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. Executive summary
.The Subsidiary Body for Scientific and Technological Advice (SBSTA), at its thirty-second session, endorsed the terms of reference for a report by the Expert Group onTechnology Transfer (EGTT) on options to facilitate collaborative technology research anddevelopment (R&D).1 The SBSTA requested the EGTT, in preparing this report, to focuson collaborative technology R&D to enhance action on mitigation and adaptation under theConvention, and how collaborative technology R&D activities outside of the Conventioncan support this action.2.Accordingly, the main objective of this document is to identify options forfacilithttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlating collaborative R&D, paying attention to activities both under and outside of theConvention. The document uses literature review, a practitioner survey, case studies and anillustrative inventory of international R&D collaborations to arrive at the options.  3.The importance of technology in addressing the challenge of climate change cannotbe overstated.  It is also well recognized that limited technological capabilities withindeveloping countries restrict their ability to take effective action to address climate change.R&D is viewed as a means of contributing to promoting the development and transfer oftechnologies for adaptation and mitigation and is referred to in decision 3/CP.13 as anactivity that could enhance the implementation of the framework for meaningful andeffective actions to enhance the implementation of Article 4, paragraph 5, of theConvention (the technology transfer framework). 4.North–South, South–South and http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltriangular approaches to collaborative R&D, asopposed to more traditional R&D efforts, may: (a) Enable a suite of technological solutions to be made available more quicklyand more cost-effectively to meet adaptation and mitigation needs;(b) Effectively engage the private sector; (c) Reduce overlaps and increase complementarity between efforts and fill gapsthat would otherwise remain unaddressed;(d) Help to build the capacity to adopt, adapt, develop, deploy and operatetechnologies for adaptation and mitigation effectively within specific local contexts, whichhas long-term benefits in terms of addressing both climate and development challenges.5.As a general proposition, collaborative R&D is not new; countless collaborativeactivities have already occurred or are ongoing for different purposes in both the public andthe private sectors. These collaborations are motivated by common benefits pursued byindividual participants. The schhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlolarly literature on collaborative R&D across a range ofsectors, industries and countries, as well as very limited feedback from a practitioner surveyon climate-relevant collaborative R&D, indicate that these benefits include improvingcompetitive positions through spreading the costs and/or risks of R&D, providing access totechnologies, know-how and/or markets. Challenges to collaborative R&D include risks ofsharing knowledge, limited innovation capabilities and R&D-related national regulationsand policies. Therefore, in order to be effective, collaborative R&D activities should bestructured and designed by participants to ensure that they benefit all partners.  6.While there are a large number of climate-related international collaborativeactivities, a preliminary survey of the landscape indicates a number of large gaps. First,most existing initiatives are focused on enabling frameworks and facilitating deployment.
FCCC/Shttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlBSTA/2010/INF.4.  
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, mitigation technologies (and within that, energy technologies) dominate; there isrelatively limited focus on adaptation. Third, most of the collaborations between developedand developing countries are targeted at or take place with the major developingeconomies. 7.Taking a broad perspective on the objectives of collaborative R&D in the climatearena, this paper suggests that three key goals relevant to developing countries need to beaddressed, namely:(a) Adaptation/modification of existing technologies/products for localconditions and contexts;(b) Development of technologies and products, including endogenoustechnologies, for unaddressed needs that are specific to developing countries;(c) Long-term R&D. 8.Even as collaborative R&D models are explored so as to ensure effectiveness onmeeting these objectives, developing countries have very varied http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltechnical needs andcapabilities. Therefore the relevance of a collaborative R&D option will depend on both theobjective of the collaborative R&D and the country where it is implemented.9.It is important that those entities engaging in collaborative R&D activities payattention to key features, including focus, R&D actors (firms, government organizations,academia, non-profit organizations), organizational models (two-actor, multiple-actors/consortia, networks), as well as funding sources (public, private, philanthropic) andmodels (project-centred or programmatic).  10. Table 1 outlines the types of collaborative R&D models (and their key features) thatcould be relevant to the three goals referred to in paragraph 7 above. For short-termobjectives, industrial actors may play a key role in ensuring that technologies and productsare available to satisfy local customer and market needs; here public funds can guide andstimulate R&D activhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlities. As the time horizon becomes longer, the role of public funds aswell as research actors becomes more prominent, although the private sector is still likely tobe involved in pre-commercial R&D. In the short term, targeted activities – such as theproduct development partnerships or sectoral consortia that are aimed at solving specificproblems or challenges – are more likely to be effective than broad general-purposecollaborative R&D programmes. Capacity-building is an important benefit of thesecollaborative activities and therefore explicit attention should be paid to this dimension.  Table 1Potential collaborative research and development models by goal, and key features ofthe model
Innovation stageResearch anddevelopment partners Collaboration model FundingLocation
–industry(horizontal andvertical)Public and/orprivateCountry/region-specificIndustry–nationallaboratories/universitiesPublhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlic and/orprivateCountry/region-specificAdaptation/modification ofexistingtechnologies andproductsMiddle stage;market-orientedIndustry,dedicatedlaboratories (someuniversities andnationallaboratories)CGIAR-typePublicGlobally 
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Innovation stageResearch anddevelopment partners Collaboration model FundingLocation
distributedProductdevelopmentpartnershipsPublicGlobal/regional-specificCGIAR-typenetworksPublicGloballydistributedInnovation prizeor advancedmarketcommitmentinducedcollaborationPublic,philanthropicGloballydistributedNewtechnologies andproductsforunaddressed needsMiddle stage(and someearly stage);end-userorientedIndustry,dedicatedlaboratories,universities,nationallaboratories,NGOsIndustry–nationallaboratoriesPublic and/orprivateCountry/regionUniversity–universitycollaborationCountry/regiohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlnUniversity–industrycollaborationCountry/regionIndustry–industryconsortiumCountry/regionCGIAR-typenetworksGloballydistributedLong-termR&DEarly stage Universities,industry, dedicatedlaboratoriesGlobal facilityPublic (climatefinancing; bilateral,multilateral,philanthropic)privateSingle location
: CGIAR = Consultative Group on International Agricultural Research, NGOs =non-governmental organizations, R&D = research and development.
. The secretariat could play the role of facilitator of these collaborative R&D activitiesrather than overseeing or managing these activities. By far the most collaborative R&Dwould be undertaken at the international and national levels through a variety of public andprivate entities. For example, the secretariat could facilitate these activities after theidentification of key gaps through a top-down analysis of existing activities andprogrammes; at the same thttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlime, the process should also be responsive to a bottom-upidentification of needs through technology needs assessments (TNAs), nationallyappropriate mitigation actions and other existing activities.12. The options presented in this document and in table 1 highlight general features thatcan be considered by potential partners before engaging in R&D activities on technologiesfor mitigation and adaptation both under and outside of the Convention. But given the 
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of data availability considered, further analysis on a range of issues may be veryhelpful in the design of effective operational options and activities. 
. Introduction
. Mandate
. The SBSTA and the Subsidiary Body for Implementation, at their thirty-firstsessions, endorsed the two-year rolling programme of work of the EGTT for 2010–2011,2 including an activity to prepare the terms of referenhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlce for a report to facilitatecollaborative R&D on environmentally sound technologies for consideration by the SBSTAat its thirty-second session. 14. The SBSTA, at its thirty-second session, endorsed the terms of reference for a reportby the EGTT on options to facilitate collaborative technology R&D.3 It requested theEGTT, in preparing this report, to focus on collaborative technology R&D to enhanceaction on mitigation and adaptation under the Convention, and how collaborativetechnology R&D activities outside the Convention can support this action.15. The terms of reference require the EGTT, in undertaking the elaboration on optionsfor facilitating collaborative R&D, to take the following into account: (a) The need for collaborative R&D relevant to technologies both for mitigationand for adaptation, paying special attention to technologies for adaptation;(b) The varying R&D-related priorities and needs, and national circumstances, http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlofall Parties, paying particular attention to developing country Parties, especially leastdeveloped countries, African countries and small island developing States, bearing in mindthat many developing countries do not currently have in place R&D programmesspecifically related to technologies for mitigation and adaptation;(c) The diffused and distributed nature of R&D relevant to technologies formitigation and adaptation, spanning a wide range of technological sectors, small, mediumand multinational businesses, and a variety of public institutions and existing collaborativearrangements;(d) The primary objective of collaborative R&D, including North–South, South–South and triangular approaches, which is to build up the endogenous technologicalcapacity of developing country Parties and to enhance the development and transfer oftechnologies;(e) Opportunities to enhance collaboration between the public and privatesectors;(f) That anhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html important motivation for engaging in collaborative R&D is themeeting of mutual needs and the achievement of mutual gains;(g) That engaging in collaborative R&D requires the presence of basicinnovational structures and capabilities, and that one objective of facilitating collaborativeR&D should be to ensure the presence of appropriate innovational structures which cansupport and enable collaboration;
FCCC/SBSTA/2009/8, paragraphs 22 and 24.3 FCCC/SBSTA/2010/INF.4. 
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(h) The R&D-related needs across the technology life cycle, with the objective ofaccelerating the adoption, adaption, deployment and diffusion of new and existingtechnologies.16. The terms of reference also require the EGTT to address the following: (a) The objectives and benefits of and rationale and incentives for facilitatingcollaborative R&D;(b) The collaborative R&D activities that are most effectivhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmle in accelerating thedeployment and diffusion of technologies for adaptation and mitigation;(c) North–South, South–South and triangular models of collaborative R&D;(d) Success stories and lessons learned from international collaborative R&Dunder other multilateral processes;(e) The barriers to and enabling factors for collaborative R&D, including thelong-term capacity-building, skills development and human resources required tosignificantly scale up collaborative R&D activities;(f) Effective ways of mobilizing funding to help developing country Parties toparticipate in collaborative R&D, including innovative sources of financing;(g) Models and policy options for enhancing private-sector participation incollaborative R&D in developing countries;(h) The specific role that the Convention may play in catalysing and supportinginitiatives and activities outside of the Convention;(i)Opportunities to integrate collaborative R&D into exhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlisting and new pathwaysunder the Convention for the provision of capacity-building, technological and financialsupport to developing country Parties.
. Background 
. Collaborative R&D is viewed as a means of contributing to promoting developmentand transfer of technologies for adaptation and mitigation and is an obligation under theConvention covered by various decisions of the Conference of the Parties (COP), inparticular decision 3/CP.13. 18. Article 4, paragraph 1(c), of the Convention states that Parties shall “Promote andcooperate in the development, application and diffusion, including transfer, of technologies,practices and processes that control, reduce or prevent anthropogenic emissions ofgreenhouse gases not controlled by the Montreal Protocol in all relevant sectors, includingthe energy, transport, industry, agriculture, forestry and waste management sectors.”19. Article 4, paragraph 5, of the Conventionhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html states that “The developed country Partiesand other developed Parties included in Annex II shall take all practicable steps to promote,facilitate and finance, as appropriate, the transfer of, or access to, environmentally soundtechnologies and know-how to other Parties, particularly developing country Parties, toenable them to implement the provisions of the Convention. In this process, the developedcountry Parties shall support the development and enhancement of endogenous capacitiesand technologies of developing country Parties. Other Parties and organizations in aposition to do so may also assist in facilitating the transfer of such technologies.”20. The COP, by its decision 3/CP.13, endorsed the recommendations for enhancing theimplementation of the technology transfer framework, including actions with regard to thepromotion of collaborative R&D on technologies (annex I, para. 23), and the promotion of 
9
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development of technology through provision of financial resources and jointR&D (annex I, paras. 21–22).21. Furthermore, the COP, by its decision 1/CP.13, recognized the need to considercooperation on research and development of current, new and innovative technology,including win-win solutions, when addressing enhanced action on technology developmentand transfer to support action on mitigation and adaptation, as part of an agreed outcome toenable the full, effective and sustained implementation of the Convention through long-term cooperative action, now, up to and beyond 2012 (para. 1 (d)).
. Scope of the note
. The main objective of this document is to identify options for facilitatingcollaborative R&D, paying attention to activities both under and outside of the Convention.While this document provides guidance on collaborative R&D options that may be moresuited to spehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlcific objectives, it does not prioritize or recommend options, nor does itpreclude a decision on whether and how options should be managed, encouraged orfacilitated under the Convention. 23. To this end, the report analyses the role of collaborative technology R&D inaddressing climate change and the specific needs of developing countries and providesinsights into the benefits, challenges and major influential factors of R&D collaborationactivities (chapters IV and V). It then identifies key features and possible gaps by reviewingthe existing collaborative R&D options (from the climate change as well as some key nonclimate change domains) (chapter VI). The report develops a categorized list of options forfacilitating collaborative R&D relevant to technologies for mitigation and adaptation bothunder and outside of the Convention, and criteria to evaluate options which could also beused to help guide decision making for funding (chapthttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmler VII). Finally, the report outlinespossible next steps that may need to be undertaken to further elaborate operational options(chapter VIII).24. It is understood that collaborative R&D, although a necessary requirement foraddressing climate change in a cost-effective manner, in itself is not enough to addressclimate change. R&D collaboration needs to be facilitated by a climate change policyframework. Some degree of local scientific and technical capacity is necessary for R&Dcollaboration, even as the collaboration itself can enhance this capacity. Much R&D onclimate technology is already being carried out within countries. International R&Dcollaboration should not duplicate, but build on such domestic programmes. In addition,industry and other private-sector actors conduct R&D on their own. However, thesevaluable efforts are not sufficient to fill the gaps in climate technology R&D; public-sectorintervention is still needed to http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlenhance international R&D collaboration, including in theprivate sector. 
. Possible action by the Subsidiary Body for Scientific and TechnologicalAdvice
. The SBSTA may wish to consider the options to facilitate collaborative R&Drelevant to environmentally sound technologies presented within this document anddetermine any necessary further action, as appropriate. 
10
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. Methodological approach
. Scope of collaborative research and development
. In this document, the scope of collaborative R&D includes collaborative R&Dactivities that cover both emerging technologies and mature technologies. The collaborativeR&D on the mature technologies is intended to help with the adaptation and modificationof these technologies to fit different local conditions, and to meet unaddressed needs. Theemphasis is on ‘technical’ collaboration rather than collaborhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlation on other aspects that maypromote innovation (for example, the design of policy frameworks or the building ofcapacity to enable and promote the diffusion of technologies).
. Methodology
. This document was produced through a number of steps as shown in figure 1.28. A review of literature on collaborative technology R&D was conducted. This soughtinsights into a number of issues of relevance to the elaboration of options to facilitatecollaborative R&D under the Convention, in particular the role of collaborative R&D inaddressing climate change and the specific needs of developing countries. It also soughtinsights from collaborative R&D activities in a more general context, including themotivation, challenges and major influential factors that form a successful collaboration.29. A questionnaire, as included in annex I, was used to extract key information onexisting experiences of actors currently or previously enghttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlaged in collaborative R&D. Theoutcome of the survey was considered in the elaboration of options, which is included inannex II. 30. A review was also conducted of existing international collaborative R&D activitiesin mitigation and adaptation technologies, as contained in annex III, along with fourdetailed case studies as presented in annex IV. It sought to identify key features ofcollaborative R&D activities and possible gaps in the coverage of existing collaborativeR&D initiatives in order to further elaborate the options to facilitate collaborative R&D ontechnologies for mitigation and adaptation. Figure 1Methodological approach of elaboration of options for facilitating collaborativetechnology research and development
: R&D = research and development. 
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. From the empirical results, theoretical insights and the review of currentcollaborative technohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmllogy R&D activities, a categorized list of options to facilitatecollaborative technology R&D and a list of criteria to further elaborate these options isdeveloped in chapter VII. Issues for further elaboration are discussed in chapter VIII.
. Caveats and challenges
. The information about R&D collaboration is both abundant and sparse at the sametime. On the one hand, a large amount of small- and large-scale collaboration in R&D doesoccur; however, empirical literature on such R&D collaboration (especially betweenindustrialized and developing countries) and independent evaluations of success and failurefactors are limited. Some collaborations involving industry are kept confidential forcommercial reasons. It is more likely that successful collaborations are reported in theliterature than failed ones. The challenging information situation may limit the extent towhich conclusions in this document can be generalized.33.http://www.anggang.com/pdf/KsbdcNfrfyIJ.html Owing to the wide scope of the topic, the findings contained in this document shouldbe considered as preliminary. Hence, the options presented may need further elaboration,particularly in regard to their operational modalities, to ensure their effectiveness andfeasibility.
. Role of collaborative research and development in addressingclimate change in developing countries 
. The role of collaborative research and development 
. The importance of technology in addressing the challenge of climate change cannotbe overstated. As the Intergovernmental Panel on Climate Change Special Report onTechnology Transfer 4 notes, achieving the UNFCCC goal of stabilizing atmosphericgreenhouse gas (GHG) concentrations at such a level as to avoid dangerous climate changewill require “technological innovation and the rapid and widespread transfer andimplementation of technologies, including know-how for mitigation of GHG emishttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlsions.Transfer of technology for adaptation to climate change is also an important element ofreducing vulnerability to climate change.” 35. Meeting this challenge requires a focus on enhancing the technology innovationprocess shown in figure 2. Many strategies to enhance technology innovation have beendiscussed in the literature, including the need to scale up R&D and focus it on locations andsectors where it is most needed.5 As an example, the International Energy Agency (IEA)estimates that even though energy-related R&D spending has increased slightly in recentyears, it is still well below the numbers reached in response to the oil crises of the 1970s.6Also, energy-related R&D is skewed towards options that may only play a limited role inthe mitigation portfolio. Agricultural R&D spending has increased over the years, but onlya small and declining part of this is spent in least developed countries.7
Intergovernmental Panhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlel on Climate Change. 2000. IPCC Special Report: Methodological and
Issues in Technology Transfer. Cambridge: Cambridge University Press.
FCCC/SB/2009/2.6 IEA Energy Technology R&D Database available at:<http://www.iea.org/stats/rd.asp>.7 Pardey, PG, Beintema N, Dehmer S, and Wood S, 2006. Agricultural research: A growing global
? International Food Policy Research Institute: Washington, DC.  
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. Other strategies for enhancing technology innovation include developing betterportfolios of technological solutions and improving the effectiveness of R&D andinnovation activities. While most of the focus in the literature is either on a global scale orat the national level, there is a lack of focus specifically on collaborative R&D as anelement of a global strategy, in particular to help developing countries to meet their needsto address clhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlimate change.37. It should be noted that while the innovation process is generally stylized as a linearprocess (see figure 2), in reality it is far from that: successful innovation is characterized bymultiple and deep interactions between the various stages. Clearly, activities and outcomesin earlier stages will certainly have effects on the later stages: for example, a breakthroughin a new material may lead to a completely new product redesign. But feedback from laterstages can also affect earlier stages. Technical demonstration projects yield importantperformance information that can improve the technology. Similarly, learning from themarket, through consumer feedback, can help shape product design. Stimulating theinteraction among various actors is recognized as crucial to strengthening the performanceof the innovation system. Collaborative R&D is one means to this end.  38. It is also well recognized that limited technological http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlcapabilities within developingcountries create a common barrier to effective action to address climate change. The R&Dinvestments of most developing countries are lower than those of most industrializedcountries in absolute terms and as a proportion of gross domestic product;8 and thecapabilities of the science and technology enterprises in these countries remain relativelyweak, as illustrated by various technology and innovation indices.9 Collaborative R&Dbetween developed and developing countries can help developing countries adoptappropriate technologies for adaptation and mitigation by providing access tocomplementary skills and by supplementing their own capacity.39. From the point of view of an industrialized country partner, collaborative R&D canbe helpful since such a partnership allows for a better understanding of local needs andproduct opportunities that can help meet these needs. The value of a partnership withdevelopihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlng country entities that possess complementary knowledge is already being usedby firms in industrialized countries in their strategies for “open innovation”.10 Realizationof the importance of developing countries’ markets and the need to be close to thesemarkets has also led to the establishment of R&D centres in these markets.11
For example, in 2007 (the latest year for which data are available), R&D investment in Japan and the
States of America were 3.45 per cent and 2.67 per cent of gross domestic product, respectively;the corresponding numbers for China and India were 1.48 per cent and 0.80 per cent, respectively(World Development Indicators).
For example, the Global Innovation Index, published in 2009 by Boston Consulting Group and the
Association of Manufacturers, ranks China, South Africa, India and Brazil at 27, 34, 46 and72, respectively. The World Economic Forum’s Global Competithttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmliveness Report 2010–2011 ranksthese countries as 32, 59, 56 and 63, respectively.
Chesbrough HW. 2003. Open Innovation: The New Imperative for Creating and Profiting from
. Boston: Harvard Business School Press, p.xxiv.
United Nations Conference on Trade and Development. 2005. World Investment Report 2005.
at: <http://www.unctad.org/en/docs/wir2005_en.pdf>. 
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2Main steps in the innovation chain
&T “suppliers”AcademiaFirmsGovt. labsNon-profitsTechnology/product“consumers”IndividualsGovernmentsFirmsTechnologydevelopment&demonstrationProductdevelopment(pre-market)Earlydeployment(marketcreation)Commercial-ization(marketestablished)Basic andapplied researchTechnology/Product PushMarket Pull

&T “suppliers”AcademiaFirmsGovt. labsNon-profitsTechnology/product“chttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlonsumers”IndividualsGovernmentsFirmsTechnologydevelopment&demonstrationProductdevelopment(pre-market)Earlydeployment(marketcreation)Commercial-ization(marketestablished)Basic andapplied researchTechnologydevelopment&demonstrationProductdevelopment(pre-market)Earlydeployment(marketcreation)Commercial-ization(marketestablished)Basic andapplied researchTechnology/Product PushMarket Pull

: S&T = science and technology; Govt. labs = government laboratories; Non-profits= Non-profit organizations. Source: Sagar AD, Bremner C and Grubb M. 2009. Climate Innovation Centres: a partnershipapproach to meeting energy and climate challenges. Natural Resources Forum. 33(4): pp.274–284.
. Collaborative research and development goals in developing countries 
. R&D collaborations with developing country partners can result in two importantoutcomes. Firstly, they chttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlan ensure that a suite of technological solutions is available to meetthe adaptation and mitigation needs of developing countries. Secondly, they can help tobuild innovation capacity in developing countries, including the capacity to adopt, adapt,develop, deploy and operate technologies for adaptation and mitigation effectively withinspecific local contexts. The development of innovation capacity in developing countries isparticularly important, especially for the long term, since it will assist and accelerate theuptake of technologies for mitigation and adaptation in developing countries, and helpensure that these technologies become more central to the underpinning developmentprocesses. In this regard, and depending on the specific technology, the goals ofcollaborative technology R&D in developing countries can be generally summarized asfalling into three categories, namely:12(a) Adaptation and modification of existing technologihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmles and products to addressclimate change in the near future;(b) Development of technologies and products, including endogenoustechnologies, that contribute to development goals and needs and address climate changefor the poor in developing countries, but that are mostly unaddressed by global technologymarkets;(c) Basic and applied R&D for the development of technologies that areimportant for mitigation and adaptation over the medium to long term.
Sagar AD. 2009. “Technology development and transfer to meet climate and developmental
”, background note for United Nations Department of Economic and Social Affairsbackground paper for the Delhi High Level Conference on Climate Change, New Delhi, India, 22–23October 2009.  
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. Adaptation or modification of existing technologies to suit local needs and conditions41. In most cases, some adaptation, modifihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlcation or even redesign of existingcommercial technologies or products is needed for these to be useable in the local contextor markets. If a technology does not meet the needs of the local consumers or is notoptimized for local operating conditions, there will be only limited uptake, thereby limitingthe contribution of this particular option to climate mitigation or adaptation. Examplesinclude boilers that may need to be tailored to local coal characteristics and/or ambientconditions; ‘green’ or ‘climate-proof’ building designs that need to take into account localclimatic conditions as well as occupants’ use patterns; electrical equipment such as air-conditioners or refrigerators, where the compressor and other components may need somechanges in order to perform suitably in local conditions (such as high ambient temperaturesor voltage/frequency fluctuations in local power supplies), or crops and cropping practiceswhich need to be http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlmodified for local soil and rainfall patterns.  42. Such modifications may be carried out by the original technology supplier orequipment manufacturer. For example, a diversified industrial firm that manufacturers airconditioners may change the compressor design or the working fluid to extend the range ofambient temperatures in which the device can operate without significant degradation inefficiency. But these changes may also be carried out in conjunction with the local supplierof compressors. Alternatively, the improvements may be made by third parties, althougheventually they will need to be incorporated into the product design by the manufacturer.43. Advances in this area could have immediate gains for all developing countries byenhancing the availability and uptake of technologies for mitigation and adaptation in theshort term. It should be noted, though, that developing countries with a relatively weakR&D base would be helpehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmld by collaborative R&D activity on adaptation and modificationof existing technologies since they often do not have capabilities to engage in these kinds ofactivities on their own. In many cases, technologies that would be developed through suchan activity in some developing countries may be useful for other developing countries, andwould lend themselves to South–South and triangular modes of cooperation.2. Development of technologies for meeting local ‘unaddressed’ needs44. A large fraction of the world’s population is living in energy poverty. The IEAestimates, for example, that 2.7 billion people rely on biomass-based cooking-stoves fortheir household energy needs and almost 1.4 billion people do not have access toelectricity.13 The development of suitable clean and high-efficiency energy technologies forsuch groups can have a significant positive impact by not only advancing the sustainabledevelopment goals of developing countrhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlies but also contributing to efforts to addressclimate change.  45. For example, the inefficient and dirty combustion of biomass in traditionalhousehold cooking-stoves leads to indoor air pollution that can have a major deleteriouseffect on the health of the exposed group.14 Furthermore, the collection of biomass is verytime-consuming. Products of inefficient combustion have also been shown to havesignificant greenhouse effects. Therefore, the provision of a replacement technology whichprovides a more efficient and clean solution can lead to both climate and developmental
IEA. 2010. World Energy Outlook 2010. Paris.14 The World Health Organization estimated two million excess mortalities and 41 million disability-
lost-years worldwide per year, mostly suffered by women and children. WHO. 2009. GlobalHealth Risks: Mortality and Burden of Disease Attributable to Selected Major Risks. Available at:<http://www.http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlwho.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_full.pdf>.
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.15 Furthermore, a positive contribution to the human development of this groupshould enhance their resilience to climate impacts, thereby contributing to adaptation.  46. Similarly, clean energy technologies to deliver power to villages could have atransformative effect on rural populations by opening up avenues for economic and socialdevelopment, again with concomitant adaptation and mitigation gains. Equally, there areneeds within the adaptation arena that are peculiar to developing countries and can bemostly outside the realm of global technology efforts.47. Therefore, similar to the example mentioned above, a range of technologies andproducts can help developing countries meet the energy needs that are relevant and peculiarto these countries. This includes endogenous technologies. Exampleshttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html include cooking-stoves and other biomass-burning devices (such as industrial ovens), small-scale biomassconversion technologies (such as biomass gasifiers for power and thermal applications andbiogas digesters), and advanced kerosene and solar lanterns. Other examples include waterconservation technologies and agricultural technologies to improve the resilience ofcropping systems to climate change. All of these examples could advance adaptation and insome cases mitigation efforts.  48. Technology R&D as well as deployment activities in this area remain small andfragmented and are generally side-stepped by global technology markets. These markets donot develop many products for poorer citizens of developing countries since their individualpurchasing power is not seen as sufficient, even though cumulatively this group’s needsmay present a significant business opportunity.16 Efforts are being made on these fronts, butthey are not cohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlmmensurate with the scale of need and opportunity.49. These unaddressed opportunities are generally outside the mainstream globaltechnology innovation system and, in many cases, even outside the established commercialmarkets in developing countries. Besides energy, there are many other unaddressed needsin developing countries, for instance in the waste management, transportation andagricultural sectors. In many such sectors, technologies for mitigation and adaptation canhave significant sustainable development co-benefits. 50. Focusing on these opportunities will substantially and simultaneously advanceclimate and development goals (with additional gains because development can enhanceclimate resilience). It will help all developing countries but be especially important forsmaller and poorer developing countries that do not have the resources to develop suchtechnologies on their own.3. Development of technologies for medium- to lohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlng-term needs51. Looking beyond the gains possible in the short term by making availabletechnologies to help developing countries with their climate challenges, there is also a needto work toward the development of mitigation and adaptation technologies for the medium to long term. This could include, for example, advanced renewables such as second- orthird-generation biofuels or solar thermal and photovoltaic technologies, advanced nucleargeneration technologies and nuclear fuel cycle technologies, and super energy efficient end-use technologies. It could also involve the development of advanced agriculturaltechnologies (both breeding and crop production technologies) and processes that couldserve both mitigation and adaptation in this sector. It could also involve the development of
Venkataraman C, Sagar AD, Habib G, Lam N and Smith KR. 2010. The Indian national initiative for
biomass cook stoves: the benefhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlits of clean combustion. Energy for Sustainable Development.14(2): pp.63–72.
Prahalad, CK. 2004. The Fortune at the Bottom of the Pyramid. Wharton School Publishing.
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for adaptation such as building technologies adapted for coastal areas,technologies to protect against sea level rise and disaster management technologies.52. The basic and applied R&D in this category could help with the development of newand improved technologies, tools and processes, all of which can make a positivecontribution to mitigation and adaptation. An example of a new technology would be a newsolar-photovoltaic material; a new tool might be software that could help in the design ofenergy-efficient buildings appropriate to local environmental and use conditions; and a newprocess could be a better way to grow rice so as to reduce methane emissions.53. One characteristic of long-thttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlerm R&D is that it is risky. Early on in the technologydevelopment chain, high uncertainties on outcomes prevail. Much of the funding andefforts invested in long-term R&D activities is unlikely to lead to a commercial technology.And for long-term R&D that is successful, results cannot be guaranteed within a few years. 
. Additional considerations for promoting collaborative research anddevelopment involving developing countries
. Adaptive and incremental innovation is of central relevance, especially in many developing country contexts54. Depending on the technology and country in question, R&D focused on adaptiveinnovation, which involves adaptation of existing technologies to new contexts, is likely tobe of more relevance in many developing countries than an emphasis on early stage R&Dor radical technological breakthroughs. Policy also needs to be open to the potential forfostering incremental technological improvehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlments as most technological development takesplace on an incremental basis.17 Such incremental innovation, and its contribution toadaptive innovation, has been observed as central to cases where developing countries havereached or passed the international technological frontier.1855. With regard to the relevance of adaptive innovation to many developing countrycontexts, it is important that R&D initiatives in technologies for mitigation and adaptationare demand-led. That is, there needs to be sufficient demand for resulting products toprovide incentives for investing resources in R&D in the first place.192. Strategic management of collaborations can maximize their benefits to developing country partners56. Strategic management of collaborative relationships might also be used to maximizelearning opportunities for developing country firms.20 Such firms can take a strategicapproach to gain as much benefit as possible, in terms of inhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlformation access and skillsdevelopment, via their engagement in collaborations. Partners that are internationaltechnology leaders might also be required under funding agreements to help facilitate thesharing of knowledge and skills.
Mowery DC, Nelson RR and Martin BR. 2010. Technology policy and global warming: Why new
models are needed (or why putting new wine in old bottles won’t work). Research Policy.39:1011–1023.
Gallagher KS. 2006. Limits to leapfrogging in energy technologies? Evidence from the Chinese
industry. Energy Policy. 34 (4):383–394. 
As footnote 17. 20 Ockwell DG, Watson J, MacKerron G, Pal P and Yamin F. 2008. Key policy considerations for
low carbon technology transfer to developing countries. Energy Policy. 36:4104–4115. 
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. Innovation capacity is both an aim of and a prerequisihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlte for participation ofdeveloping countries in collaborative research and development57. R&D collaborations are unlikely to happen unless a certain level of innovationcapacity already exists within the specific technological area and specific developingcountry in question. In order for R&D collaborations to accelerate the uptake oftechnologies for mitigation and adaptation (as opposed to simply their availability), theytherefore need to include specific requirements for capacity-building, for example,personnel exchanges between developed and developing country firms and researchfacilities, commitments to make information relating to innovations publicly available (ifpossible within the context of commercial incentives for collaboration as discussed inchapter V.A), investment in new research facilities and training of research staff withindeveloping countries.58. R&D initiatives should only be undertaken if a careful review of exishttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlting technologyand country-specific innovation capacity (including consultation with local firms) suggeststhat R&D is the appropriate point in the technology cycle to target collaborative efforts.Resources may be better targeted at fostering collaboration at the demonstration ordeployment stages.59. At the same time as recognizing the importance of prior technological capacity indeveloping countries and the potential for collaboration to contribute to building capacity,options need to be clear as to whether collaborative activities will have a strong focus ontechnology innovation and adoption in specific areas or whether they will have a broaderdevelopment mandate. 60. Indeed, a number of empirical analyses suggest that too much emphasis has, to date,been placed on early stage R&D, particularly via centralized R&D efforts, and that this hasfailed to contribute to developing the capacity necessary for developing countries tounderthttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlake wide-scale technological change.21 What is now needed is to shift the effortstowards activities at the other end of the technology development spectrum such astechnology demonstration and deployment, as well as the capacity-building initiativesreferred to in paragraph 38 above (for example training and international exchanges) and toorient this effort to the decentralized firm level as well as to centralized centres ofexcellence.
. Potential benefits of and challenges to collaborative researchand development activities
. Potential benefits of collaborative research and development
. Collaborative R&D is not new; a wealth of such collaborative activities have alreadyoccurred or are ongoing for different purposes in both the public and the private sectors,which are motivated by some common benefits pursued by individual participants. Aninsight into these benefits could help the elaboration of options to furhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlther facilitatecollaborative R&D on technology for mitigation and adaptation. These benefits include: (a) Spreading the costs of R&D: this helps participants to stay at thetechnological frontier at a lower cost. In some cases participants may also qualify for
Ockwell DG et al. Enhancing Developing Country Access to Eco-Innovation. The Case of
Transfer and Climate Change in a Post-2012 Policy Framework. OECD EnvironmentWorking Papers, No. 12: OECD Publishing and Bell M. 2009. Innovation Capabilities and Directionsof Development, STEPS Working Paper 33. Brighton: STEPS Centre.  
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from governments. For instance, within EUREKA,22 member governments cansupply up to 50 per cent of the participants’ research budget; (b) Spreading the risks of R&D: considerable uncertainty is always associatedwith R&D activities, including uncertainty of expected brhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmleakthroughs, uncertainty of finalmarket demand and the risk that competitors will develop their technology faster;(c) Access to technologies, technology know-how and proprietary knowledge:collaboration will provide opportunities to the participants to access the complementaryknowledge and resources that their counter-partners possess;(d) Accessing new markets, including local knowledge and brand positioning inthese markets: this is of particular importance to collaborative R&D activities that engagedeveloping country partners; (e) Maintain a competitive position: typical collaborative activities involvecreating alliances and developing common standards. 62. Therefore, North–South, South–South and triangular approaches to collaborativeR&D, as opposed to more traditional R&D efforts, may:(a) Ensure enable a suite of technological solutions to be made available morequickly and more cost-effectively to meet the adaptation and mitigathttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlion needs ofdeveloping countries;(b) Effectively engage the private sector; (c) Reduce overlaps, increase complementarity and fill gaps that wouldotherwise remain unaddressed;(d) Help to build the capacity to adopt, adapt, develop, deploy and operatetechnologies for adaptation and mitigation effectively within specific local contexts, whichhas long-term benefits in terms of addressing both climate and development challenges.
. Potential barriers to successful collaborative research and development
. Collaboration requires overcoming communication, work culture and agreeing on acommon goal. It is likely that many collaborations form in the first place because ofbarriers, but this is difficult to evaluate as there are no empirical data on such cases.Challenges are greatest when partners come from different countries, and whencollaborations occur around new product development which forms the basis of partners’compethttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlitive advantage. These challenges are likely to be due to: (a) Knowledge externalities and the risk of collaboration: one traditional way ofviewing the risks and benefits related to collaborative R&D is the idea of knowledge as apositive externality. This is where the knowledge producer incurs the cost of producing theknowledge, but cannot accrue all the benefits as that knowledge is then freely available toothers. This idea of freely accessible knowledge is no longer widely accepted23 as there areoften costs involved in accessing knowledge, such as reverse engineering, or costs ofpartnering with knowledge leading firms. Nevertheless, access to or protection ofknowledge, whether explicit (codified in patents or designs) or implicit (know-how sharedamong employees), can still be viewed as an important influencing factor in the risks and
EUREKA is an intergovernmental network launched in 1985 to support market-oriented R&D anhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmld
projects by industry, research centres and universities across all technological sectors. It iscomposed of 39 members, including the European Community. See<http://www.eurekanetwork.org/about/history>.
Cohen WM and Levinthal DA. 1989. Innovation and learning: the two faces of R&D. Economic
. 99:569–596.
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of collaborative R&D. This market failure has also been seen as a disincentive forinvesting in knowledge production and, by extension, R&D;(b) Risks of sharing proprietary know-how: this is often viewed as the mostcritical risk of collaboration, particularly if the collaboration involves firms based incountries where intellectual property regimes are perceived to be weak. Participants areoften hesitant to share knowledge with others not completely under their control. They fearproprietary knowledge leaking to other associatehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmls of their collaborator. 24 And ifcollaborations dissolve then the participant with the greater technical expertise may havebeen training a competitor;(c) Desire for control: each participant usually has its strategic goal and desirefor control of the collaboration might hinder the formalization of the collaboration; (d) Differences in government policies and regulations: collaborations can beinfluenced by policy and regulations, such as anti-trust laws, intellectual propertyregulations and different legal structures in different countries, which might also influencethe structure of collaborations and hence their cost and profitability.25
. Key factors that influence the likelihood of collaboration research anddevelopment
. The failure of a collaboration might be due to just one single factor, while successfulcollaborations usually rely on multiple factors. These factors could include: (a) Similarity of partners: ehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlmpirical and anecdotal evidence 26 suggests thatentities with similarities in size, financial resources and technical endowments are morelikely to pursue collaborative R&D than when the balance of expertise in a collaboration ismore one-sided. Brokering developed–developing country partnerships clearly needs toovercome this bias;(b) Previous working relationships: the existence of previous relationships, orgradual “flirtations”27 such as technical seminars and training visits has been widelyobserved to have preceded the emergence of R&D collaborations. Previous relationships ascustomers or suppliers, through licensing or royalty agreements or through traininginitiatives can influence the willingness of an individual entity to enter into collaborationwith another. This raises the possibility for international policy to focus on encouragingsuch ties between developed and developing country firms as a means to broker potentialfuture http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlcollaborations in R&D. Such encounters provide potential partners with informationon one another’s skills and deficiencies. Critically, such working environments can buildtrust and reduce uncertainty regarding future partnerships, especially if proprietaryknowledge sharing might be involved in a future partnership;(c) Clear delineation of technology contributed to the collaboration: a moredirect approach to reducing potential risks of sharing proprietary knowledge is to limitcollaboration to a single stage of the R&D process, thereby reducing exchange ofproprietary know-how. Such arrangements might, however, be unattractive to developing
Hladik KJ and Linden LH. 1989. Is an international joint venture R&D for you? Research-
Management. 32 (4): 11–13.
Hemp P. 1986. Pan-European Ventures Face Difficulties. Wall Street Journal. April 1: 36, April 1. 26 Hladik KJ. 1988. R&D and International Joint Venhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltures In: FJ Contractor and P Lorange (eds).
strategies in international business: joint ventures and technology partnerships betweenfirms. Lexington MA: Lexington Books.

footnote 26.
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as they limit opportunities for knowledge flows and capacity-building. Two typesof limited R&D arrangements could be: (i)Interface cooperation where independent efforts are pursued by individualpartners and knowledge is shared only when linking components in the final stages,thus limiting proprietary data exchange; (ii) Precompetitive cooperation where partners collaborate to produce basictechnologies and know-how but work independently to design and market productsbased on this knowledge. 
. Implications for designing options to facilitate collaborative researchand development
. The analysis of potential benefits, possible chalhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmllenges and influential factors ofcollaborative R&D above could reveal several considerations that should guide theelaboration of options aimed at facilitating collaborative R&D on technologies formitigation and adaptation that involve partners from both developed and developingcountries. The key factors that need to be taken into account in the design of options areoutlined below.1. Knowledge, experience and access to local markets is a key asset that developing country partners can bring to collaborations 66. Local market knowledge and marketing experience, as well as access to localdistribution channels, could be a useful selling point for developing country partnersattempting to attract collaboration with their developed country counterparts. A range ofpolicy interventions could be considered at the national level to provide incentives forinternational partners to collaborate with developing country partners. Careful thinkingwhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlith regard to where such opportunities might exist and how these policy interventionscould be articulated is essential for the design of effective policy incentives.2. Access to public funding will attract participation from international technology leaders 67. Access to public funding is likely to be a critical factor influencing the decisions ofpartners that are international leaders in technology regarding whether to engage incollaborations with developing country partners.3. Heavy costs associated with accessing funding often exclude developing country participation68. Heavy costs, in terms of both time and expertise, required to bid for and managepublic funding for R&D can exclude developing country partners or smaller actors withless capacity, from bidding for public R&D funds. The delay between bidding and securingfunding is often also cited as problematic for actors with fewer resources and less capacity.Any successful fuhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlnding mechanism related to technologies for mitigation and adaptationshould therefore ensure that administrative burdens associated with accessing funding andreporting funded activities are minimized.4. Private sector involvement in collaborations can be critical69. While much of the early-stage basic research is likely to be undertaken within thepublic sector (universities and national research laboratories), engagement with the privatesector is critical beyond this stage in the process of innovation. Private-sector engagementcan ensure that collaborations are demanded, based on a sound knowledge of the availablemarket, and have the potential to move beyond R&D to later stages of the innovation chain 
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commercial product development. However, it is important to ensure that private-sector partners do not establish a monopoly position as a result of their collaborationhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html inpublically funded initiatives. It should also be noted that where market opportunities are oflow value or do not exist, collaborative R&D efforts may need to be pursued purely withinthe public sector.5. Mechanisms may need flexible criteria to attract international partners70. Criteria governing collaborations may need to allow partners some flexibility toensure that the collaboration fits with their other strategic global initiatives, for example,ensuring product compatibility with other ranges to tie in sales, or avoiding markets wherepartners sell their own competing products. International partners may prefer R&Dactivities to be centralized in their existing facilities, particularly if they have key assets inthe form of skills and personnel. This clearly limits the transfer of knowledge to developingcountries. Policy therefore needs to consider how to provide incentives for decentralizedR&D collaborations with an emphasis ohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmln maximizing developing country participation.6. Information sharing and patenting must be explicitly addressed 71. Policy incentives may be necessary in order to ensure that collaborations result inthe socially optimal level of information sharing. This may involve structuring publicallyfunded R&D programmes to ensure broad information sharing and restrictions onpatenting. 28 , 29 Collaborations are likely to require upfront negotiation of intellectualproperty related issues. This includes agreement on ownership of the intellectual propertyresulting from R&D and any incentives or requirements for making knowledge available inthe public realm. Reassurance regarding legal protection of intellectual property may alsobe necessary to attract some partners to collaborate.7. Partners’ contributions must be clearly articulated prior to collaboration72. Potential collaborative R&D partners that are technology leaders are more likely tocoohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlperate if technological contributions and ownership of outputs are clearly delineatedprior to commencement of any collaborative agreement. However, this may be limiting interms of facilitating knowledge flows. It also requires that a minimum level of existingtechnological capacity is present within developing country partners. 8. Facilitating  developed–developing country contacts may lead to future research and development collaboration 73. Prior relationships are known to be important in reassuring partners thatcollaborations are worthwhile and low risk. Options such as developed/developing countrytechnical seminars and training visits in targeted technology areas could be considered inorder to encourage ties ahead of attempting to broker any collaborative R&D initiatives.9. Countries should ensure domestic policy does not inhibit collaboration74. Participating countries may need to ensure that their anti-trust laws are notprohihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlbitive to collaborative R&D on technologies for mitigation and adaptation, whichcould require countries to sign specific waiver agreements recognizing the public goodnature of technologies for mitigation and adaptation.
As footnote 11. 29 Successful examples of such approaches exist, including United States Department of Defense anti-
policies, which supported the development of the semi-conductor industry, the open approach toknowledge sharing under the Human Genome Project, and the United States Department ofAgriculture’s support for research into consistently breeding seed varieties, which was made freelyavailable to companies within the hybrid seed industry.  
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. Policy initiatives aimed at pricing carbon emissions are important to incentivizing research and development75. Failure to internalize the social cost of carbon within market transactionshttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlundervalues technologies for mitigation and provides a disincentive to direct R&D effortstowards them. Policies that address this issue such as carbon taxes, carbon trading schemesand national emissions limits can therefore have an important role to play in stimulatingcollaborative R&D.
. Existing international collaborative research anddevelopment activities
. Key features of existing collaborative research and developmentactivities
. There is huge diversity of existing collaborative R&D activities. In order to informthe elaboration of options to further facilitate such collaborative R&D activities, a range ofexisting international collaborative R&D activities on technologies for mitigation andadaptation as well as some key activities that are not in the climate change domain werereviewed. These activities are listed in annex III. This list is not exhaustive. For example,many bilateral collaborative R&D achttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltivities have not been included. However, the activitiesare representative of the major trends in collaborative R&D related to climate change.77. In order to capture the key features of these activities and therefore facilitate theelaboration of the options in chapter VII, a taxonomic scheme by which these collaborativeR&D approaches can be classified was developed. The taxonomy is designed around threemain aspects, namely:(a) Temporal scope of collaborations;(b) Focus of collaborations;(c) Organizational set-up of collaborations.78. Each of these aspects is described in more detail in the subsections below. It isimportant to note that any example of R&D collaboration can be classified according to themultiple categories within these variables. So an example of collaboration with a long-termtemporal scope may also be an example of collaboration with a sectoral focus and anetwork-based organizational structure. The case of the Conhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlsultative Group onInternational Agricultural Research (CGIAR) as presented in annex IV is such an example.79. In addition, it is important to recognize that as well as being defined by these threekey aspects, collaborations will also vary in relation to a number of other factors. These are:(a) Geographical coverage of actors involved in collaborations: this can rangefrom national to bilateral to multilateral. It can also include South–North, South–South orNorth–North collaborations;(b) Partners involved in collaborations: collaborations can include combinationsof a number of types of partners, including universities, publicly funded researchlaboratories, private-sector actors, non-governmental organizations (NGOs) andcoordinating organizations (for example, an organization taking a lead role in coordinatinga research consortium or network);(c) Funding sources: funding for R&D collaborations can come from a numberof sources, incluhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlding national governments, bilateral/multilateral funding sources, private-
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investment, philanthropic sources or an NGO’s own funding initiatives and public–private partnerships;(d) Requirements as incentives for collaboration: for example, options forfacilitating collaborative R&D on technologies for mitigation and adaptation could requirecollaborations to include developing country partners, to nurture communication andexchange of knowledge, to make patents publicly available (either immediately or after anumber of years), or to be based on developing country needs as defined local stakeholderengagement.1. Temporal scope of collaborations80. Collaborations can vary in terms of the time over which they are intended to run.Three main categories can be identified:(a) One-off, short-term projects: these can include opportunistic projectscommissioned in response to anhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html immediate identified need. It can also include individualshort-term collaborative projects commissioned as part of a broader strategic approach; forexample, individual collaborative R&D projects commissioned under the FrameworkProgramme for Research and Technological Development of the European Union (EU) orby the Energy Technologies Institute (ETI) of the United Kingdom of Great Britain andNorthern Ireland;30(b) Medium- to long-term collaborations: these include collaborations formedaround more long terms strategic objectives that goes beyond a simple one-off projectbasis. Examples include the China–United Kingdom Near Zero Emissions Coal (NZEC)initiative,31 the United Kingdom Engineering and Physical Sciences Research Council(EPSRC), China–United Kingdom Ecoregion Research Networks 32 and strategicpartnerships such as the India and EU Strategic Partnership on clean technology, the cleandevelopment mechanism (CDM) and adaptationhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html, and the United States of America–IndiaBilateral Collaborative Research Partnerships on the Prevention of HIV/AIDS;33(c) Long-term collaborations intended to be permanent: for example a newcentre or network intended to stay open for a long time, for example, CGIAR or FundacionChile (a national innovation centre based in Chile – see annex IV for further details).2. Focus of collaborations81. Collaborations also vary according to the level at which they focus. Five categoriescan be defined:(a) Sectoral: this includes collaborations with a broad sectoral focus such asagriculture, health, renewable energy, energy-efficiency, etc. Examples include CGIAR inagriculture, the United States Department of Energy’s National Renewable EnergyLaboratory cooperative research and development agreements in renewable energy34 andthe African Network for Drugs and Diagnostics Innovation (ANDI)35 in health;(b) Technology/product based: these include http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlcollaborations that focus at the levelof individual technologies. Examples include the Indian National Hybrid PropulsionPlatform on hybrid vehicles and the NZEC initiative on carbon dioxide capture and storage;
<http://www.energytechnologies.co.uk/Home.aspx>.31 <http://www.nzec.info/en/>. 32 <http://www.dongtanepsrc.org/> or <http://www.energy.soton.ac.uk/buildings/Ecoregion-
.pdf>. 
<http://www.cdcnpin.org/scripts/display/FundDisplay.asp?FundNbr=4086>.34 <http://www.nrel.gov/technologytransfer/>.35 <http://apps.who.int/tdr/news-events/news/pdf/ANDI-rd-landscape-abstracts.pdf>. 
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(c) Subject based: these include collaborations with a subject-based focus that ismore specific than a sectoral focus but less specific than a single technology focus.Examples include EPSRC, Ecoregion Research Networks and the United States–IndiaBilateral Collaboratihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlve Research Partnerships on the Prevention of HIV/AIDS;(d) Programmatic: these include collaborations focused around broadprogrammes of research, often around predefined strategic priorities, such as the EUFramework Programme;(e) Open issue: these include collaborations that are not predefined in terms oftheir required focus. These often consist of national innovation funds which aim to brokercollaborations between national firms and research organizations and those overseas, suchas MATIMOP of Israel,36 the International Science and Technology Partnerships Programof Canada37 and the India– Israel Initiative for Industrial R&D.383. Organizational set-up of collaborations82. The third, and perhaps most complex, taxonomic variable relates to the organizationof collaborations. Seven categories can be identified:(a) Induced self-assembly: these relate to collaborations formed in response to aparticular incentive. This could be a requehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlst for a proposal such as through a mechanismlike the EU Framework Programme or ETI. Another incentive could be an innovation prize.Innovation prizes involve making prize money available for innovations in certain specifiedtechnological areas. Examples include the United States Defense Advanced ResearchProjects Agency’s competition in robot-controlled land vehicles and the Ansari X-Prize inthe suborbital space plane (now the basis of Virgin Galactic). Advanced marketcommitments, which guarantee procurement of a product that meet certain performancecriteria, cannot also induce R&D;(b) Strategic self-assembly: these consist of consortia or alliances where actorsbroker relationships with one another on a voluntary basis to respond to certain strategicobjectives, for example, technological objectives, promoting national or regionalcompetitive advantages or delivering global public goods. Examples include the Asia–Pacific Partnership ohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmln Clean Development and Climate, EPSRC, Ecoregion ResearchNetworks, the United States–India Bilateral Collaborative Research Partnerships on thePrevention of HIV/AIDS, Brazil’s international collaborations around biofuelsdevelopment, ANDI and the India and EU Strategic Partnership on clean technology, CDMand adaptation;(c) Internally competitive consortium: members of such a consortium bidcompetitively inwards amongst themselves (i.e. within the consortium) for individualprojects within the larger framework of the overall consortium. This is different from aconsortium where all members are participating in activities jointly. An example of this isthe Metals Affordability Initiative Consortium;(d) Product development partnerships (PDPs): this is a relatively neworganizational way of structuring collaborative R&D, which has developed in the healthsector. A PDP is a non-profit organization that builds partnerships between the privatehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html,public, academic and philanthropic sectors to drive the development of new products forunderserved markets. PDPs are created for the public good and the resulting products aremade affordable to all who need them. Examples to date focus on the development ofmedicines, vaccines or products for use in the treatment or prevention of neglected diseases,
<http://www.matimop.org.il/Content.aspx?code=18>.37 <http://www.tradecommissioner.gc.ca/eng/science/istpp.jsp>. 38 <http://gita.org.in/pdf/i4rd-callforproposal.pdf>.
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include the Medicines for Malaria Venture, the International AIDS Vaccine Initiativeand the Global Alliance for Vaccines and Immunization;(e) Network models: these consist of networks of research centres acrossdifferent countries focusing on R&D around a range of priority issues within a certainsector. They can be used to target funding on priority arehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlas of research while facilitatingpartnerships, information sharing and capacity-building and ensuring that initiativesrespond to the context-specific needs of different regions and localities. The network-basedmodel has considerable value in that it can be used to target R&D activities across a rangeof levels of research, from early stage research through to adaptive R&D and the targetingof previously neglected areas, according to the nature of the technologies in question andgeographically specific needs. The classic example of an international sector-based networkwould be the work of the CGIAR on agricultural research. ANDI provides another examplefrom the health sector. It should, however, be noted that networks can range from lighter,relatively loose networks in which institutes participate alongside other activities (forexample, IEA cost-sharing Implementing Agreements), or they can be much tighternetworks where, as in the cashttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmle of the CGIAR, existing institutes are built upon to developinto centres that are exclusive to that network. Tighter networks have several advantagesover looser networks. Their long-term nature enables them to build and sustain capacity, todevelop institutional memory (for example, building and maintaining learning of successfulapproaches, available knowledge sources and relationships with partners) and to developmore efficient and effective approaches to interacting across the network over time, thussignificantly reducing transaction costs;(f) Nationally based innovation centres: these consist of nationally based, oftennot-for-profit centres which aim to identify relevant opportunities for collaboration withinternational partners geared towards specific national innovation interests or needs. Anexcellent example of this approach is Fundacion Chile,39 which works to identify relevantareas of innovation that might be beneficial nathttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlionally. It then brokers relationships withinternational technology leaders in this area and works to collaborate on R&D (either in itsin-house R&D facilities or other Chilean R&D facilitates) to make these applicable withinChile;(g) Open source: open-source R&D is a novel approach to research that letsscientists collaborate freely across organizations, disciplines and borders to solve problemsin which they share an interest. It stems mainly from the software industry40 and attentionhas now turned to where open source might be applicable to drug research.41 The term“open source” denotes the type of license under which a product is made available. Thedistribution terms of open source must comply with specific criteria, including freeredistribution, providing access to the source code and the right to modify it and todistribute it further under the same terms as the license of the original software. There are anumber of licenses conhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlveying such rights, such as the GNU42 General Public License, theMIT License43 and Apache.44 Almost all success stories of open source are from thesoftware sector, which lends itself easily to collaborative work of this kind (especiallygiven the standardization of products and platforms in this sector). It is not clear to whatextent this model can be applied successfully to technologies for mitigation and adaptation.
<http://ww2.fundacionchile.cl/portal/web/guest/home>.40 The key example being the Linux computer operating system started in the early 1990s by Linus
, who used the nascent Internet to circulate it to fellow computer enthusiasts. 
Munos B. 2006. “Can open-source R&D reinvigorate drug research?,” Nature Reviews Drug
5, 723–729.
GNU is a Unix-like computer operating system developed by the GNU project. 43 The MIT License is a free software license originating at thhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmle Massachusetts Institute of Technology. 44 See <http://www.opensource.org/>.
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. Possible gaps in coverage of existing collaborative research anddevelopment initiatives
. The review of existing activities as referred to in paragraph 76 above and containedin annex III not only provides information on the key features of collaborative R&D, it alsoreveals possible gaps in current activities where the Convention may have a specific role toplay when considering options to facilitate collaborative R&D on technologies formitigation and adaptation.   84. The review confirms the conclusions of another EGTT report on recommendationson future financing options for enhancing the development, deployment, diffusion andtransfer of technologies under the Convention 45 that the portfolio of existing R&Dprogrammes are strongly focused on energy technologies, in particular on renewabhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlleenergy. There are far fewer collaborative R&D activities in industry, transport and energyefficiency in buildings, and forestry, agriculture and waste are covered only within moregeneral programmes. It should be noted, however, that the existing focus on energytechnologies does not mean that there is no gap in R&D funding for energy technologies.Various studies indicate that R&D spending on energy needs to increase multi-fold tosuffice for long-term climate targets,46 and this seems to hold true in particular for non-energy mitigation technologies .85. Another key observation is the weak coverage on technologies for adaptation. Thehealth and agriculture sectors are covered to some extent and are characterized byinnovative new collaborative R&D approaches. There are a number of researchprogrammes that cover technologies for adaptation as part of their portfolio. Many nonclimate specific programmes may also support many R&D activihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlties that are also beneficialfor climate change adaptation; annex III and the box reveal six categories, which is alimited coverage compared with the categories identified by in the report onrecommendations on future financing options as referred in paragraph 84 above.4786. Furthermore, the initiatives encountered with regard to adaptation mostly relate tocapacity development, catalysing partnerships and enhancing enabling environments, and toa lesser extent the modification and adaptation of technology. International collaborationsthat focus on R&D or the demonstration of new technologies for adaptation are not easilyidentified. 87. One particular observation relating to technologies for both mitigation andadaptation is that, while there are many international collaborative initiatives aroundtechnologies to address climate change, many of these involve processes for identifyingneeds and facilitating the sharing of knowledge and ehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlxperiences rather than actuallyundertaking collaborative R&D. 88. Collaborative R&D initiatives that involve the sharing of costs between partners isalso largely absent. In addition, while some programmes aimed at the deployment oftechnologies do allow a component that involves the modification and adaptation oftechnologies to the local environment, this form of collaborative R&D is not common.
FCCC/SB/2009/2. 46 International Energy Agency (IEA). 2010. World Energy Outlook 2010. Paris. 47 As footnote 46. 
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. Another observation from the review is that very few initiatives involvecollaboration with least developed countries, in particular in Africa. Developing countriesparticipating in collaborative R&D are mostly from Asia (China and India) and LatinAmerica.90. Annex III also lists few R&D collaborations that are initiated by, or explicitly workwith, industry http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmland the private sector. It is unclear whether the absence of industry-led R&Dcollaborations indicates a gap, or such initiatives are not reported or are difficult to identifybecause of their commercially sensitive nature. 91. In conclusion, a multitude of gaps exist in the coverage of existing collaborativeR&D initiatives. While annex III does not list every existing R&D collaboration, it doesshow a trend towards an emphasis on energy technologies with increasing attention on non-energy mitigation sectors such as transport and agriculture and limited attention ontechnologies for adaptation. In addition, collaborative R&D with least developed countriesis limited. 
. Options for facilitating collaborative research anddevelopment for climate technologies
. The objective of facilitating collaborative R&D would, first and foremost, be to helpensure accessibility and availability of a suite of technological solutions tohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html address climatechange that are suitable for deployment under local conditions, particularly those ofdeveloping countries. A second goal is to help strengthen the technological capacity inthese countries, particularly developing countries, since that ultimately will have abeneficial effect in terms of enhancing the efficiency, sustainability and effectiveness oftheir efforts to address climate change.
of technologies for mitigation and adaptation covered by existing collaborative research and developmentinitiativesFossil fuels, electricity and storage?Cleaner fossil energy ?Efficient thermal (including biomass)?Coal mining ?Cogeneration?Pre-combustion coal-fired power with carbon dioxide ?carbon dioxide  capture and storage in the power sector?Distributed generation ?Power generation and transmission?Smart grids?Energy storage?Fuel cells?Radioactive wasteRenewable energy?Offshore wind?Marinehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html, wave and tidal?Hydraulic?Distributed energy?Biofuels?Micro-hydro?Solar power?Biogas?Small-scale wind power?Geothermal?Thermal gradientEnergy efficiency?Improved stoves?Eco-cities?Sustainable design ?Construction of the urban environmentForestryTransport ?Alternative oils for diesel?BiofuelsIndustry?Aluminium ?Buildings and appliances ?Cement ?SteelAdaptation?Water technology and management?Agro technology?Agriculture?Marine resources?Tropical food-borne infectious diseases?Earth sciences and disaster management 
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. The role of the Convention is to facilitate the development and transfer of, andaccess to, environmentally sound technologies.48The actual R&D activities do not takeplace under the Convention. The following options should be seen in the context of theobjectives of the Convention.94. Mechanisms initiated under thhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmle Convention, notably TNAs, and nationallyappropriate mitigation actions can help in identifying specific R&D needs in a country andfor specific technologies or sectors. In addition, there is a need for more top-downindication of the general, global needs for climate technology R&D. Examples include theIEA Global Technology Roadmaps,49 which include identification of R&D needs andearlier products of the EGTT.5095. As discussed in chapter IV, there are three types of needs that should be consideredin elaborating options to facilitate collaborative R&D activities with developing countries:(a) Adaptation and modification of existing technologies and products withbenefits in the near future;(b) Development of technologies and products, including endogenoustechnologies, that contribute to development goals and needs and address climate changefor the poor in developing countries, but that are mostly unaddressed by global technologymarkhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlets;(c) Basic and applied R&D for the development of technologies that areimportant for mitigation and adaptation over the medium to long term.96. Having identified the key features of collaborative R&D options as presented inchapter IV A and a range of considerations that guide the options as presented in chaptersIV.C and V.D, relevant options for collaboration, the related innovation phase, typicalpartners involved in the R&D option, the collaboration model, the potential funding sourceand location focus can be identified. An overview of these characteristics of the broadoptions and how they relate to the developing country goals is given in table 1.97. The following sections discuss in more detail how the identified options couldaddress the goals listed in paragraph 95 above.  
. Options for adaptation and modification of existing technologies andproducts
. Technical focus/innovation stage98. The technical focushttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html to address this need would be at the middle innovation stagewith the effort being devoted to modifying existing technologies (from industrializedcountries or developing countries) to ensure appropriate technical performance under localuse conditions. Technical efforts may also be needed to modify existing products to ensurethat these are attractive to users and competitive in the market, thereby ensuring a demandfor them. The starting point, therefore, would be technologies and products that havealready been commercialized elsewhere and are seen as having potential in developingcountries. As an example, it may be possible to develop low-cost, stripped-down variations
Article 4, paragraph 1(c), and Article 9, paragraph 2, of the Convention.  49 IEA. 2009. Global Technology Roadmap on the cement sector. Paris: IEA and IEA. 2009. Global
Roadmap on carbon capture and storage. Paris: IEA. 
As footnotehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html 46.  
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products from industrialized countries that meet the price–performance targets for localconsumers.512. Key research and development partners 99. The central players here would be industry (equipment manufacturers) since thetechnical efforts will be highly applied in nature, and also informed by local marketconditions and opportunities, although it is possible that in some sectors such as agriculture,public players could have a key role. Given that only a few developing countries (forexample, Brazil, China, India, South Africa) have significant industrial capabilities, aconcerted effort might be required to ensure the participation of, and partnership with,industry from smaller countries. This may require the development of a network, as in thecase of ANDI in the health arena, that could serve as the collaborating organization forsmaller developing countries whilehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html also building local capacity.3. Collaborative models100. Collaborations between industrialized and developing country partners would bemutually beneficial. It would allow the former to develop a better understanding of themarkets and needs of the developing country and reduce the manufacturing cost, and itwould allow the latter to enhance their capabilities and have access to new products thatwould enable action to address climate change while improving their competitive positionin the market. These collaborations may be horizontal, that is, between players at similarpositions in the value chain (for example, equipment manufacturers), or vertical, that is,between players at different positions in the value chain (for example, equipmentmanufacturers and parts suppliers).  101. In the case of networks like CGIAR, the collaboration may be betweeninternationally funded laboratories and local developing country research organizations.http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlThe recently proposed concept of climate innovation centres (CICs),52 although intended tocover the full innovation chain, may also be an appropriate institutional approach topromoting collaborative R&D.  102. PDPs may also be able to play a role with regard to specific products. Theestablishment or enhancement of developing country based innovation centres andnetworks with in-house R&D facilities could be valuable in both identifying localopportunities for adaptive innovation and brokering relevant international partnerships.4. Funding sources/models103. Given the market-oriented nature of the R&D, there is justification for privateparticipation in funding these activities – this cost sharing is important not only forreducing the burden on public sources but also to ensure full participation and interest fromthe private sector. At the same time, public funds will be useful both to guide the activitiesand to catalyse private invehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlstments.  104. The kind of funding model will depend on the nature of the collaboration. Forexample, where there is an objective to achieve cost sharing and to leverage private-sectorcollaboration and investment, R&D funding pools could invite competitive proposals thatwould require co-financing from private-sector participants. In providing support to
A typical example is Tata Nano, which is a low-cost, small and relatively fuel-efficient automobile
/produced in India and now the success of the Tata Nano is spawning the development ofother cars in this price-performance segment.
As footnote 12. 
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networks there may be support for the overall programme, with the divisionof resources to be decided internally.
. Options for development of technologies for meeting local unaddressedneeds
. Technical focus/innovation shttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltage105. The technical focus to address this need would again be at the middle innovationstage since the main aim is technology and product development. This will need acombination of applied R&D to develop or improve technologies (specifically designed totarget the needs of the poor in a way that contributes to mitigation and adaptation andpossibly also to their sustainable and human development) and user-oriented technicalefforts to develop products that will meet the customers’ needs.  106. This may require modification of existing local products (such as biomass gasifiers)or the development of new products. It should also be clarified that development oftechnologies to meet such needs need not be a low-technology effort. In fact, it may requiredrawing on significant scientific and technical knowledge (such as clean and efficientcombustion or gasification of solid biomass) and industrial design and production to ensurethe delivhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlery of a well-designed and manufactured product.2. Key research and development partners107. The key actors would be industry, although public laboratories could also play arole, especially in the technology development process. Bringing in NGOs or grass-rootsgroups into the partnership may also be helpful in order to better understand the needs ofthe customer and to help with suitable technology and product design.533. Collaborative models108. The PDP model, which is increasingly popular in the health area as a way to developdrugs for neglected areas, may be useful here to get quick results on high-benefit products.  109. Publicly funded networks (along the CGIAR or the CIC model) may be able to playan important role here.  110. Another way to organize collaborative R&D would be to utilize the innovation prizemodel as referred to in paragraph 82 (a) above with a condition that the entries need to befrom collaborative ventures.54http://www.anggang.com/pdf/KsbdcNfrfyIJ.html111. Again, the establishment of developing country based innovation centres could alsoprovide a valuable approach to identifying local needs and brokering relevant internationalpartnerships.
Chesbrough H, Ahern S, Finn M, and Guerraz S. 2006. Business Models for Technology in the
World: The Role of Non-Governmental Organizations, California Management Review.48 (3): 48–61.
Specifically, this refers to an ex-ante grand prize which is designed to catalyse the achievement of a
result, often by stimulating R&D or technology (or prototype product) development.Innovation prizes are increasingly seen as an effective way to induce the development of technologyin areas that are neglected by traditional market forces; therefore it may be particularly suitable forthese unaddressed needs, given the paucity of relevant organized and well-funded innovationactivities.
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. Funding sources/models112. Given the nature of the activity, public funds will need to underwrite much of theexpenses, but this could include climate financing that is supplemented with funding fromdevelopment agencies (bilateral and multilateral). Some private funding should also beexpected, in order to ensure seriousness of intent and to share costs since products would bea revenue source for manufacturers (although their purchase costs may need to be supportedby public policies such as feed-in tariffs or purchase commitments).
. Options for development of technologies for medium- to long-termneeds
. Technical focus/innovation stage113. The technical focus to address this need would be on the early stages of theinnovation cycle, with the objective being to engage in basic and applied research thatcould underpin the development of new technologies in the medium- to long-term. Thishttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlcould also include the development of new technologies, tools and processes that couldadvance future climate mitigation and adaptation activities.  2. Key research and development partners114. Universities and national laboratories from industrialized and developing countriescould play an important role in this arena. Industry also could play an important role. Given the kind of capabilities needed for participating in such activities, it is likely thatonly a few developing countries (with a strong R&D base) could participate.3. Collaborative models115. Universities could collaborate with each other; such collaborations currently happenquite frequently, but they could be further catalysed through additional and targetedfunding. University–industry partnerships55 are also becoming more frequent.56 Anotherpossibility would be industry consortia with a focus on pre-competitive R&D to advancebasic technologies, tools or processes thahttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlt will be helpful for all partners in the consortium(or for the industry as a whole). In addition, CGIAR-like networks or global collaborativeR&D activities that draw upon models such as the International ThermonuclearExperimental Reactor (ITER) project as described in annex IV could play a role incollaborative early-stage R&D.4. Funding sources/models116. Funding for early-stage R&D is predominantly from public sources in most casesand it might be expected that this could be equally applicable to the options fordevelopment of technologies for medium- to long-term needs elaborated here. Globally,public R&D expenditure is mostly funded by national programmes but that is driven mostlyby national priorities. But it may well be that a collection of nationally funded programmesmay not adequately cover the R&D needs (in both scale and scope) for addressing climatechange challenges. Thus it may require the utilization of climate financinhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlg to supportcollaborative R&D programmes – this could be done through an ‘opt-in’ programme where
For example, one of the aims of the Tsinghua–BP Clean Energy Center in China is to become a
base for attracting worldwide projects and teams conducting leading edge research on cleanenergy development.
Li J. 2010. “Global R&D Alliances in China: Collaborations With Universities and Research
.”. IEEE Trans. Eng. Mgmt, 57(1):78–87.
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may choose to allocate a portion of their climate finance contribution tocollaborative R&D.117. In the case of industry consortia (or even university–industry partnerships), it isexpected that industry would contribute co-funding.
. Criteria to evaluate the options that could be used to support decision-making on the allocation of funding to collaborative research anddevelopment activihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlties
. Given the wide range of options listed above, it is crucial to develop a set of criteriathat could be used to further review, evaluate and prioritize the options. There are twogeneral aspects need to be evaluated: benefits and effectiveness. 119. Such criteria could also be used as a basis for developing criteria that could be usedto support decision-making on the allocation of funding to collaborative R&D activities.120. Criteria to evaluate the benefits that the collaboration could yield might include:(a) Does the proposed option fill an important gap? Does the proposed optionallow developing countries to do something that they cannot do by themselves?(b) Will the proposed option, if successful, yield benefits for a number ofdeveloping countries, even if they are not all involved in the collaborative R&D?(c) Does the proposed option include participation of developing countrypartners? If not, is the case for collhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlaboration between developed countries only (forexample, early stage research based in international research facilities, which, however,might include the engagement/use of scientists from developing countries whereappropriate expertise exists) well justified?(d) Does the proposed option include specific capacity-building opportunities(for example, training opportunities for developing country personnel, knowledge andinformation exchange, international exchanges)?121. Criteria to evaluate the effectiveness could include: (a) Does the proposed option minimize the administrative burden for developingcountry partners? (b) Does the proposed option require an very high level of capacity (bothtechnical as well as project management) in order to bid for funds (so that partners with lessinternational expertise might be excluded or discouraged from bidding for funds or leadingbids)?(c) Will funds be made available soon enough to enable pohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlorer partners toparticipate? This is a question that might need particular consideration in relation to the useof innovation prizes where funding does not become available until the very end ofcollaboration, and only if the collaboration is successful in achieving a specified goal aheadof competing collaborations;(d) Does the proposed option engage with the private sector? If not, is thisappropriate or should private-sector engagement be encouraged?(e) Does the proposed option facilitate articulation of the benefits to technologyleading partners to engage in collaboration (for example, access to new markets or access tolocal market knowledge and distribution channels)? Is there space for supporting initiativesthat explicitly aim to articulate and promote the benefits to international collaboration, inparticular climate relevant areas? 
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(f) Are the funding criteria flexiblehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html enough so as not to clash with partners’strategic global initiatives?(g) Has explicit attention been given to articulating the role of each partner priorto commencement?(h) Has information sharing been addressed? Will information and learning fromthe collaboration be made available publicly to assist in catalysing innovation elsewhere?57(i)Does domestic policy (for example, anti-trust laws) prohibit collaboration? Isthis being addressed to facilitate collaborative R&D on technologies for mitigation andadaptation?
. Next steps
. The options presented in this document highlight general features that can be used todevelop operational options to promote collaborative R&D activities on technologies formitigation and adaptation both under and outside of the Convention. Once these generaloptions are selected, further work would be required to develop operational collaborativeR&D activities that could be considered http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlby Parties for implementation under theConvention. 123. There is also a range of issues that need further analysis, which would help to designeffective operational options to facilitate collaborative technology R&D for mitigation andadaptation. These include:  (a) A more systematic and thorough mapping of existing collaborative initiativeson climate technology and any R&D components therein. This will both inform thediscussion about future potential collaborative R&D activities and highlight possiblesynergies between existing and future initiatives;(b) Mapping landscape of country-specific innovation activities: Theimplementation of effective R&D collaboration models should take into account what isalready ongoing in a country. Such a mapping exercise could be conducted in combinationwith the existing technology needs assessment process and/or possible future processes toidentify the types of mitigation and adaptation actions thahttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlt a country prefers, and couldprovide valuable information about how to prioritize R&D collaboration options. In orderto obtain a full picture, it is important that private-sector R&D activities are also included insuch analyses;(c) The impact of R&D capacity of potential partners on their participation ofrecommended activities: The effectiveness of collaborations will be dependent on the levelsof innovation capacity that exist in the developing countries. In many cases, it may be thatcollaboration around demonstration or deployment activities, or around capacity-buildingactivities, might be better suited to accelerating the uptake of climate technologies indeveloping countries than collaboration on R&D. This may be particularly the case for(although it will not be unique to) least developed countries where capacity for early stage
This includes restricting patenting where the initiative is seen as being of broader public http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlgood. As
in chapter V, several successful examples exist of public funded R&D with restrictions onpatenting. However, with smaller project-based collaborations where market access is a key incentivefor international technology leading firms to collaborate, it might be necessary to negotiate patentingregulations that satisfy commercial interests. This does not restrict the potential for making patentspublicly available at a later date. For example, schemes could require public availability of patentsand related knowledge at affordable rates several years after initial development. This provides acommercial incentive for investment while still recognizing the public good nature of any resultinginnovation. 
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&D does not exist and innovation capacity might best be developed via collaborations atlater stages of the innovation chain or via focused capacity-buildinghttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html activities. Considerablevalue could therefore be added via focused research, in close consultation with localstakeholders, that seeks to understand the complex and specific socio-technical systems ofdeveloping countries within which innovation and technology uptake occurs. This wouldbetter enable collaborations to be targeted to needs-based opportunities where suchcollaborations can have maximum impact within the context-specific socio-economic,environmental and technological circumstances of the country in question;58(d) R&D collaboration on indigenous technologies: Both the Convention and theliterature emphasizes the relevance of indigenous technologies, in particular in developingcountries. Such technologies are often better adapted to local circumstances, align betterwith cultural habits and preferences and can therefore be more efficient in fulfilling needsthan foreign technologies that need expensive adaptations. However, lihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlttle is known abouthow to realize this potential. R&D on indigenous technologies may need different modelsfor collaboration and to organize research. Focused empirical research on R&D forindigenous technology could be conducted with a view to producing models for R&Dcollaboration that work for this group of climate technologies;(e) Private-sector R&D in challenging contexts: The private sector in developedcountries is relatively well studied and can clearly articulate its needs to government . In themore challenging investment and research climate in many developing countries, a lack ofclarity prevails about how local private companies operate and innovate. Engagement withrelevant private-sector stakeholders within these countries may yield considerable insightsas to which technologies might most usefully be targeted, which international technologycompanies would be appropriate partners in such collaborations and which elements of http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlthetechnology innovation system or enabling environment for innovation would be mosturgent to address. 124. Notwithstanding the need for further analysis, several approaches could be taken tofurther specify the general options that have been described in this document:(a) A review and prioritization process could be initiated so as to identify themost important collaborative R&D gaps that relate to each of the needs identified in thisdocument, followed by the development of collaborative approaches that would be mostsuited for each of these gaps;(b) A more focused approach could entail a focus on a particular sector, in whichcase the priority gaps within that sector could be identified, and operational optionsdeveloped to meet those gaps;  (c) Alternatively, Parties could consider an approach that would focus ondeveloping particular collaborative models that have wide applicability (examples couldinclude product-development parthttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlnerships, public–private co-funded industry partnerships,or enhanced networks of existing R&D centres). Specific collaborative R&D activitieswould subsequently emerge from the adopted models. 125. In all cases, it is imperative that a wide range of stakeholders be consulted in theprocess of further elaborating specific options and that the needs and concerns ofdeveloping countries drive the process.126. It may also be useful to pay particular attention to which existing initiatives could beleveraged since that will both avoid duplication and result in the faster delivery of enhancedcollaborative R&D.   
Ockwell D, et al. 2009. A blueprint for post-2012 technology transfer to developing countries. Sussex
Group Policy Briefing Note. Brighton: Sussex Energy Group. 
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I
on international collaborative R&D activities ontechnology tohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html address climate change
.Has your organization been, or is it currently, involved in any major internationalcollaborative research and development (R&D) activities, particularly R&D activities ontechnologies to address climate change?  2.How would you describe these collaborative activities in terms of:(a) Substantive area (for example photovoltaic materials);(b) Type of activity, that is basic research, product development, etc.;(c) Nature of partners, that is other firms (large/small?), universities, governmentlaboratories;(d) Length of collaboration;(e) Nature of the agreement (joint venture, one-time cooperation, consortium,collaborative project, etc.);(f) Management/governance of activity;(g) Funding sources (own funding, external co-financing, grant funding etc.).3.What are the motivation and/or incentives for your organizations engagement insuch collaborations? (Please provide any further details.):(a) To benehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlfit from the partner’s knowledge;(b) To benefit from the partner’s experience and know-how;(c) To gain access to intellectual property rights;(d) Necessary to obtain funding;(e) Working with the partner improves my own reputation;(f) Cost sharing/reduction;(g) Other, namely.4.How did the collaboration originate? How is the collaboration facilitated? 5.How did you evaluate “success’? Did you have particular metrics by which youmeasured progress on the activity? 6.Are you aware of other collaborations in your or other industries (even if youweren’t involved)? Were they successful? Why / why not?7.What challenges did you face when undertaking R&D collaboration? (a) Coordination of activities;(b) Sharing of IPR and other products;(c) Different working culture;(d) Communication;(e) Time difference;(f) Lack of funding; 
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(g) Language;(h) Other.8.Does your organizatihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlon have examples of where these barriers/challenges have beensuccessfully addressed? Please mention them.9.What advice do you have for preventing barriers that your organization is aware of?  10. What policies or other incentives could help broadly to enhance collaborative R&D? 11. Are you familiar with any new/innovative collaborative R&D approaches that youthink would be useful to explore? Why? 12. Does your organization have experience or views on how the participation ofdeveloping countries could be strengthened in international collaborative R&D?13. Has your organization developed, or are you aware of, criteria that could be suitablefor guiding decision making on promoting collaboration R&D at the international level(this include, for example, additional funding, better networking, programmatic support,etc.)?  
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II
of responses to the questionnairhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmle on internationalcollaborative research and development activities on technology to address climate change
.A questionnaire (see annex I) was sent out on 25 August 2010 to around 70 researchorganizations, private companies, governments and international organizations. Seven validresponses were received by 30 September 2010, giving a response rate of 10 per cent. Theresponse and questionnaire format did not allow for statistical analysis, but the responsesdid contain insights that are collated in this annex.2.Two of the responses were from international organizations,1 three from privatesector led technological research and development (R&D) consortia, 2 and two fromdeveloping country research institutes.3 These involved in a number of public- and private-sector R&D activities. Most of the respondents reported various activities. The fields ofR&D and demonstration were carbon dioxide capture and storage, wood-derived biofhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmluels,wind energy, electric vehicles and solar energy. There were no respondents in the field oftechnologies for adaptation. Answers relating to policy or specific deployment activities arenot included in the summary of the results below.3.In addition to responses from the questionnaire, relevant results (concerning R&Dcollaboration) from interviews conducted in the context of an earlier report have beenincluded.41. Why do partners collaborate?4.The reasons for collaboration most mentioned are cost-related: collaboration (withpublic or foreign institutions) helps to obtain funding or reduce costs. In addition,benefiting from partners’ knowledge, experience or know-how is mentioned in industrycollaborations. Research organizations indicated that involving industry in R&D activitiesincreased the likelihood that the technology would be commercialized later on andresearch–industry collaborations were therefore important. 5.One of http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlthe developing country public research institutes mentioned buildingcapacity in-country and greenhouse gas reduction as specific reasons to collaborate, butalso indicated that a lack of human resources and skills was inhibiting this aim. The otherreported that benefiting from a partner’s knowledge, experience and know-how wasimportant. One developed country research institute indicated that collaboration withindustry in fast-growing developing countries benefited the speed of market penetration ofthe technology it developed. 
United Nations Industrial Development Organization and International Renewable Energy Agency.2 Agenda 2020, TNT Corporation and BASF Corporation.3 China Science and Technology Association and South African National Energy Research Institute.4 United Nations Environment Programme, Energy Research Centre of the Netherlands and National
Energy Laboratory. 2010. An Exploration of Options fohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlr Operational Modalities ofClimate Technology Centres and Networks. To be published. (Draft of May 2010 consulted. Datawere derived from cases of the Energy Research Centre of the Netherlands, the Consultative Groupon International Agricultural Research, the European Energy Research Alliance and the NationalRenewable Energy Laboratory.)
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. What challenges arise?6.All private-sector and research organization respondents indicated that it was often achallenge to balance the interests of all partners involved in the collaboration, including thefunding partner. In the one solely private-sector collaboration that responded, this was notflagged as an issue. In far-reaching collaborations between research institutes working insimilar fields, trust between the institutes needed to be built. 7.Further observations relating to collaborations included:(a) All responding collaboratihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlons involved public funding, even when allpartners were private companies;(b) All collaborations were one-off collaborations. Timelines, however, variedfrom one to several years;(c) Most collaborations involving private partners indicated that intellectualproperty rights were an issue. 8.Barriers mentioned included:(a) Aligning the interests of many diverse actors, especially in a largeconsortium;(b) Communication and differences in working culture (communication beingthe barrier mentioned most often);(c) The aim of the collaboration was not always clear upfront to all involved; thecollaboration needed to have a clear focus;(d) Funding was limited and an impediment to progress.9.One consortium highlighted project management capabilities as a specific barrier.One developing country respondent indicated the following problems: lack of humanresources and skills; donor preferences that were not in the greatest interest of the prhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlojectparticipants; and too much dependence on a single person to lead the programme. 3. Recommendations10. Many respondents indicated that limited funding for R&D, either relating to specificrenewable energy technologies or more generally, was a barrier, implying a need forincreased funding. Various respondents as well as interviewees indicated the importance oflong-term funding and programmes. One private-sector respondent also talked about“government policies that encourage companies to commit funds and other resources toindustrial RD&D”. This implies that there may be a greater willingness to invest in R&Dwith private-sector actors, but the policies were not detailed. Grants for early-stagetechnologies and project-specific grants to encourage deployment of particular technologieswere mentioned as being required. A more general recommendation was made relating tothe creation of enabling environments for R&D in developing countrihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmles. The respondentdid not specify what it meant by “enabling environments”, but it is assumed that it wasreferring to issues such as building capacity among developing country actors and ensuringthat domestic and international policy environments are appropriate to encouraging R&D.  11. Intellectual property (IP) was mentioned both in public and private collaborations.Suggestions for addressing this included incentives around IP for participation of private-sector actors and all parties signing an agreement on non-disclosure and IP early on in thecollaboration. 12. Two independent respondents indicated that the goals and aims of the collaborationneeded to be clearly stated and agreed upon in advance of the start of the collaboration. 
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on the objectives of the programme also made the incentives for participationclearer, and could possibly lead to better aligned interhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlests during the collaboration.13. Other recommendations mentioned include:(a) Venture capital investments in R&D and new technology could beincentivized by public funding;(b) Public guarantees for private loans to technologically risky projects orcompanies which would not otherwise access debt;(c) “R&D promotion” zones: an instrument usually aimed at attractinginnovative firms to a region through lenient settlement conditions and low taxes, whichcould be tailored to climate technology R&D;(d) Mapping and categorizing existing collaborative R&D initiatives. 
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III
list of existing research and development initiatives
2 contains a list of research and development (R&D) collaboration initiatives thatwas compiled based on Internet and literature sources and personal knowledge andnetworks. The intention is to give an impression of the internhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlational collaborative R&Dlandscape. A number of caveats and explanations should be mentioned:(a) The list is not exhaustive – many more such collaborations exist; (b) The list includes both R&D collaborations themselves (e.g. FutureGen),organizations that have R&D activities as a part of their portfolio (such as the Inter-American Development Bank, for with R&D is a very small part of its broader work) andfunding programmes for collaborations (e.g. the European Union 7thFrameworkProgramme, which funds hundreds of international R&D collaborations);(c) The list does not include R&D collaborations and organizations referred to inthe case studies (in annex IV) and the questionnaire responses; (d) A large number of bilateral collaborations were identified (such as acollaboration on biofuels between Brazil and the Bolivarian Republic of Venezuela), butinsufficient further information could be found to justify inclusion in the table; (http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmle) Another common feature in the list is science and technology internationalprogrammes initiated by one country with developing countries, often countries that share alanguage. Such programmes often fund a large number of technologies. Many examples ofenvironmental and energy technologies are found and included in the list, but technologiesfor adaptation are found less often;  (f) The list includes a large number of collaborations on technology but not onR&D. Examples include Methane2Markets, the Global Carbon Capture and StorageInstitute, cost-sharing Implementing Agreements of the International Energy Agency andthe International Platform for the Hydrogen Economy. Often, such internationalcollaborations focus on knowledge sharing and coordination rather than on R&D;(g) The list includes any international collaboration that indicated that it would,alongside technology-enabling activities, also undertake or fund technology modificahttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltionand adaptation to local circumstances, even if this was only a small share of its overallactivities (e.g. the Renewable Energy and Energy Efficiency Partnership, Wisions); (h) The list is in no particular order. 
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2Non-exhaustive list of illustrative existing research and development initiatives, organizations that undertake research and development initiatives,partnerships, and funding programmes involving research and development activities. The list is in no particular order
, regionalor bilateralName and details oforganization or initiativeInnovation phaseKey player(s)Climate technologiesDescription and main activities
International Science andTechnology PartnershipsProgram (ISTPP) (Canada)<http://www.tradecommissioner.gc.ca/eng/science/istpp.jsp>Collaborativeresearch anddevelopment(R&D) fundingprogrammeGoverhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlnment of Canada– bilateral engagementwith Israel, India, China
BrazilNo clear focus, butcould possiblyincorporate climatetechnologies? Funds 50 per cent of costs of approvedjoint research initiatives? Two separate delivery organizations:International Science and TechnologyPartnerships Canada (ISTP Canada) is thedelivery organization for the India, Chinaand Brazil components of the ISTPP? Canada–Israel Industrial Research andDevelopment Foundation is the deliveryorganization for the Israel component ofthe ISTPP

? Industry–academia links encouraged butseems mostly private–private? Projects and partnership developmentactivities – “matchmaking events” (togenerate new or expand existing researchand technology-based partnershipsbetween two countries)InternationalInternational RenewableEnergy Agency<http://www.irena.org/>AllGovernmentalRenewable energy? See work programme for 2010? Includes activitiehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmls geared towardscataloguing R&D capacities andidentifying cooperation possibilitiesInternationalRenewable Energy andEnergy Efficiency PartnershipDeploymentMultipleRenewable energy? International steering board and regionaldeveloping country steering boards? Funds projects? Funds policy networks? Funds disseminationInternationalPractical Action, orIntermediate TechnologiesDevelopment Group <www.itdg.org>Demonstrationand deploymentNon-governmentalorganizations

? Improved stoves? Micro-hydro? Solar power? Biogas

? Small-scale wind


? Improves efficiency and productivity ofbiomass use ? Provides small-scale, low-cost, off-gridelectricity options? Assists communities looking for energytechnology options (community 
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, regionalor bilateralName and details oforganization or initiativeInnovation phaseKey playhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmler(s)Climate technologiesDescription and main activities
)InternationalKoru Foundation<www.korufoundation.org>Demonstrationand deploy Non-governmentalorganizationsRenewable energy? Link between renewable energy industryand impoverished communities? Helps develop appropriate renewableenergy technologies? Funds, facilitates and initiates projects forrenewable energy technologies byworking with local partnersInternational African Rural EnergyEnterprise Development Demonstrationand deployIntergovernmentalorganizations andnational counterpartsRenewable energyProvides low-interest funds and assistancein developing business plans for renewableenergy for productive applicationsInternationalCommercialization ofRenewable Energy in India Demonstrationand deployUnited NationsEnvironmentProgramme, UnitedNations DevelopmentProgramme, WinrockIndia and local-levelfoundations and self-help groupsVarihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlous (alternative oilsfor diesel, solar power,etc.)Provides low-interest funds and assistancein developing business plans for renewableenergy for productive applicationsInternational andbilateralCommercialization andTechnology TransferProgram of the United StatesNational Renewable EnergyLaboratory<http://www.nrel.gov/technologytransfer/>DiffusionNational RenewableEnergy Laboratory,industryRenewable energySmart gridsThe National Renewable EnergyLaboratory works with industry andorganizations to transfer renewable energyand energy efficiency technologies into themarketplaceInternationalFutureGenDemonstration Countries (UnitedStates led) andinternational privatesectorPre-combustion coal-fired power with carbondioxide capture andstorageRealization of a 250 MW pre-combustioncoal-fired power plant. Initially onlyGovernment of the United States, later(when the United States Congress rejectedthe budget) open forhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html private sector andinternational participantsCurrent status of the project is unclearRegional andinternationalAsia Pacific PartnershipR&D,demonstration,Australia, Canada,China, India, Japan,? Aluminium ? Buildings andMainly focuses on enabling and diffusion,but some technology research, development 
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, regionalor bilateralName and details oforganization or initiativeInnovation phaseKey player(s)Climate technologiesDescription and main activities
Republic of Korea,United Statesappliances ? Cement ? Cleaner fossil energy? Coal mining ? Power generation andtransmission ? Renewable energyand distributedgeneration ? Steeland demonstration, primarily in China. Forexample<http://www.asiapacificpartnership.org/pdf/Projects/Cement/PSU/CMT-06-05.pdf>International andregional European Union’s frameworkfunding for R&D<http:http://www.anggang.com/pdf/KsbdcNfrfyIJ.html//cordis.europa.eu/fp7/>R&DResearch institutionsand universities inEuropean Unionmember States;sometimes also thirdcountries and privatesectorAllExtensive R&D programme, not only fortechnologies to address climate changeRegional andbilateralIndia and European UnionStrategic PartnershipTechnologies formitigation andadaptationCooperation in the area of clean technologyand the clean development mechanism aswell as on adaptation to climate changeRegionalSouth–SouthIBSA Dialogue Forum<http://www.ibsa-trilateral.org/>Demonstrationand deploymentBrazil, India, SouthAfrica? Mainly biofuels? Other renewableenergy technologies? Science andtechnology onnanotech and health(malaria,tuberculosis, acquiredimmunodeficiencysyndrome) andbiotech andoceanography? Promotes the production and use ofbiofuels? Information exchange on biofuels andrenewable energyNational andinternationalEnergy Technologies Institute<hthttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltp://www.energytechnologies.co.uk/> Research,developmentand deploymentGovernment (UnitedKingdom) and privatesector? Offshore wind? Marine, wave andtidal? Distributed energy 
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, regionalor bilateralName and details oforganization or initiativeInnovation phaseKey player(s)Climate technologiesDescription and main activities
MATIMOP Israel<http://www.matimop.org.il/Content.aspx?code=18>R&DGovernment of Israel? Bilateralcollaborations withseveral countries inEurope and Asia, aswell as the UnitedStates, Canada,Argentina andAustralia? Bilateral fundactivities with theUnited Kingdom,Singapore, the UnitedStates and theRepublic of Korea? Also a fewmultilateral ? Energy efficiency? Alternative energy? Energy storageTwo main programme models are followed:? Independent bilateral funds, with eachnation making an equal conhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltribution ? Parallel support arrangements, whetherbi-national or multilateral, whereby eachnation is committed to funding R&Dperformed by the joint venture partnercompany from its own country inaccordance with their respective laws andregulationsWhether an actual fund, with anindependent legal structure, a “virtual fund”based on parallel support, or cooperation inthe context of multilateral programmes, allinternational industrial R&D supportprogrammes share similar characteristicsand guidelinesBilateralInida–Israel Initiative forIndustrial research anddevelopment (i4RD)<http://www.gita.org.in/programmes_overview1.htm> R&DGovernment of IndiaGovernment of IsraelSpecific emphasis onthe followingtechnology areas:? Nanoscience/nanotechnology? Water management? Non-conventionalenergy resources(particularly solar)? Biotechnology? Space science andtechnology? A bilateral framework providing financialsupport for cohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlllaborative industrial R&Dventures between Indian and Israelicompanies? Within the context of the i4RD bilateralframework, funding mechanisms havebeen created through which industry mayseek support for joint bilateral R&Dprojects involving at least one Indian andone Israeli company? Existing partnership arrangementsdetailed at <http://gita.org.in/pdf/i4rd-callforproposal.pdf> NationalGlobal Innovation andTechnology Alliance<http://gita.org.in/index.htm>R&DGovernment of IndiaIndian industry? Environment? Watertechnology/watermanagement? Renewable energyMain activities:? Supporting joint R&D on cutting-edgetechnologies of national interest? Supporting joint industrial R&D and itscommercialization 
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, regionalor bilateralName and details oforganization or initiativeInnovation phaseKey player(s)Climate technologiesDescription and main achttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltivities

? Agro technology? Facilitating technology transfer andcreating joint ventures through acommercial entityFinancial support in the form of soft loansand grants to the Indian applicant for jointR&D, depending on the rules andregulations of individual guidelines.Counterpart agencies will implement theprogramme in the partnering countryBilateralIndia–Taiwan (China)programme of cooperation inscience and technology <http://gita.org.in/Call-for-proposals-2010.pdf> R&DGovernment of IndiaTaiwan (China)? Energy storagedevices? Tropical food-borneinfectious diseases? Structural biology,functional genomics,bamboo floweringFinancial support is available only formobility of scientists/researchers from eachside. Normally two visits per year fromeach side for three years would be availableBilateralIndia–Canada Scientific andTechnological CooperationAgreementR&D leading tocommercialsuccess, socialgood andbhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlenefit to bothcountries Government of IndiaGovernment of Canada? Alternative energyand sustainableenvironmentaltechnologies? Biotechnology, healthresearch and medicaldevices? Earth sciences anddisaster management? Whereas the proportion of the Indian costmay vary from the Canadian cost (andvice versa) in the total project cost,funding will be limited to 50 per cent ofthe eligible national cost, with a limit of600 000 Canadian dollars on theCanadian side? Canadian companies receiving an ISTPCanada contribution will be required torepay the contribution upon successfulcompletion of the project? Canadian academia part of the projectfunding will be given as a non-repayablegrant in India? While retaining the financial ceilingsimilar to Canada per project, publicfunded academic and researchorganization applicants may receivegrants up to 100 per cent? Industry may receive up to 50 per cent ofthe eligible national costhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html in the way of a 
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, regionalor bilateralName and details oforganization or initiativeInnovation phaseKey player(s)Climate technologiesDescription and main activities
loan, repayable upon successfulcompletion of the projectBilateralNear Zero Emission Coal<http://www.nzec.info/en/> Demonstrationby 2020, but bynecessityinvolvingadaptive R&DGovernment of theUnited KingdomGovernment of ChinaCarbon dioxide captureand storage in thepower sectorA government-to-government programmewith the aim of realizing a full-scaledemonstration of carbon dioxide captureand storage in the power sector in China. Itinvolves industry and research partnersfrom China and the United Kingdom. It iscollaborating with European Unionprogrammes in the same fieldBilateralEcocitR&D onplanning, designandimplementationof eco citiesImperial CollegeLondon,http://www.anggang.com/pdf/KsbdcNfrfyIJ.html UnitedKingdomTongji University,ChinaEcological citiesEstablished, with support from the UnitedKingdom Engineering and PhysicalSciences Research Council, to investigatethe processes associated with the planning,design and implementation of eco cities. Ithas a special focus on Dongtan, onChongming Island close to Shanghai. Arupis responsible for the master plan anddesign of DongtanBilateralUnited Kingdom Engineeringand Physical SciencesResearch Council,SUPERGEN fuel cellsresearchResearch,developmentanddemonstrationFuel cellsBilateralUnited Kingdom Engineeringand Physical SciencesResearch Council,collaborative research withChina on cleaner fossil fuelsClean fossil fuelsBilateralUnited Kingdom–Chinasustainability researchcollaboration <http://www.ucl.ac.uk/news/news-articles/0902/09020602>ResearchThe Thames GatewayInstitute forSustainability, Arupand Tongii University,China Sustainable design Construchttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltion of theurban environmentBilateralFundacion, ChileR&D,Fundacion Chile, a non- Range of industrialAims to identify innovations internationally 
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, regionalor bilateralName and details oforganization or initiativeInnovation phaseKey player(s)Climate technologiesDescription and main activities

<http://ww2.fundacionchile.cl/portal/web/guest/home> demonstration,deployment,diffusionprofit organizationbased in Chile sectors, several ofwhich are of explicitenvironmentalrelevance: forestry,agriculture, marineresources, environmentand chemical metrologythat might be of relevance to improving theperformance (including environmentalperformance) of Chilean industry. Uses anumber of methods to adapt, demonstrateand roll out these innovations, thusreducing risk and encouraging uptakeamong Chilean firms. The approachFundacion uses is based http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlon three stages.First, opportunities for innovation (oftenadaptive innovation) are identified based oncareful assessments of international andnational capabilities and in closeconsultation with the private sector. Thenext stage involves obtaining, developingor adapting the technology via threeapproaches. These include:? Transferring and adapting a technologyobtained from an outside supplier? Developing a technology usingFundacion’s own in-house R&Dcapabilities? Developing a technology viacollaboration with an established networkof indigenous R&D institutionsThe third stage involves scaling up anddisseminating the technology via a numberof approaches, which include:? Creation of innovative companies, alwayswith strategic partners (usually private-sector). Fundacion usually sells its sharein these companies once they are self-sustaining and reinvests the funds in newinitiatives? Sale and licensing of technologies (whenhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlnew technologies become available via itsin-house R&D or its collaborations withexternal, indigenous R&D centres) 
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, regionalor bilateralName and details oforganization or initiativeInnovation phaseKey player(s)Climate technologiesDescription and main activities

? Supply of technological services acrossthe different key areas in which it works? Certification and implementation ofstandards? Broad dissemination through training,seminars, publications and InternetwebsitesNationalNational Hybrid PropulsionPlatformDemonstration Government of IndiaIndian carmanufacturersPublic–privatecollaboration Aims to create an indigenous demonstrationfleet of hybrid carsBilateralCarbon Trust/China EnergyConservation InvestmentCorporation (CECIC) ChinaInitiative<http://www.carbontrust.com/emerging-technologies/pages/cecic1.aspx> Technologyadahttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlptation andmodificationCarbon Trust/CECIC Low greenhouse gaseemissions technologiesThe collaboration has two core objectives:? To incubate new and emerging low-carbon technologies and introduceselected low-carbon businesses in theUnited Kingdom to China? To provide financial investment forUnited Kingdom and Chinese low carbonbusinesses in ChinaOutput:? Developing and transferring low-carbontechnology within China, facilitatingaccess to Chinese market opportunities? Arranging access to space on CECIC’sindustrial parks at preferential rates, helpwith staff recruitment and provide legaland business supportBilateral International cooperation ofthe French Agency forInnovation<http://www.oseo.fr/>R&D French researchentities, universities andthe private sector, alsothird countriesThis fund is given by the Government ofFrance to local entities that set internationalprojects with the aim of cooperativetechnology develohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlpmentEuropeanJoint Technology Initiativesfor European countries Research,developmentand deploymentEuropean public andprivate entities setprojects with a level ofco-funding for provenEnergy technologies Provides funds mainly to energy, nano-materials, information and communicationtechnologies 
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, regionalor bilateralName and details oforganization or initiativeInnovation phaseKey player(s)Climate technologiesDescription and main activities
InternationalIntegrated support for thestrengthening of scientificteams of the South (AIRES-Sud)R&DAlgeria, Benin, BurkinaFaso, Cameroon,Congo, C?te d’Ivoire,Ethiopia, Gabon,Ghana, Mali, Morocco,Niger, Senegal, SouthAfrica, Togo, UnitedRepublic of TanzaniaSolar energySupports R&D in research centres anduniversities and promotes the exchange ofnew knowledge between research entihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltiesand stakeholders. Programme is broaderthan low greenhouse gas emission energytechnologies and includes renewable energyBilateralNational Council on Scienceand Technology of Mexico R&DLocal universities,research centres andprivate companies fromArgentina, Belgium,Brazil, Bulgaria, Chile,China, Colombia, Cuba,Czech Republic,France, Germany,Hungary, India, Italy,Japan, Peru, Poland,Republic of Korea,Russian Federation,Spain, UnitedKingdom, UnitedStates, Venezuela(Bolivarian Republicof), Viet NamUnclearThis fund is given by the Government ofMexican to local entities that setinternational projects with the aim ofcooperative technology developmentInternationalFondo Nacional de DesarrolloCient?fico y Tecnol?gico,ChileR&DLocal universities,research centres andprivate companies fromthe Argentina, Brazil,Canada, China, CzechRepublic, France,Germany, NewZealand, Poland,Russian Federation,Spain, United Kinghttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmldomUnclearFunds R&D activities and scientific staffexchange in order to enhance and contributeto the Chilean national projects 
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, regionalor bilateralName and details oforganization or initiativeInnovation phaseKey player(s)Climate technologiesDescription and main activities
United StatesInternationalInnovaci?n e Investigaci?n enTecnolog?as de Energ?asRenovables, PeruDeploymentGovernments,universities and non-governmentalorganizations in Peru,the Funding:Cooperation ofCatalonia (Spain) andthe Directorate Generalfor InternationalCooperation (theNetherlands)Renewable energytechnologies Funds adaptation of renewable energytechnologiesInternationalWaterloo Foundation, UnitedKingdomDeploymentGovernments, non-governmentalorganizations andprivate companiesRenewable energytechnologiesPart of its portfolio (and in collaborahttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmltionwith the Toyota Foundation) is funding theadaptation of renewable energytechnologiesInternationalToyota Foundation, Japan R&D,demonstrationGovernments, non-governmentalorganizations andprivate companiesRenewable energytechnologiesPart of its portfolio (and in collaborationwith the Waterloo Foundation) is fundingthe adaptation of renewable energytechnologiesInternationalAgencia Espa?ola deCooperaci?n  Internacional,SpainDeploymentResearch centres,universities, non-governmentalorganizations andprivate companies(mostly from LatinAmerica)Renewable energytechnologiesCooperation on technology adaptation withSpanish-speaking countriesInternationalElectric Power DevelopmentCompany, JapanDeploymentPrivate and state-ownedcompanies in newmarkets in LatinAmericaEfficient thermal powergeneration and biomassenergyCollaborative projects to adapt powergeneration technologies to regionalcircumstances, for exahttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlmple aroundefficiency in thermal power generationInternationalSustainable energy projectsupportR&D,demonstration,deploymentNon-governmentalorganizations indeveloping countriesRenewable energy andenergy efficiencytechnologies As a part of its larger portfolio, Wisionsfunds a few small projects concerning theimprovement of renewable energytechnologies and energy efficient 
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, regionalor bilateralName and details oforganization or initiativeInnovation phaseKey player(s)Climate technologiesDescription and main activities
Regional Inter-American DevelopmentBankTechnologymodificationand adaptationGovernments, non-governmentalorganizations andprivate companies(mostly from LatinAmerica)A small part of the Inter-AmericanDevelopment Bank portfolio includes loansfor private-sector entities for the adjustmentof technology thttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlo local conditionsInternationalVarious activities mentionedunder<http://en.openei.org/wiki/Concept:CLEAN_Resource_Assessment_Programs>Developed anddeveloping countryresearch institutionsand technical assistanceprovidersLow greenhouse gasemission technologies The website mentions collaboration ontechnical software toolsInternationalMedicines for MalariaVentureR&DPublic–privatepartnerships, non-governmentalorganizations. Open toany project ideas fromany organization –proposals reviewed bythe Expert ScientificAdvisory CommitteeAntimalarial drugsNon-profit entity Aims at discovering and developingaffordable antimalarial drugs 
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IV
case studies of existing collaborative technology research anddevelopment activities
. Consultative Group on International Agricultural Research1Objectives and scope1.The aim of the Consultative Ghttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlroup on International Agricultural Research (CGIAR)is to reduce poverty and hunger through scientific and technological agricultural research. Ittherefore focuses on its links to climate change through agriculture, primarily aroundvulnerability, resilience and adaptation of the agriculture sector, but there are also activitiesrelated to mitigation, mostly related to land use and forestry. CGIAR’s 15 researchinstitutes are spread over the developing and the developed world. As the discussion inchapter VI above demonstrates, the networked approach to collaborative research anddevelopment (R&D) that CGIAR illustrates is flexible and could be applied across all threeof the different categories of developing country technology needs, even thoughdetermining the usefulness of individual technologies, sectors and countries will needfurther study. In the case of CGIAR the focus has tended to be on a combination ofadapting existing technologhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlies to new circumstances and developing and adaptingtechnologies to meet unaddressed needs.2.CGIAR dates back to the 1960s. It started out as an initiative of the Rockefeller andFord Foundations, and was soon joined by governments and multilateral organizations.Currently public partners dominate the membership of the Consultative Group. Currentannual funding is approximately USD 550 million, of which roughly USD 100 millionoriginates from charities and the remainder from governments and multilateralorganizations, in particular the United Nations Development Programme and the Food andAgriculture Organization of the United Nations. CGIAR currently has 80 members and istechnically a public–private partnership among private parties, national governments andinternational organizations. 3.Although in recent years CGIAR has sought more collaboration with other centres,most of its work is done in the 15 research centres shown in table 3http://www.anggang.com/pdf/KsbdcNfrfyIJ.html.4.The development of CGIAR over the years can be characterized by a number ofphases. The early phase focused on seed improvement, initially sorghum, rice and wheat.These programmes were very successful; the varieties developed at CGIAR reachedpenetration levels of more than 50 per cent in Asia and Latin America, but stayed low inAfrica, where the conditions and enabling environment for diffusion were absent.  Demand-driven research also contributed to success; the initial founders in particular were interestedin seed varieties that would do well on the global market.5.Over time more institutes joined CGIAR. Subsequent phases focused on agro-technology, socio-economic research, environmental research (such as biodiversity andforestry), systems analysis and eco-regional programmes, and, under the GenerationalChallenges Programme, broad global challenges, such as nutrition and climate change.
<http://www.cgiar.org>. Part ohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlf this discussion draws on United Nations Environment Programme,
Research Centre of the Netherlands and National Renewable Energy Laboratory. 2010. AnExploration of Options for Operational Modalities of Climate Technology Centres and Networks. Tobe published.  
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’s current focus is the integration of the different programmes both within CGIARand with non-CGIAR institutions, such as universities in Brazil, China and Europe. Table 3CGIAR research centres
of research centreCityCountry
Food Policy Research Institute Washington, DCUnited States ofAmericaInternational Center for Agricultural Researchin the Dry AreasAleppoSyrian ArabRepublicInternational Crops Research Institute for theSemi-Arid TropicsPatancheruIndiaInternational Rice Research InstituteManilaPhilippinesWorldFish CenterPenangMalaysiaCenter for Interhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlnational Forestry ResearchBogorIndonesiaWorld Agroforestry CentreNairobiKenyaInternational Water Management InstituteColomboSri LankaInternational Institute of Tropical Agriculture IbadanNigeriaBioversity InternationalRomeItalyInternational Livestock Research CentreNairobiKenyaAfrica Rice Centre (WARDA)CotonouBeninInternational Institute of Tropical Agriculture CaliColombiaInternational Potato CenterLimaPeruInternational Maize and Wheat ImprovementCentreMexico CityMexicoGovernance and organization6.Over the years, the institutes in CGIAR have developed into project implementationorganizations. Another process currently under way aims to improve strategic planning atCGIAR by limiting its scope to a small number of large programmes rather than manysmall projects. Over the years, CGIAR had to reorganize a number of times in order toaddress changing circumstances and because the earlier governance structure did http://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlnotsuffice. In 2010 the governance structure changed into a two-pillar organization of theConsortium of CGIAR Centres and the CGIAR Fund. All members of CGIAR meet on abiennial basis. A Fund Council decides on more short-term issues and is chaired by a Vice-President of the World Bank and comprises eight representatives of donor countries, eightrepresentatives of developing countries and regional organizations, and six representativesof multilateral and global organizations and foundations. An Independent Science andPartnership Council (ISPC) consists of a group of nine leading global scientists who areappointed by the Fund Council. This ISPC plays a key role in the programming andstrategic process, as well as in quality awareness and control. It makes sure that the researchprogrammes are aligned with the strategic research framework of CGIAR. 
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, knowledge sharinghttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html and intellectual property7.The incentives of public partners to become donors in CGIAR include cost-sharingand CGIAR’s proven ability to bring new technologies to the market. The early privatemembers of CGIAR were interested in market access of different seed varieties. Given thestrong market shares of those early seed varieties, this collaboration seems to have paid off.The results of CGIAR, however, have become less tangible recently, as the low-hangingfruit (technical improvement in seed quality) in addressing hunger was addressed and thecomplexity of the problem increased. Now partners seem to participate to obtain access tospecific technical knowledge and for the potential impact on policy in the field. 8.As the research centres in the CGIAR over the past years were perceived to beworking increasingly independently, leading to less consistency in the research portfolio,measures were undertaken to facilitate knowledge sharinhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlg and skills transfer, particularly inthe governance structure. The directors of the research centres meet twice a year. TheCGIAR research centres employ scientists from different countries, often on temporarycontracts. As CGIAR research centres are highly acclaimed, researchers are eager to workthere, even on a temporary basis. The mobility of these scientists is thought to contribute toknowledge sharing and skills transfer.9.With regard to intellectual property, CGIAR has a dedicated Central AdvisoryService on Intellectual Property (IP). It is an explicit aim of this service to “assist, support,facilitate, and secure access to intellectual assets as public goods” and it carries out thefollowing actions:(a) Contributes legal information to the CGIAR that benefits subsistence farmersin developing countries;(b) Maintains a knowledge base of IP lessons learned within CGIAR;(c) Provides market development, planning and implementatihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlon;(d) Consults on IP risk management, licensing and design of distribution andsupply chains;(e) Introduces the next generation of lawyers to “agricultural public goods”practice.2. Project PANDA: collaboration between Yingli, the Energy Research Centre of theNetherlands, and Tempress on photovoltaic manufacturingObjectives and scope10. In June 2009, Project PANDA was started with the Energy Research Centre of theNetherlands (ECN), Yingli Green Energy Holding Company Limited and TempressSystems, Inc. (a subsidiary of Amtech System, Inc.). ECN is a not-for-profit researchinstitute, Yingli is a solar panel manufacturer in China and Tempress is a Netherlands-based specialized furnace manufacturer. The PANDA project focuses on solar photovoltaic(PV) module manufacturing in China. The solar cells manufactured are a modification ofPV technology (higher efficiency) and the manufacturing of n-type silicon solar cells. Theproject can thehttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlrefore be classified as falling into the “adaptation of existing technologies”category of developing country goals to which collaborative R&D can contribute. Theobjectives of the project are to demonstrate the technology, investigate the feasibility oflow-cost production, improve the efficiency of PV cells, manufacture and certify modules,address bottlenecks and develop specifications of fabrication equipment. As such, theproject performs R&D on the demonstration phase of PV cell manufacturing.  
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. Yingli Green Energy Holding is a vertically integrated PV product manufacturer.The company was interested in setting up a new pilot production in an existing pilot PVproduction line. Tempress had links with Yingli in China, and was familiar with the latestECN progress on efficiency in n-type bifacial solar cells. ECN was looking for a partnerwith which it could deploy its latesthttp://www.anggang.com/pdf/KsbdcNfrfyIJ.html technology, but could not find interested investors inEurope. Tempress served both as a matchmaker and a participant in the formation of theconsortium. 12. New production lines will be designed to produce next-generation high-efficiency n-type silicon solar cells based on the technology developed through Project PANDA. Thehigh-efficiency cells utilize the cell design (n-type technology) of ECN, the solar diffusiontechnology and dry phosphosilicate glass removal technology of Tempress and YingliGreen Energy’s cell process technology. On the PANDA pilot line, cells with an averageefficiency of 18 per cent or higher had already been produced. In September 2010, ECN,Yingli and Tempress reported an average efficiency of over 19 per cent on the commercialproduction lines, which was higher than expected.Organization and governance13. Project PANDA is a one-off collaborative effort consortium. Yingli supplies the 300MW manufacturing linhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmle for n-type monocrystalline silicon cells and modules in China andoperates the manufacturing. It also debugs and optimizes operation of the pilot. ECNprovides the cell technology and process optimization knowledge. Tempress is responsiblefor the diffusion process (important for efficiency in the cell) and its optimization, and forthe glass removal equipment. The resources for the project came from the industry partners. Incentives, knowledge sharing and intellectual property14. For Yingli, the incentive for the collaboration seems to lie in access to specifictechnical knowledge and experience with the technology. For Tempress, the incentivesappear to be market access in China and access to knowledge. For ECN the project meantthat its technology could be brought to the market much more quickly than in the slowerEuropean context. Another advantage was that Yingli already had a pilot construction lineset up and ready to use. In addithttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlion, ECN received fees for the IP and its work on the line. 15. Despite this being a collaboration beween industrialized and developing countries,no specific measures were put in place to facilitate knowledge sharing and skills transfer. Infact, ECN reports very smooth cooperation between Yingli and the Dutch partners. The IParrangements correspond to normal IP arrangements; they are not different from thosenormally applied in the European context. Yingli is mostly interested in fast take-up of thetechnology and learning from the process optimization by ECN. This is demonstrated bythe extremely fast timescale: in a little over one year after the project start, the line wasproducing solar cells at a level of efficiency that was significantly higher than targeted. 3. International Thermonuclear Experimental Reactor216. The largest international collaborative deployment project (in terms of funding) afterthe International Space Statiohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmln is the ITER fusion reactor. Fusion power offers the potentialof essentially inexhaustible, non-CO2 electricity without the levels of radioactive wasteassociated with nuclear fission. However, many physics and technology issues remain to beresolved. Fusion energy for electricity generation is expected to be commercially availableby 2040, provided the scientific advances are made and funding is consistent.
<http://www.iter.org/procurementsharing>. Coninck et al. 2008. International technology-oriented
to address climate change. Energy Policy, 36: pp.335–356.  
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and scope17. ITER is an international fusion experiment designed to show the scientific andtechnological feasibility of a full-scale fusion power reactor. The ultimate aim of the projectis the demonstration of fusion technology, although because of the complexity of thetechnology, mhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmluch applied R&D is also taking place. ITER builds on prior research devicesbut will be considerably larger. From a climate change perspective, the focus is onmitigation. These characteristics, coupled with its more long-term R&D nature, place thiscollaboration within the category of initiatives that contribute to developing new climatetechnologies that might meet the needs of developing countries in the medium to long term.Organization and governance18. ITER began in 1985 as a collaboration between the European Union (EU), Japan,the United States of America and the Union of Soviet Socialist Republics. Participation hasvaried over time, and currently there are seven parties participating in the ITERprogramme: China, the EU, India, Japan, the Republic of Korea, the Russian Federationand the United States. Conceptual and engineering design phases led to a detailed design in2001, supported by USD 650 million worth of R&D by participatihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlng countries. Theprogramme was planned to last for 30 years – 10 years for construction and 20 years ofoperation – and costs were expected to be approximately USD 12 billion. 19. After many years of deliberation, and a contentious debate over locating the projectin France versus Japan, the participants announced in 2005 that ITER will be built inCadarache, France. Japan was promised that 20 per cent of the research staff on the Frenchlocation of ITER as well as the head of the ITER administrative body will be from Japan. Inaddition, a research facility for the project will be built in Japan, for which the EU willcontribute about 50 per cent of the costs. Overall, the participating ITER members haveagreed on a division of funding contributions where five elevenths are contributed by thehosting member (the EU) and one eleventh by each of the six non-hosting members.20. Reaching agreement on ITER was not easy. The rules for procuremenhttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlt to cover thehigh costs of the fusion reactor are precisely negotiated between the participating countries.Eighty-nine per cent of the items used in the reactor will be provided ‘in kind’, while theremainder will be procured through a joint fund. ITER has a detailed sharing of itemsbetween the participating countries and the joint fund.3 This shows that even when there iscollaboration, when budgets are significant countries require visible benefits. Incentives, knowledge sharing and intellectual property21. The high uncertainty over whether fusion research will ever deliver a full-scaleenergy option, its low near-term commercial value and the very high costs of thedemonstration facility make a cost-sharing arrangement necessary for countries that areinterested in the option of nuclear fusion. Another incentive for countries to embark on thisexperiment is the technological spin-offs for other technological areas, such as nuclearfihttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlssion and material science. 22. ITER is located in Cadarache, France. Other facilities necessary for testing and datawill be operated in Japan. In addition, the European agency Fusion for Energy is theprocurement agency for ITER, vetting agreements on components and technologies forITER with the ITER parties and other countries and organizations. The ITER organizationis supported by several international networks of fusion experts, including the InternationalTokamak Physics Activity (ITPA), the IEA Fusion Power Co-ordinating Committee andthe fusion-related IEA Implementing Agreements.
See <http://www.iter.org/procurementsharing>.  
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. The International Energy Agency (IEA) facilitates over 40 multilateral technologyagreements: the IEA IAs. Each IA has a specific technological focus. The collaborationmodel of an IA is determined by the members of each IA, depending ohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmln the needs andpreferences of the technology and the type of members involved. The membership of mostIAs is dominated by OECD countries, including Mexico and the Republic of Korea, butsome of them, notably agreements in the field of renewable energy, also involve developingcountries. Brazil, for instance, plays a significant role in the IA on Bioenergy and SouthAfrica recently joined the IA on Solar Heating and Cooling. 24. In general, IAs coordinate technology RD&D activities and share knowledge andexperiences. Potentially, IAs can set up joint development programmes, which wouldqualify as R&D activities under this document. One is the IEA IA on Solar Heating andCooling. Twenty countries are members of this IA, two of which are developing countries:Mexico and South Africa. 25. Since it was founded in 1977, the IEA IA on Solar Heating and Cooling hascompleted 36 tasks. Tasks are defined as specific projects with an aim, a number ohttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlf specificactivities and a workplan. Eight tasks are still ongoing:(a) Task 44 – Solar and Heat Pump Systems; (b) Task 43 – Solar Rating & Certification Procedure; (c) Task 42 – Compact Thermal Energy Storage; (d) Task 41 – Solar Energy and Architecture; (e) Task 40 – Towards Net Zero Energy Solar Buildings; (f) Task 39 – Polymeric Materials for Solar Thermal Applications; (g) Task 38 – Solar Air-Conditioning and Refrigeration; (h) Task 36 – Solar Resource Knowledge Management.  26. In the case of the Solar Heating and Cooling IA, funding for R&D activities does notcome from a common budget. Partners in a task finance their activities under the task fromtheir respective national research budgets. If relevant, participation of industrial partners ispursued. Industrial partners tend to fund their contributions in-kind. 27. Within the Solar Heating and Cooling IA tasks, several involve collaborative R&D.Typical tasks in this IA hahttp://www.anggang.com/pdf/KsbdcNfrfyIJ.htmlve around eight to 10 participating countries. An example is task35 on PV/Thermal Solar Systems, which was started in 2005 and completed in 2009, had asits objective to “catalyze the development and market introduction of high quality andcommercially competitive PV/Thermal solar systems, to increase general understanding ofthe technology, and to contribute to internationally accepted standards on performance,testing, monitoring and commercial characteristics of PV/Thermal solar systems in thebuilding sector”. The task combined a questionnaire on design, purchase, supply andinstallation of PV/T with development of PV/Thermal systems and testing them underdifferent circumstances outside. For the testing, the collaborative aspects were mostpronounced. 
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