln GDP per capita 0.5174*** 0.5393*** 0.4467*** 0.4763*** 

 (0.0963) (0.0931) (0.1156) (0.0983) 

IPR -0.0394 0.0821 -0.0740 0.0475 

 (0.1695) (0.1790) (0.1726) (0.1750) 

ArCo -0.6247    

 (0.4904)    

Index3  -0.1425**   

  (0.0624)   

Index4   -0.0375  

   (0.0254)  

Index5    -0.1051*** 

    (0.0363) 

Constant -6.9239*** -7.8527*** -6.4171*** -7.3212*** 

 (0.7434) (0.8820) (0.7747) (0.7697) 

Observations 990 989 977 977 

     

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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as they account for 34.2% of the projects that include transfer; therefore isolating this group for 

examination may be interesting. 

 In the analysis that follows, any statements about the nature of projects in the control 

countries were informed by an analysis of CDM projects conducted in Brazil, China, India and 

Mexico by Dechezleprêtre et al. (2009b).   Once controlling for these countries Project Size 

continues to have positive impact on technology transfer and is significant at the 1% level.  This 

is noteworthy as Chinese projects are typically much larger than projects in all other CDM 

countries, and the significance of a project’s size is robust even when controlling for China.  The 

coefficient on Similar becomes insignificant when China and India are controlled for but makes 

gains in significance once controlling for Mexico and Brazil.  This is due to the nature of CDM 

projects in Brazil and Mexico, which are highly concentrated in just two fields: renewable 

energy production and biogas recovery.  The reason these two countries don’t follow the trend of 

acquiring fewer transfers of technology as the number of similar projects rises is likely due to the 

fact that a high percentage of the projects undertaken in Brazil and Mexico are located in the 

subsidiaries of companies from Annex I countries.  As these two countries seem to be the 

exception to the rule, the regression results show that a negative relationship between Similar 

and Transfer ought to be expected for the remaining countries.  The significance levels on Buyer 

and Trade remain robust to these changes, so we can conclude that the presence of a credit buyer 

does not significantly impact technology transfer but trade does seem to play a highly important 

role.  FDI gains significance briefly while controlling for China and India, but loses significance 

again once Brazil and Mexico are added to the model, so this may again just be a reflection of 

the high level of investments in foreign companies’ subsidiaries that take place in those two 
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countries.  The effect of GDP per capita remains consistent with previous results when 

controlling for China and India, but actually switches sign and loses significance in all but one 

regression when controls for Brazil and Mexico are added.
xi

  Therefore, it appears that Brazil and 

Mexico were having a unique effect on the data, and that GDP per capita is not a significant 

determinant of transfer in CDM projects for most countries in general, which supports the 

findings of Seres et al. (2009). 

 Finally, we see that IPR continues to have an insignificant relationship with technology 

flows.  Therefore we can conclude that strength of IPR in a host country is not a significant 

factor in determining whether technology transfer is included within CDM projects.  Absorptive 

Capacity, on the other hand, continues to show a significant negative relationship with 

technology transfer, until Brazil and Mexico are controlled for, at which point it holds a positive 

significant relationship, or no significance, depending on the measure of Absorptive Capacity 

used.  The fact that Absorptive Capacity holds a negative correlation with technology transfer 

until controls for these four countries are included suggests these countries receive a 

disproportionate amount of technology transfer relative to their level of absorptive capacity, 

which may at least be partially due to country-specific circumstances, such as the high 

percentage of transfers to foreign company subsidiaries located within Brazil or Mexico.  An 

examination of these four countries’ ArCo ratings confirms that 3 out of 4 of them score at or 

below the mean ArCo value for this sample.  Another reason for the negative relationship may be 

that the indicators that contribute to the measures of Absorptive Capacity used here are general 

                                                 
xi

 The regression with ArCo shows the negative coefficient on GDP per capita to be significant at the 10% level. 
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in nature, and perhaps more technologically-specific indicators of capacity would be more 

relevant to encouraging technology transfer. 

Table 4 – Probit Regressions on PDD data with Country Dummies
xii

 

Independent (4.1.1) (4.2.1) 

Variables Transfer Transfer 

   

ln Project Size 0.1567*** 0.2077*** 

 (0.0329) (0.0349) 

Buyer -0.0074 -0.0865 

 (0.1081) (0.1129) 

Similar -0.0029 -0.0078*** 

 (0.0021) (0.0023) 

ln Trade 0.5351*** 0.3475** 

 (0.1104) (0.1639) 

ln FDI -0.2354* -0.2144 

 (0.1374) (0.1481) 

ln GDP per capita 0.7145*** -0.4332* 

 (0.2070) (0.2505) 

IPR 0.0198 -0.2808 

 (0.1712) (0.1778) 

ArCo -3.0717** 3.4544** 

 (1.2241) (1.5121) 

IN -0.6070** -1.0222*** 

 (0.2480) (0.2881) 

CN 0.7756* -1.0725** 

 (0.4447) (0.5060) 

BR  0.4151 

  (0.2556) 

MX  2.2634*** 

  (0.2713) 

Constant -7.3391*** 1.7095 

 (1.5986) (1.8878) 

Observations 990 990 

   

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

                                                 
xii

 Results for regressions run with the remaining specifications of Absorptive Capacity can be found in Table 4.1 and 

Table 4.2 in the Appendix. 
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MOTIVATION FOR CONTINUED ANALYSIS 

 While the results from the previous analysis are informative as to the relationship 

between a host country’s level of IPR, absorptive capacity and the likelihood of technology 

transfer occurring, these results pertain only to instances of technology transfer within CDM 

projects.  Though this information may be somewhat useful to policymakers on its own, a more 

comprehensive analysis of the effect of IPR and absorptive capacity on technology transfer 

would certainly be more valuable.  Though technology transfer occurs within CDM projects, 

transfer was never an explicit objective of the program.  As the international community works 

to develop the details of the Technology Mechanism, which will have the sole purpose of 

facilitating technology transfers, it will be important to examine how these host country 

characteristics impact technology flows in general, outside of the context of the CDM.  

Therefore, the next set of regressions will examine patent flows over a 34 year period to 

countries that are non-Annex I members of the CDM, in order to gain some insight into how IPR 

and absorptive capacity have affected technology transfer flows to these countries prior to and 

after the start of their involvement in the CDM. 
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PATENT DATASET 

 

DATA 

 This section describes the specifications and sources of the variables included in the 

model which utilizes patent data.  Descriptive statistics for each of the following variables can be 

found in Table 5 in the Appendix.  Also in the Appendix, Figure 7 presents a correlation matrix 

of these variables. 

 

Dependent Variable 

 The second specification of my dependent variable consists of duplicate patent 

applications.  While the duplicate patent filing itself does not guarantee technology transfer, it 

can be used as a proxy measure of technology transfer, as it represents the intention of the 

inventor to introduce the product into the second market.  I will employ the same patent data 

used by Haščič et al. (2011), who obtained the duplicate patent information from the European 

Patent Office’s Worldwide Patent Statistical Database, PATSTAT, which accumulates patent 

info from over 80 countries (EPO 2010).
xiii

  As previously mentioned, the effects of IPR and 

absorptive capacity on technology transfer may vary by project type.  For this reason, Haščič et 

al. chose to only extract those patent applications relevant to wind power generation, identified 

using International Patent Classification (IPC) code F03D which pertains to wind motors and 

turbines.
xiv

  I narrow the data to only those duplicate patents which were filed in a non-Annex I 

                                                 
xiii

 While patent information is available from several global databases, such as PATSAT, PlusPat and WPIX, the 

subscription fees for access to these databases were prohibitively costly for my purposes. 
xiv

 The extracted data reflects all data available for code F03D in the PATSTAT database.  However, this database 

may not have exhaustive coverage with regards to duplicates for some years and some offices.  Therefore, a value of 
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country by a foreign inventor in order to facilitate the comparison with technology flows in the 

CDM.  As in the previous dataset, this includes technology (patents) that originate in other non-

Annex I countries as well as from Annex I countries.  This leaves me with panel dataset with 

patent information for 16 recipient (host) countries from years 1975 to 2009.  The number of 

patents filed in a country in any given year ranges from 0 to 93, though there is a value of 0 for 

377 of the 560 total observations.  The countries for which I have patent data are equally 

distributed across income groups (as defined by the World Bank) and are as follows: Argentina, 

Brazil, Chile, China, Egypt, India, Indonesia, Israel, Republic of Korea, Malawi, Mexico, 

Morocco, Nicaragua, Philippines, Singapore, and South Africa.   

 

Key Independent Variables of Interest 

IPR:  As before, the strength of IPR within the host country is measured by the Ginarte-Park 

(GP) index of patent protection, as recently updated by Walter Park (2008b).  For the purposes of 

the wind patent dataset, which is constructed as an annual panel dataset, I impute the values of 

the GP index between each half-decade.  To do this, I simply repeat each GP index value for the 

following 4 years until the next GP value is provided.  These values can be reasonably imputed 

in this way, due to the stable nature of the subject matter the index is measuring.  As the 

intellectual property protections enacted by a country are likely to stay the same for a number 

years, and the GP index often repeats the same value for a country 3 or 4 times (indicating the 

                                                                                                                                                             
zero may mean either a true zero or missing data.  For this reason, it is possible that the coefficients on the 

independent variables in the model may be over or underestimated, but this cannot be determined as the direction of 

the bias is unclear. 
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passage of 15-20 years) before it changes, it is safe to assume that imputing the annual values 

does not threaten the integrity of the data. 

 

Absorptive Capacity: As in the previous model, I will include three specifications of the Index I 

created to serve as a measure of absorptive capacity.  Once again, the three specifications of the 

Index are as follows: 

- Index3 – Articles, Mobiles, Average education 

- Index4 – Articles, Trademarks, Mobiles, Average education 

- Index5 – Articles, Trademarks, Mobiles, Internet, Average education 

 

Annual values for each of the component indicators were used in the construction of the indices 

for the purposes of this dataset.  As previously described, the ArCo index of absorptive capacity 

offers only two values per country, therefore its use would not be appropriate in a panel dataset 

spanning 34 years.  For this reason I will only use the variations of the Index I created in this 

model.   

 

Control Variables 

 Country Specific – As before, all of the country specific variables were obtained from the 

World Bank’s World Development Indicators unless otherwise indicated.  These variables are as 

follows: 

 

Trade; FDI; GDP per capita: I include these variables as before, with the same specifications 

and reasoning. 
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CER: In order to test the hypothesis that participation in the CDM influences technology 

transfer, I have included a measure of the degree of involvement in CDM activities.  This 

measure is derived from the sum of average annual certified emission reductions (tCO2-eq/year) 

associated with the CDM projects of a host country in a given year, and is included in 

logarithmic form in the model.  CER data is obtained from the Institute for Global 

Environmental Strategies. (IGES 2010)  Though the first CDM project was not registered until 

2004, in order to facilitate the “prompt start” of the CDM, certain projects were allowed to earn 

certified emission reductions starting as early as January 1, 2000, therefore values for this 

variable begin in the year 2000. (CDM 2005)  Though all 16 of the host countries included in my 

dataset are non-Annex I Parties to the Kyoto Protocol, not all of them have hosted CDM projects 

or generated CERs (Singapore and Malawi have not).  Therefore, including a measure of the 

degree of a country’s involvement in the CDM should provide a more meaningful analysis of 

how involvement in the CDM influences technology transfer. 

 

Interaction Terms 

CER*IPR; CER*Absorptive Capacity: I also include interactions between the level of 

involvement in the CDM program (as measured by CERs) and IPR as well as between CDM 

involvement and the measures of Absorptive Capacity, in order to examine how the effects of 

these host country characteristics on technology transfer may change due to a country’s level of 

involvement in the CDM program.  This will enable a discussion of the impact of IPR and 

Absorptive Capacity on technology transfer both before and after the start of the CDM program, 

as well as facilitate a comparison with the results obtained from the PDD dataset. 
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METHODOLOGY 

 As previously described, the proxy measure of technology transfer in this model is the 

number of duplicate patent applications filed in non-Annex I Parties to the Kyoto Protocol, by a 

foreign patent holder, between 1975 and 2009.  The number of duplicate patents filed in a 

country in any given year ranges from 0 to 93; however, of the 560 observations for this variable, 

377 of them or 67.32% are zeros.  Given the count nature of the dependent variable and the high 

frequency of zero outcomes, the data would not be well estimated by an OLS regression.  In 

addition, the high variance of the dependent variable relative to the mean indicates that it does 

not fit nicely into a Poisson distribution.  I therefore employ a negative binomial model to 

conduct the following regression: 

 

Transfer = ß0 +ß1lnTrade + ß2lnFDI + ß3lnGDPpercapita + ß4Absorptive Capacity +  

  ß5IPR + ß6lnCER + ß7lnCER*Absorptive Capacity + ß8lnCER*IPR + ε   

where ε = the unexplained variance. 

 

 Unlike cross-sectional analysis, panel data allows us to examine how variables change 

over time, and therefore enable causal relationships to be inferred.  Panel data also offers the 

option to control for bias from unobserved year or country characteristics by including country 

and time fixed effects.   

 A Hausman test was conducted to determine whether fixed effects would be an 

appropriate addition to this model and failed to reject the null hypothesis that the coefficients in 

the fixed effects and random fixed effects specifications of the model are not systematically 

different.  As this indicates there is no significant correlation between the unobserved country 
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and year-specific effects and the regressors, the use of random effects offers a more powerful and 

parsimonious estimation of the model and therefore was applied to this model.   

 As mentioned elsewhere, limitations of this model include: the construction of the 

dependent variable; multicollinearity between IPR and Absorptive Capacity; and the relatively 

low sample size, especially when controlling for participation in the CDM. 

 

RESULTS 

Sensitivity Analysis 

 Once again variables were added to the sensitivity analysis in the same in order in which 

they are included in the model.  The analysis showed GDP per capita to be a more important 

determinant of technology transfer than either Trade or FDI.  A correlation matrix revealed that 

multicollinearity is not a concern amongst these three variables (see Figure 8 in the Appendix). 

Upon their addition to the model each measure of absorptive capacity was reported as a highly – 

and the only – significant predictor of transfer.  However, upon adding IPR to the model, which 

was highly significant, the significance of absorptive capacity lessened, while GDP per capita 

regained some significance.  This may be due to the interwoven relationships that exist between 

GDP, IPR and Absorptive Capacity, as previously discussed.  Figure 9 in the Appendix presents 

the correlation matrix between these variables, which demonstrates that these variables are 

highly correlated, depending on the measure of Absorptive Capacity used.  The multicollinearity 

of these variables is a limitation of the model which should be kept in mind.  Finally, while CER 

does not appear significant in its own right, several of the interaction terms with IPR and 

absorptive capacity were significant.  This will be discussed further in the regression results. 
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Regression Results 

 I first run the model incorporating just Trade, FDI, GDP per capita, and IPR and the 

measures of Absorptive Capacity in order to review the relationship between IPR and Absorptive 

Capacity on technology transfer in general.  In each of these regressions, IPR is positive and 

significant at the 1% level, and Absorptive Capacity is positive and significant at the 1% and 5% 

levels. These results corroborate the theories that higher levels of absorptive capacity and 

stronger intellectual property rights attract flows of technology.   

The significant negative coefficients on GDP per capita and Trade are surprising 

however, and are inconsistent with findings by other authors.  One possible explanation may be 

found by examining the economies and policies of these countries and the types of commodities 

most frequently traded.
xv

  Since these regressions are examining the likelihood of duplicate wind 

patent applications, not patent applications in general, one can reasonably deduce that trade may 

not contribute to the flow of wind technologies unless specific initiatives are in place that would 

encourage the use of wind energy.  In addition, the fact that trade not only doesn’t contribute, but 

actually negatively impacts flows of wind technologies to these countries, may be explained by 

the fact that many of these countries trade in oil, petroleum and natural gas, which likely 

indicates there is not a high demand for wind technologies in these countries.  As individual 

economic wealth and individual purchasing habits are generally tied to the overall economy, it is 

unsurprising that the direction of the coefficient on GDP per capita would correspond to that of 

Trade. 

                                                 
xv

 The sample itself can be ruled out as a potential cause of these surprising results, as the 16 countries included in 

the sample  are equally distributed across the income spectrum (as defined by the World Bank). 
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Next, the measure of level of participation in the Clean Development Mechanism (CER) 

is added to each of the regressions, which results in widely insignificant outcomes.  Of the few 

variables that do demonstrate some level of significance however, Trade, FDI, and Index4 are all 

shown to have a positive relationship with technology transfer, which is in line with what has 

generally been found in the literature.  GDP per capita, however, continues to exhibit a 

significant negative correlation with transfer.   

 Finally, interaction terms between CER and IPR as well as between CER and the 

measures of Absorptive Capacity were added to the model.  The purpose of including 

interactions is to determine the explicit impact of the CDM program on these host country 

characteristics’ relationships with technology transfer.  Once the interactions are added, Trade 

and FDI are positively and significantly related to the number of patents filed.  GDP per capita 

retains a negative significant relationship, except for when Index4 is used, in which case Trade 

and GDP per capita are both not significant.  The interactions between CER and the measures of 

Absorptive Capacity, which are significant and positive in two out of the three regressions, 

indicates that absorptive capacity continues to have a positive impact on technology transfer 

within the context of the CDM.  The interaction between CER and IPR is negative in direction, 

though it only demonstrates significance in the iteration of the model using Index5 (regressions 

6.9).  In addition, the coefficient on IPR remains insignificant when these interactions are added 

to the model, except in regression 6.9.   

 It should be noted that the number of observations included in these regressions drops 

from a maximum of 340 to a minimum of 52.  This is largely due to the fact that CER does not 

begin to take on values until the year 2000, but also depends on the measure of absorptive 
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capacity used.  Therefore any changes in sign or significance may also be partially impacted by 

the change in the number of observations considered.  

 However, these results are interesting in that they largely agree with the results from the 

regressions using the PDD data, which inherently reflect participation in the CDM program and 

were based on a much larger sample size.  In addition, as the results from the panel dataset allow 

causal relationships to be inferred, whereas the results of the cross-sectional analysis merely 

demonstrate that changes between variables are correlated,  the concurrence between these sets 

of results strengthens the conclusions drawn from these regressions.  While Trade negatively 

corresponds with wind technology flows to these countries in general, once they begin 

participating in the CDM, Trade and FDI become significantly and positively associated with the 

transfer of wind technologies.  This is an intuitive result, as the CDM program serves to generate 

demand for wind technologies for emission reduction projects and also attracts foreign capital as 

investors seek to gain from the generation of CER credits to be sold to Annex-I countries.  While 

GDP per capita exhibits a significant negative relationship with technology flows in this 

instance, and the regressions on the PDD data resulted in a negative but insignificant coefficient 

on GDP per capita (once controlling for Brazil and Mexico), this may simply be due to the 

differing sample sizes. 

 In addition, once controlling for participation in the CDM program, IPR becomes an 

insignificant factor in determining the transfer of technology except for in regression 6.9, in 

which case although IPR remains significant, the significant negative coefficient on its 

interaction with CER demonstrates that participation in the CDM program makes IPR less 

important.   Though more ambiguous, the results also seem to indicate that absorptive capacity is 
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generally a positive, if not significant, contributor to technology transfer for countries within the 

CDM program.  This is consistent with the findings of the PDD regressions, once controlling for 

China, India, Brazil and Mexico (Table 4.2).  However, the regressions results from the patent 

data exhibit weaker positive, and more insignificant, coefficients on absorptive capacity than do 

the results from the PDD data.  To this point it is important to note that China, India, Brazil and 

Mexico are also all included in the patent dataset sample but were not controlled for in these 

regressions as they were in the PDD regressions, therefore the weaker significance of absorptive 

capacity in the patent regression results may be due to their inclusion.  This brings back into 

focus the previously made comment that while overall, absorptive capacity is positively 

associated with inflows of technology, it appears this effect can be overridden by other country-

specific attributes or circumstances that encourage technology providers to engage in transfer 

despite the low levels of absorptive capacity in the host country.  However, the regressions using 

the patent data still indicate that participation in the CDM has a small significantly positive effect 

on absorptive capacity’s role in encouraging technology transfer. 

 Results from the patent data regressions are presented in Table 6 below.  
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Table 6 - Negative Binomial Regressions on Patent Data 

Independent (6.1) (6.2) (6.3) (6.4) (6.5) (6.6) (6.7) (6.8) (6.9) 

Variables Patents Patents Patents Patents Patents Patents Patents Patents Patents 

ln Trade -0.6674** -0.4674 -0.8230* 1.5784** 0.7635 1.1525 2.2769*** 1.2150 1.7405** 

 (0.3371) (0.3991) (0.4711) (0.7333) (0.6657) (0.7043) (0.7474) (0.8602) (0.7828) 

ln FDI -0.0099 0.0048 0.0443 0.3501 0.4683* 0.4564 0.4068* 0.4635* 0.5114** 

 (0.0809) (0.0927) (0.1147) (0.2851) (0.2681) (0.2817) (0.2376) (0.2369) (0.2304) 

ln GDP per capita -0.4188** -0.4055** -0.6599** -1.8811 -1.0810 -2.3157** -2.5226** -1.7968 -2.5841** 

 (0.2137) (0.2018) (0.3313) (1.1488) (1.2336) (1.0895) (1.1585) (1.3792) (1.1505) 

IPR 0.6479*** 0.6039*** 0.9852*** 0.2217 -0.3213 0.0635 2.1257 1.0467 2.5129* 

 (0.1854) (0.1934) (0.2525) (0.3104) (0.2887) (0.2398) (1.4901) (2.0649) (1.4580) 

Index3 0.2867**   -0.0307   -0.9369*   

 (0.1429)   (0.3701)   (0.5551)   

Index4  0.2486***   0.2814**   0.0098  

  (0.0472)   (0.1403)   (0.3480)  

Index5   0.3580***   0.1516   -0.6415 

   (0.1283)   (0.2914)   (0.4871) 

ln CER    0.0533 -0.0549 0.0698 0.5300 0.3736 0.7720 

    (0.0977) (0.1044) (0.0830) (0.4670) (0.6955) (0.4854) 

ln CER*IPR       -0.1777 -0.1107 -0.2231* 

       (0.1342) (0.1712) (0.1313) 

ln CER*Index3       0.0820**   

       (0.0376)   

ln CER*Index4        0.0112  

        (0.0134)  

ln CER*Index5         0.0655* 

         (0.0356) 

Constant 3.1993 2.5522 5.1975 11.3829 10.2426 17.3939* 9.9541 10.2536 10.2966 

 (2.1382) (1.9956) (3.1612) (9.6397) (9.4133) (9.2587) (10.5492) (9.4814) (11.4036) 

Observations 340 278 201 62 52 52 62 52 52 

          

Number of countries 16 16 15 14 13 13 14 13 13 

          

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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POLICY IMPLICATIONS AND CONCLUSION 

 

 This study has examined the role of intellectual property rights and absorptive capacity 

on the transfer of clean technologies to developing countries from both within and outside of the 

context of the Clean Development Mechanism.  The analysis conducted using information from 

the CDM’s Project Design Documents revealed that intellectual property rights do not 

significantly impact the likelihood of technology transfer.  This finding was upheld in the 

regressions pertaining to duplicate wind patent filings.  IPR was found to play a significant and 

positive role in determining the number of foreign patent filings in developing countries outside 

of their involvement in the CDM, however.  This result has major policy implications, as it 

indicates that while having strong intellectual property rights is important for developing 

countries hoping to attract clean technology under general circumstances, IPR becomes less 

important in encouraging transfers to countries that participate in the CDM, a program which has 

generated incentives for the transfer of clean technologies.   This evidence of a contextual 

relevance of IPR to technology transfer should be informative to policymakers participating in 

the international climate change negotiations, to those responsible for determining how to best 

design programs such as the Technology Mechanism, as well as to policymakers designing 

domestic policies to encourage technology transfer. 

 Absorptive capacity was also found to play a significant and positive role in determining 

technology transfer under general circumstances.  This effect was less consistently significant for 

countries involved in the CDM however, and controlling for specific countries revealed that the 

direction and significance of absorptive capacity may be influenced by characteristics or 
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circumstances specific to that country that otherwise influence the behavior of project developers 

and technology providers within the CDM context.  However, the regressions using the patent 

data, which does not control for any specific countries, still indicates that participation in the 

CDM has a small significant positive effect on absorptive capacity’s role in encouraging 

technology transfer.  Therefore, while efforts by the UNFCCC to promote capacity building may 

be well guided for improving countries’ ability to better attract technology transfer in general, 

policymakers may need to tread more carefully when discussing the effect of absorptive capacity 

on technology transfer within the context of a program which facilitates technology transfer in its 

own right.  Although the results indicated that absorptive capacity retained a positive significant 

effect on technology transfer for most countries within the CDM, the fact that this generalization 

does not apply to the four countries hosting the greatest number of CDM projects should not be 

ignored. 

 Finally, involvement in the CDM was found to have a significant impact on the roles of 

both absorptive capacity and intellectual property rights in determining technology transfer.  This 

illustrates that programs which facilitate technology transfer, even if not originally designed for 

the purpose, can substitute for, and even override, host country characteristics which would 

otherwise be important for encouraging technology transfer.  This is of particular significance to 

the current efforts of the UNFCCC to promote the transfer of technologies to developing 

countries, as it demonstrates that even countries that do not have strong intellectual property 

rights or absorptive capacity – both of which are extremely important for attracting technology 

flows under general circumstances – can benefit from programs to encourage technology 

transfer. 



 

45 

 

 Several areas where additional research is needed have been identified over the course of 

conducting this study.  This paper hinted at a potentially complex relationship between levels of 

absorptive capacity and intellectual property rights that may interact in various ways to influence 

technology transfer.  A more thorough examination of this relationship would enhance the 

discussion of how these variables affect technology transfer individually.  In addition, the role of 

intellectual property rights in capacity building would be an interesting topic to examine, as 

counties seek to maximize the benefit derived from the import of technologies.  It also became 

evident throughout the regressions from both datasets in this study that the best method of 

measuring absorptive capacity remains unclear, and that various proxy measurements for 

absorptive capacity have the potential to render different results.  There is major room for 

improvement in this area, and future studies could contribute greatly to the literature by 

identifying a stable and comprehensive measurement of absorptive capacity. 

 While additional research is needed in the areas outlined above to build a more 

comprehensive understanding of these interconnected issues, this work serves as a step in that 

direction. 
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APPENDIX 

 

 

Table 1 – Descriptive Statistics for the PDD Dataset 

Independent 

Variables 

Number of 

Observations 
Mean Std. Dev. Min Max 

Transfer 1025 .425 .495 0 1 

ln Project 

Size 
1025 3.811 1.489 -.693 9.253 

Credit 

Buyer 
1025 .675 .469 0 1 

Similar  1025 37.125 34.989 1 114 

ln Trade 1025 3.579 .545 2.966 5.188 

ln FDI 1004 .694 .650 -2.316 2.158 

ln GDP per 

capita 
1024 8.239 .742 6.630 10.963 

ArCo 1025 .355 .138 .096 .751 

Index3 1022 .446 1.148 -1.932 4.440 

Index4 1009 1.985 2.348 -1.354 6.440 

Index5 1009 1.015 1.646 -1.929 5.660 

IPR 1009 3.395 .429 1.5 4.28 
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Table 4.1 - Probit Regressions on PDD data using two Country Dummies 

Independent (4.1.1) (4.1.2) (4.1.3) (4.1.4) 

Variables Transfer Transfer Transfer Transfer 

     

ln Project Size 0.1567*** 0.1620*** 0.1601*** 0.1751*** 

 (0.0329) (0.0331) (0.0333) (0.0337) 

Buyer -0.0074 -0.0210 -0.0021 -0.0458 

 (0.1081) (0.1086) (0.1092) (0.1106) 

Similar -0.0029 -0.0027 -0.0021 -0.0029 

 (0.0021) (0.0021) (0.0020) (0.0021) 

ln Trade 0.5351*** 0.5703*** 0.3604*** 0.5751*** 

 (0.1104) (0.1120) (0.1247) (0.1083) 

ln FDI -0.2354* -0.2857** -0.1714 -0.4031*** 

 (0.1374) (0.1418) (0.1394) (0.1490) 

ln GDP per capita 0.7145*** 0.8039*** 0.5755*** 1.1217*** 

 (0.2070) (0.2200) (0.1985) (0.2300) 

IPR 0.0198 0.1374 -0.0644 0.0434 

 (0.1712) (0.1824) (0.1737) (0.1761) 

ArCo -3.0717**    

 (1.2241)    

Index3  -0.3630***   

  (0.1221)   

Index4   -0.2410**  

   (0.1114)  

Index5    -0.4349*** 

    (0.0925) 

IN -0.6070** -0.4918* -0.4236 -0.2388 

 (0.2480) (0.2600) (0.2968) (0.2730) 

CN 0.7756* 0.6453* 1.3383* 1.6881*** 

 (0.4447) (0.3617) (0.7945) (0.4673) 

Constant -7.3391*** -9.5219*** -6.1370*** -11.7855*** 

 (1.5986) (2.0947) (1.4572) (1.9796) 

Observations 990 989 977 977 

     

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 4.2 – Probit Regressions on PDD data using four Country Dummies 

Independent (4.2.1) (4.2.2) (4.2.3) (4.2.4) 

Variables Transfer Transfer Transfer Transfer 

     

ln Project Size 0.2077*** 0.2101*** 0.2121*** 0.2135*** 

 (0.0349) (0.0352) (0.0354) (0.0354) 

Buyer -0.0865 -0.0728 -0.0622 -0.0727 

 (0.1129) (0.1130) (0.1142) (0.1144) 

Similar -0.0078*** -0.0079*** -0.0080*** -0.0080*** 

 (0.0023) (0.0023) (0.0023) (0.0023) 

ln Trade 0.3475** 0.2322 0.3344* 0.3771* 

 (0.1639) (0.1795) (0.1753) (0.1969) 

ln FDI -0.2144 -0.1704 -0.1535 -0.2497 

 (0.1481) (0.1589) (0.1797) (0.1766) 

ln GDP per capita -0.4332* -0.3822 -0.2095 -0.0194 

 (0.2505) (0.2618) (0.2544) (0.2937) 

IPR -0.2808 -0.3245 -0.2442 -0.1634 

 (0.1778) (0.1992) (0.1969) (0.1898) 

ArCo 3.4544**    

 (1.5121)    

Index3  0.2592*   

  (0.1457)   

Index4   0.1547  

   (0.1689)  

Index5    -0.0005 

    (0.1224) 

IN -1.0222*** -1.2476*** -1.3720*** -0.9968** 

 (0.2881) (0.3314) (0.5093) (0.3924) 

CN -1.0725** -0.7181* -1.2622 -0.1228 

 (0.5060) (0.4238) (1.2592) (0.6329) 

BR 0.4151 0.1674 -0.0398 0.1864 

 (0.2556) (0.2437) (0.3490) (0.2725) 

MX 2.2634*** 2.1515*** 1.9666*** 1.9584*** 

 (0.2713) (0.2593) (0.2422) (0.2564) 

Constant 1.7095 2.9633 0.8928 -1.1055 

 (1.8878) (2.7289) (2.5355) (3.0057) 

Observations 990 989 977 977 

     

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Table 5 – Descriptive Statistics for the Patent Dataset 

Independent 

Variables 

Number of 

Observations 
Mean 

Standard 

Deviation 
Minimum Maximum 

Number of Duplicate 

Patent Applications 
560 2.762 10.329 0 93 

ln Trade 560 3.755 .725 2.141 5.913 

ln FDI 516 -.006 .1576 -6.176 3.008 

ln GDP per capita 480 8.223 1.115 5.521 10.88 

Index3 357 -1.63e-09 1.283 -1.671 4.431 

Index4 290 -1.15e-09 1.416 -1.341 10.047 

Index5 205 -6.92e-09 1.507 -1.916 4.63 

IPR 560 2.311 1.131 .2 4.33 

ln CER 94 12.742 2.448 8.156 18.406 

ln CER*Index3 63 13.773 16.163 -8.185 65.682 

ln CER*Index4 53 16.16 35.47 -9.3 179.06 

ln CER*Index5 53 10.353 18.872 -14.795 63.035 

ln CER*IPR 94 46.994 13.011 20.61 75.1 
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Figure 3 – Correlation Matrix for the PDD Dataset 

 

Figure 4 – Correlation of Country-Specific Variables in the PDD Dataset 

 

Figure 5 – Correlation of Key Variables of Interest in the PDD Dataset 
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Figure 7 – Correlation Matrix for the Patent Dataset 

 

Figure 8 – Correlation of Country-Specific Variables in the Patent Dataset 

 

 

Figure 9 – Correlation of Key Variables of Interest in the Patent Dataset 
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