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1. I ntroduction

1. Atits seventh meeting, which took place in Kualaripur, Malaysia, from 9 to 20 and 27 February
2004, the Conference of the Parties to the Conwentin Biological Diversity (‘the Convention’
hereafter) adopted a programme of work on technolwgnsfer and technological and scientific
cooperation. The purpose of this programme of werto develop meaningful and effective action to
enhance the implementation of the pertinent prowmsiof the Convention. It spells out a humber of
strategic considerations to be taken into accouritsiimplementation by the various actors. Grouped
under four programme elements, it also spells outiraber of operational targets and related activiti
required from Parties, other governments, inteomati organizations and the Secretariat.

2. Element three of the programme of work, on creatingbling environments, seeks‘to identify

and put in place institutional, administrative, isigtive and policy frameworks conducive to privatel
public sector technology transfer and cooperatitaking also into account existing work of relevant
international organizations and initiativesUnder this programme element, activity 3.1.1 chdlsthe
preparation of technical studies that further esgland analyse the role of intellectual propengts in
technology transfer in the context of the Conventan Biological Diversity and identify potential
options to increase synergy and overcome barr@eitgedhnology transfer and cooperation, consistent
with paragraph 44 of the Johannesburg Plan of Imefgation. The benefits as well as the costs of
intellectual property rights should be fully takieto account. The Secretariat of the ConventionP @il
UNCTAD as well as other relevant organizationsideatified as main actors to undertake this agtivit

3. The present document responds to this requestatiit by invitations that were sent by the
Executive Secretary of the Convention on Biologib@ersity to the executive heads of WIPO and
UNCTAD in August 2004, it is the result of jointlaborative efforts by staff of the CBD, UNCTAD,
and WIPO secretariats. Peer reviews provided bgratbmpetent organizations and individual experts,
as well as by inhouse colleagues, are gratefubp@aeledged.

4. The document is intended to make an in-depth, jpacand substantive contribution to policy
dialogue and consensus-building on the topic cemsitl and may by this nature contain observations
and interpretations that are based on own undelisiguof the subject matter, in particular with regyto
international intellectual property instruments.eTlocument does not represent any official view of
CBD, UNCTAD and WIPO; their secretariats; or thdiember States.

5. Consistent with the request expressed in the pnugea of work of the Convention of Biological
Diversity, the present document focuses on the gblatellectual property rights in technology tséer

in the context of the Convention. Hence it doesal@im that the exploration and analysis preserdsd,
well the identified options to increase synergy amgkrcome barriers to technology transfer and
cooperation, can simply be transferred to and adpih a more general context. While some of the
insights presented may indeed also hold true inoeengeneral context, others would be in need of
amendment and/or qualification in order to do s still others may not be generally applicablalht

6. The study is structured as follows. The first thchapters (grouped under section |) provide a more
extensive introduction into the topic and serveséb the stage for the subsequent analytical crsapter
the second section of the document. Chapter 2 gesvh more detailed overview on the provisions and
work on technology transfer under the ConventiorBiological Diversity. Chapter 3 provides a more
detailed explanation of the overall structure af gtudy. The role of intellectual property on teaogy
transfer is multi-faceted and complex. Distincteets of intellectual property rights can be ideatif
within the different phases of transferring tecloggl Chapter 3 provides an overview of these diffier
phases.
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7. Section Il of the study addresses the benefitscasts of intellectual property rights that may aris
during the different phases of technology transé¢rthe stage of technology development (chapter 5)
when identifying transfer opportunities (chapterd@)ring the actual transfer (chapter 7), and dytire
phase of adapting the transferred technology talloeeds and conditions (chapter 8). Throughout the
analysis, the concepts of “benefits” and “costsil we interpreted in a broad sense and will not be
restricted to the direct financial costs and besdhat are associated with commercial activit@sapter

9 summarizes the main findings and provides tergatonclusions with a view to identifying potential
options to increase synergy and overcome barreetedhnology transfer and cooperation, as requested
by the programme of work.
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SECTION I: SETTING THE STAGE
2. Technology transfer under the Convention on Biological Diversity

8. The objectives of the CBD, which are to be pursinegiccordance with its relevant provisions, are
set out in Article 1 of the Convention: (i) the senvation of biological diversity, (ii) the sustabie use

of its components, and (iii) the fair and equitasiharing of the benefits arising out of the utiliaa of
genetic resources, including by appropriate acteggenetic resources and by appropriate transfer of
relevant technologies, taking into account all tsgbver those resources and to technologies, and by
appropriate funding. It is noteworthy that this damental provision of the Convention already inekd

an explicit reference to technology transfer aseams to implement its third objective.

9. The programme of work on technology transfer anthrielogical and scientific cooperation,
adopted by the Conference of the Parties at itsrghvmeeting in 2004, identifies the provisiond tra
deemed relevant by the Conference of the Partiesldnessing this subject-matter, by stating thia¢ “t
purpose of this programme of work is to develop mwegful and effective action to enhance the
implementation of Articles 16 to 19 as well as tethprovisions of the Convention.” The remainder of
this chapter will briefly review these Articles agll as the closely related Article 15 of the Camiien,
with a view to clarify the nature of relevant idgsltual property mechanisms. This discussion is not
intended in any way to interpret, limit, definerestrict the provisions covered; rather, it is imted to
highlight in a non-exhaustive way the range of fldesroles of intellectual property and intelledtua
property mechanisms that may be of potential relegdo these provisions, as a springboard for éarth
discussion in subsequent chapters.

Article 16 (Access to and Transfer of Technology)

10. The basic obligation of all Parties regarding ascts and transfer of technology is set out in
paragraph 1 of Article 16 of the Convention. Thigggraph recognizes that both access to and transfe
of technology among contracting Parties are esaegitments for the attainment of the objectivethef
Convention. Mirroring the three objectives of then@ention, it then provides that each Contracting
Party“undertakes...to provide and/or facilitate access &od transfer to other Contracting Parties of
technologies that are relevant to the conservatiod sustainable use of biological diversity or make

of genetic resources and do not cause significamabe to the environment.”

11. Article 16.1 also recognizes that technology inekidiotechnology. Biotechnology is in turn
defined in Article 2 of the Convention, on use efms, asany technological application that uses
biological systems, living organisms, or derivasivhereof, to make or modify products or processes
specific use.This suggests that the present study should alssider any specific characteristics of the
intellectual property system relating to this anédechnology, rather than just considering actesmd
transfer of all technology in general terms, pabicause of the breadth and complexity of the divera
analysis of technology transfer, and partly becdheee may be particular aspects of transfer efveait
technologies that pose specific policy, legal anacfical questions. It may be necessary to fogus o
specific elements of national intellectual propdaty and practice relevant to such technologied,tha
innovation structures and processes that applhhisidomain. This includes, for instance, resednch
areas of technology that entail the use of gemeiources and microorganisms.

12. Paragraph 2 of Article 16 further stipulates thatess to and transfer of technology to developing
countries shall be provided and/or facilitated unér and most favourable terms, including on
concessional and preferential terms where mutuadiveed. Intellectual property may be one way of
structuring or clarifying the nature of mutuallyragd terms, or it may be one issue affecting acaeds
transfer of technology that would have to be agneedn as part of the concessional and preferential
terms. For example, a technology may be licensedemuimtellectual property rights in a way that
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specially favours developing countries, or humatataor non-profit purposes: this may be an opfam
public-interest licensing of technologies that sissi the conservation and sustainable use of \xosiity
but that have other commercial applications whicbuld effectively cross-subsidise their use in
conservation and sustainable use.

13. The provisions of the Convention on technology sfanreflect the consensus of the international
community, laid down in key international policyaonents, that the development, transfer, adaptation
and diffusion of technology and the building ofateld capacity is crucial for achieving sustainable
development. For instance, principle 9 of the Reclration on Environment and Development calls
upon States to cooperate to strengthen capacitgibgifor sustainable development by technology
transfer. Chapter 34 of Agenda 21 provides furiimortant guidance on the transfer of environmétal
sound technology, cooperation and capacity-buildi@gapter 16 provides similar guidance on the
environmentally sound management of biotechnologyuding the establishment of mechanisms for the
development and the environmentally sound appboatif biotechnology, of which technology transfer
is an important component.

14. The Johannesburg Plan of Implementation of the @W&ummit on Sustainable Development
(WSSD) reinforced this recognition by calling up&tates to promote, facilitate and finance the
development, transfer and diffusion of environméysound technologies and corresponding know-how
in particular to developing countries and countmésh economies in transition. In paragraph 44, |dor
leaders recognized that a more efficient and catteéraplementation of the three objectives of the
Convention and the achievement by 2010 of a sianifi reduction in the current rate of loss of
biological diversity will require the provision eew and additional financial and technical resositce
developing countries. It would also include acticaus all levels to,inter alia, promote concrete
international support and partnership for the corede®n and sustainable use of biodiversity in ipafar
through the appropriate channeling of financialbtgses and technology to developing countries and
countries with economies in transition; and to poterpracticable measures for access to the resuits
benefits arising from biotechnologies based uporetie resources, in accordance with articles 151#nd
of the Convention, including through enhanced dtfierand technical cooperation on biotechnologg an
biosafety, including the exchange of experts, trgrhuman resources and developing research-odente
institutional capacities.

15. Provisions on technology transfer are also includeather multilateral environmental agreements.
For instance, the United Nations Framework Coneenbn Climate Change (UNFCCC) commits all
Parties to promote and cooperate in the developnagmiication and diffusion, including transfer, of
technologies, practices and processes that contediice or prevent anthropogenic emissions of
greenhouse gases not controlled by the Montreab&ubin all relevant sectors, including the energy
transport, industry, agriculture, forestry and \eastanagement sectors (Article 4 (1) (c)). Pariethe
United Nations Convention to Combat DesertificatiorCountries Experiencing Serious Drought and/or
Desertification, Particularly in Africa, undertate promote, finance and/or facilitate the financaidhe
transfer, acquisition, adaptation and developménénvironmentally sound, economically viable and
socially acceptable technologies relevant to compatlesertification and/or mitigating the effects o
drought, with a view to contributing to the achiment of sustainable development in affected areas
(Article 18 (1)).

16. It is important to underline that the term “tecto@)” as used in the Convention not only refers to
technical machinery and equipment (the so-calleardhtechnology), but also to the notion of “soft”
technology, that is, technological information arokv-how.1/ This knowledge is brought about both

U Kranzberg, M., 1986:The Technical Elements in International Technolo@yansfer: Historical

Perspectives. In The Political Economy of Interoaéil Technology Transfed. R. Mclintyre, D.S. Papp, (eds.), Quorum Books,
New York, pp.31-46.
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through research and innovation, that is, throughing ideas from invention to new products, proesss
and services in practical use, and through a comghel often costly process involving learning from
others2/ Against this background, in the context of then@mntion, relevant technologies include for
instance techniques fam-situ conservation such as integrated pest managentewglaas technologies
for ex-situconservation such as preservation and storagedeadies used in gene banks. They also
include technologies related to the sustainable agement of biodiversity resources, for instance,
sustainable forest management or integrated waaeagement techniques. In addition, many monitoring
technologies, such as remote sensing, are indiapndor the generation of updated and accurate
biodiversity information, which is a crucial preahtion to the design and implementation of polidies

the conservation of biodiversity and the sustai@aisle of its components.

17. Technologies that make use of genetic resourcésd@anany examples of modern biotechnology.
In a number of instances, the Convention provideste transfer of such technologies as a means to
implement its third main objective, that is, shgrthe benefits arising out of the utilization ofngéc
resources in a fair and equitable manner — seggplas26and26 below for details.

18. Many of these technologies are of proprietary rat@onsequently, intellectual property rights, the
legal regulation of intellectual property and thagtical exercise and use of intellectual propedits
and other intellectual property mechanisms eacherpiatly have bearing on Article 16 and,
consequently, on each of the objectives of the Enonwn.

0] For instance, technologies developed under thesawgihe intellectual property
system and protected by it in some jurisdictiony & useful for the conservation
of biological diversity (such as for instance, #i®ve-mentioned remote sensing
technologies for use in gathering and assessirmynvdtion on biodiversity; or
technologies for ex-situ conservation such as pvatien and propagation
technologies for ex-situ collections). On the othand, some technologies may be
seen as prejudicial to conservation of biodiversittand some national and
regional patent laws provide for exclusions of temlbgy that cause serious
prejudice to the environment.

(i) Proprietary technologies may also contribute to #wstainable use of the
components of biodiversity, such as for instanadnelogies for screening the
active properties of genetic materials for possitherapeutic use or useful
enzymatic activity.

(i) Intellectual property laws, as well as specificellgctual property rights and the
way they are exercised, and mechanisms concerritenipdisclosure, may help
determine how benefits from the utilization of géneesources are generated and
shared and how the appropriate transfer of releteattnologies is undertakes.

2/ The concept is also used in the note by the Bkec$ecretary on promoting and facilitating acaessand
transfer and development of technology (UNEP/CBDRZ321) prepared for the third meeting of the Caarfee of the Parties.
For a discussion, see Lesser, W. (199Me Role of Intellectual Property Rights in Bioteclogy Transfer under the
Convention on Biological DiversitySAAA Briefs No. 3.http://www.isaaa.org/publications/briefs/Brief_3vht For a discussion
of different definitions of technology, see alscCIP (2001):Methodological and Technological Issues in Techgpl@ransfer
Special Report of Working Group [l of the Intergmamental Panel on Climate Change, section 1.4
(http://www.grida.no/climate/ipcc/tectrgn/

3/ In this regard, Article 19 (3) refers to livingodhified organisms resulting from biotechnology thety have adverse
effect on the conservation and sustainable uséotiddical diversity — the subject matter coveredthg Cartagena Protocol on
Biosafety under the Convention.

4/ For example, the agreement between the Governaiessamoa and the University of California concegni
development of AIDS treatments from mamala barkvigies for preferential access to resulting techgiel® for the benefit of
developing countries.
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Intellectual property rights may be among the ‘tigbver those resources and to
technologies’ referred to in the third objectivetioé Convention.

19. Itis therefore no surprise that the role of irdetbal property rights in technology transfer hasrb
given particular attention when drafting the Cortiam and has raised considerable and ongoingeister
among Parties since then. Article 16 of the Corieenestablishes a number of further conditions
regarding technology transfer which address otedtaintellectual property rights:

« Paragraph 2 of Article 16 states that, in the cafséechnology subject to patents and other
intellectual property rights, access and transifiedle provided on terms that recognize and are
consistent with the adequate and effective praiaatif intellectual property rights. This provision
suggests that the terms that govern the provisi@teess and transfer would need to consider the
operation of relevant intellectual property righthe role of intellectual property in relation to
accessnay differ from its role in relation twansfer.

« Paragraph 3 of Article 16 requires Parties to tiekgslative, administrative or policy measures
with the aim that Parties which provide genetiotgses, in particular those that are developing
countries, are provided access to and transfexobinblogy which makes use of those resources, on
mutually agreed terms, including technology pragddby patents and other intellectual property
rights, where necessary, through the provisiondAnticles 20 and 2land in accordance with
international law.

e Paragraph 4 of Article 16 requires Parties to tiekgslative, administrative or policy measures
with the aim that the private sector facilitatescems to, joint development and transfer of
technology for the benefit of both governmentatitntons and the private sector of developing
countries. Intellectual property laws and policiggluding policies on management of publicly
funded research and laws governing exceptions igedding, as well as specific licensing, joint
venture, research cooperation and other technofmyynership arrangements that deal with
intellectual property, are all potentially relevaglements of these measures, at least in some
contexts.

e Lastly, paragraph 5 of Article 16 recognizes thatepts and other intellectual property rights may
have an influence on the implementation of the @atien, and stipulates that Parties should
cooperate in this regard subject to national lagish and international law in order to ensure that
such rights are supportive of and do not run coulatéts objectives. This requirement may point
to the specific benefits of cooperation in relatiorpatents and other intellectual property rigigs
part of the overall framework of promotion of actés and transfer of CBD-related technologies.

Article 17 (Exchange of Information)

20. This provision requires Parties to facilitaéexchange of information, from all publicly availktb
sources, relevant to the conservation and sustdénabe of biological diversity, taking into accouhe
special needs of developing countriesThis information exchange shall incluttesults of technical,
scientific and socio-economic research, as welinfigrmation on training and surveying programmes,
specialized knowledge, indigenous and traditionabwdedge as such and in combination with the
technologies referred to in Article 16, paragraph 1

21. As it follows Article 16 and is distinct from ithis article suggests that a distinction can be draw
between the simple exchange of information as sanld, the processes of access to and transfer of
technology. Patent information systems are a kayrceo of information, in the general sense of
‘exchange of information’ considered here. Howeubgir practical availability and accessibility to
widespread user groups have been transformed s$hceCBD was concluded. Patent information
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systems also play an important role in the pronmotibaccess to and transfer of technology, inclgam
identifying useful or relevant technologies, detming the identity and patterns of ownership,
ascertaining legal status and territorial reachredévant patents and thus providing information on
freedom to operate for those seeking to use thitigly disseminated technology.

Article 18 (Technical and Scientific Cooperation)

22. This Article requires Parties to promote internagibtechnical and scientific cooperation in the
field of conservation and sustainable use of bigllgdiversity. Special attention is to be giventhe
development and strengthening of national capadslitoy means of human resources development and
institution building (18.2). Cooperation is alsau&ed for“the development and use of technologies,
including indigenous and traditional technologies’ pursuance of the CBD’s objectives (18.4). Aial
contracting Parties are, subject to mutual agregnteripromote the establishment of joint research
programmes and joint ventures for the developmeteahnologiesrelevant to the CBD’s objectives.

23. The form of cooperation envisaged in the Articldikely to raise practical and policy questions

concerning intellectual property management, argt@piate ways of structuring cooperative research
partnerships and technology development joint wesstuThe overall policy guidance lent by the CBD

may help to shape specific practical structurestnpaships and mechanisms to promote this form of
cooperation.

Article 19 (Handling of Biotechnology and Distribut of its Benefits)

24. Article 19, on biotechnology, requires Parties &iablish legislative, administrative or policy
measures to provide for the effective participationbiotechnological research activities of Parties
especially developing countries, which provide dgeneesources for such research; and to take
practicable measures to promote and advance priactess by such Parties, on a fair and equitable
basis, to the results and benefits arising frontelslonologies based upon the genetic resourcesdavi
Such access shall be on mutually agreed terms.

25. In a manner similar to Articles 16 and 18, the jBmns of this Article may require considering
how intellectual property mechanisms are, and @mubed in structuring, managing and promotingethes
kinds of technology access and cooperative researahgements.

Article 15 (Access to genetic resources)

26. Article 15 contains important elements regardinghtelogy transfer in the context of access to
genetic resources and benefit sharing. Paragraphures each Party to endeavour to develop ang car
out scientific research based on genetic resoupcesided by other Contracting Parties with full
participation of, and where possible in, such Cagting Parties. Joint and in-country research is
therefore considered an important avenue for theeldpment of technological capabilities of Parties
providing genetic resources. Paragraph 7 of Artidefurther requires each Party to take legislative
administrative or policy measures, as appropriateia accordance with Articles 16 and 19, with &

of sharing in a fair and equitable way the resaftsesearch and development and the benefits grisin
from commercial and other utilization of genetisoerces with the Contracting Party providing such
resources. The transfer of technology has also lsmified as a benefit-sharing option in Appendix
of the Bonn Guidelines on Access to Genetic Ressuand Fair and Equitable Sharing of Benefits
Arising out of their Utilization.

27. While it is not directly covered by the terms oististudy, Article 15, in particular Article 15.6 én
15.7, would also relate to intellectual properghts.
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Article 20 (Financial Resources

28. Finally, it is noteworthy that the Convention linktee effective implementation of the Convention
by developing country Parties to the transfer cht®logy by developed country Parties. Article 2P (
of the Conventinoi states that tfextent to which developing country Parties wilfegtively implement
their commitments under this Convention will depemdthe effective implementation by developed
country Parties of their commitments under this @ontion related to financial resources and transfer
of technology and will take fully into account tfect that economic and social development and
eradication of poverty are the first and overridipgorities of the developing country Parties”

Outlook

29. As explained in the introduction above, the Conieesof the Parties to the Convention recently
adopted a programme of work on technology traresfier technological and scientific cooperation with a
view to enhance the implementation of the pertin@ovisions of the Convention. Activity 3.1.1 ofeth
programme of work calls for the preparation of t&chl studies that further explore and analysertie

of intellectual property rights in technology tréersin the context of the Convention on Biological
Diversity and identify potential options to increasy/nergy and overcome barriers to technology feeans
and cooperation, while taking the benefits andscosintellectual property rights fully into accduiihe
inclusion of this activity in the programme of waskthe Conference of the Parties mirrors the amgoi
interest attached to the role of intellectual propén technology transfer under the Conventiong an
reflects the spirit of paragraph 5 of Article 1Bat is, that Parties to the Convention should craipan
regard to the influence of intellectual properghts on the implementation of the Convention ineoro
ensure that such rights are supportive of and doumocounter to its objectives.

5/ Similar provisions exist in other Conventions.eSArticle 4 (7) of the United Nations Framework
Convention on Climate Change and Article 20 (7fhef United Nations Convention to Combat Desertiiioza
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3. Phases of technology transfer

30. The process of transferring a technology can gdgdre separated into different phasgsThe
impact of intellectual property rights may diffender each of these phases. This observation ssggest
structure an analysis of the multi-faceted and dempole of intellectual property rights for techogy
transfer under the Convention in accordance wigls¢lphases:

(@) As a precondition for any transfer, technology rsetedbe developed. It is therefore
important to include this development phase int® dinalysis even though it is not part of the actual
transfer of technology;

(b) The identification of transfer needs and opporiasistands at the actual beginning
of every transfer of technology. The transfer ardhange of information on the appropriate level is
crucial at this stage;

(© Arrangements for undertaking the actual transfer taken in the next phase. For
proprietary technology, the existence of an engliygal environment is a key issue during thisestag

(d) The adaptation of transferred technology to locatiGseconomic and cultural
conditions stands at the end of the procedure.

Technology development

31. As regards thalevelopment of technologjgacentives for innovation and technology generati
are shapedinter alia, by the legislative and regulatory conditions goigg these technologies. The
grant and effective protection of adequate intéllacproperty rights is typically assigned a kelerim

this regard, particularly in those sectors whexedicosts for research and development are higdn

the other hand, a number of recent contributionge Haighlighted constraints and limitations of real-
world property right systems, which may actuallyngete obstacles that impede technology transfer in
particular to developing countries. Examples inetuthe capacity and resource constraints of patent
offices, in particular in prior art searches; therg of overly broad patents; strategic incentiues
applying for intellectual property protection foetdrring research by rivals; the notion of patbitkets

and the tragedy of the anti-commons, in conjunctidh transaction costs on licensing markets. These
issues will be addressed in more detail in chaptazlow.

Identification of transfer opportunities

32. Theidentification of transfer needs and opportunitidgeough appropriate access to and exchange
of information with regard to the existence of teclogies and their potential for application, is an
important initial step in the transfer process.the case of technologies that are not easily copied
additional input of technical expertise and knowvhmay be needed from the initial developer with
regard to the use of the technology and its adaptéb local circumstances. Existence and an adequa
design of institutions for the gathering and dissetion of information, at national and internatbn
levels, may substantially lower search costs faeptial technology providers and users. It will be
argued in chapter 6 below that national and intéwnal patent databases can play a crucial rothim
regard, and therefore constitute an important bepéfintellectual property right systems duringsth
phase.

6/ See section 1.6 of the IPCC special repdethodological and Technological Issues in Techgpldransfey
referred to above, for a similar analysis distisfing assessment (including identification of ngedmreement and
implementation as well as evaluation, adjustmedtraplication as phases of technology transfer.

7/ See Lesser, W. (1997), ibid, page 8; WTO (19869, pages 4-5.
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The actual transfer of technology

33. Arrangements for undertaking the actual transéee of particular importance for proprietary
technologies, and especially for those technolothes are easily copied. For such technologies, the
existence of an enabling legal and institutionalimmment for arranging the actual transfer is fte
underlined as a crucial precondition because ofntitere of the mechanisms for such transfer and the
desire by technology owners to secure adequatesqiiom for their proprietary interests. Potential
suppliers of technologies are arguably more willitmy voluntarily transfer technology, especially
technology that is easily copied, if the recipi@ountry has an effective intellectual-property-tegh
regime in place. Moreover, as regards technologies make use of genetic resources, several
intellectual-property-rights-related mechanisms foe sharing of benefits may provide important
avenues for the diffusion of biotechnologies, inihg on concessional or preferential terms where
mutually agreed, in accordance with Article 16 ¢?)the Convention. Examples include joint patents
with stakeholders in countries of origin of genegsources as well as joint research programmes wit
institutions in such countries. On the other handumber of real-world constraints, such as tramsac
costs in licensing markets or imperfect capital katg in particular in developing countries, are
sometimes identified as limiting or even reverding beneficial effects of intellectual propertyhig on
technology transfer. These and related issuesdairessed in greater detail in chapter 7 below.

Technology adaptation

34. Theadaptation of transferred technology to local neadd circumstances an important step and

in many cases crucial for a successful transféedfnology. The identification of adaptation neadd

of suitable tools for adaptation, through inforroatgathering and exchange, is an important element
already when identifying transfer opportunities,dawill also be important during the actual
implementation and adaptation phase. With regamtdprietary technologies, the conditions undedyin
the transfer, for instance, the stipulations laid ia licensing agreements, may have an importapact

on the adaptability of technologies, and will tHere often be decisive for the ultimate succestiture

of the transfer. Furthermore, successful adaptatm@y require strengthening national capacities in
research and development; again, conditions laidnolicensing agreements may play an importarg.rol
These issues will be addressed in chapter 8 below.



Page 12
4, The forms and scope of relevant intellectual property rights

35. This chapter first provides an overview of gendeators that may be relevant to the role of
intellectual property mechanisms, and then considew the intellectual property system is actually
used and potentially can be used to further theativies of the CBD in the course of implementing th
specific provisions under consideration in thisdgturhis provides the groundwork for discussionhie
following section of the positive opportunities ah@ shortcomings of the intellectual property egsin
relation to transfer of technology in the contexttile CBD, including a survey of advantages (or
“benefits”) and disadvantages (or “costs”), andeamiew of measures to maximise advantages and
minimize disadvantages.

A.  General considerations and objectives

36. The term ‘intellectual property mechanisms’ is usada broader term than ‘intellectual property
rights’ so as to cover intellectual property lawsl asystems that do not involve the grant or exerofs
distinct ‘rights’ but are typically used in pracidechnology transfer processes — such as notedige

or confidentiality agreements, measures againstiunbmpetition, and the use of public domain paten
information (including technology that is subjeatgatent rights in some national jurisdictions bot in
others). In addition, to some extent, it is the n&nin which IP rights or mechanisms are deplogedi,
how they are used to structure and define techyggbagtnerships, and not just the formal or theoatti
legal scope of rights, that determine the formedion and content of technology transfer. Forainsg,
the same ‘right’ can be used in an exclusive matmgarner the necessary resources to bring aatapit
intensive technology to the point of public disseation; or to license technology non-exclusivehatio
potential users, possibly with preferential termas developing countries or exceptions or waiverns fo
public-interest purposeg! or to construct a protected commons that ensppes access to derivative
innovationsy/

37. Since the current document specifically concerres ¢bntext of the CBD, and the impact of
intellectual property on specific elements of ti@nvention, it does not attempt a comprehensive,
general review and description of the intellectu@perty system and its more general role in temsf
technology: these broader questions are covereshgixely in current literaturg/ and international
debate. To assist in clarifying and defining théerof the intellectual property system and specific
intellectual property mechanisms, a number of ganictors can be identified and drawn on to guide
the more detailed analysis.

38. It is important to note that intellectual propetyvs and mechanisms do not constitute a single,
stand-alone form of knowledge management, necéssarbe adopted or rejected in their entiretytar

be used to the exclusion of other forms of knowtedwmnagement, innovation promotion and technology
diffusion. They are a set of specific legal meamgrmally set by statute in the context of public
policymaking, aimed at supporting the developmeat management of knowledge in the broader public
interest or at suppressing unfair or misleadingroencial practices.

39. Accordingly, most practical technology transfer metisms involving intellectual property will
also touch on a combination of other non-IP elesyeratnging from capacity development and training,
to laws governing investment and legal remediesnagabusive licensing practices. UNEP comments

8/ See for example Amy Kapczynski, Samantha Chaiféechary Katz, and Yochai Benkler, Addressing
Global Health Inequities: An Open Licensing Appriodar University Innovations,20 Berkeley Tech. L1031 (2005)

9/ See for example Biological Open Source License @&enetic Resources Indexing Technologies at
http://www.bios.net/daisy/GRITLicense/750/1170.html

10 See for example UNCTAD, Transfer of Technologg Issues Paper Series, UNCTAD/ITE/IIT/28, 2001;
Bernard M. Hoekman, Keith E. Maskus and Kamal Saggansfer of Technology to Developing Countriesiilbteral and
Multilateral Policy Options, World Bank Policy Reseh Working Paper 2004.
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that “environmentally sound technologies are not jusdistidual technologies, but total systems which

include know-how, procedures, goods and services, equipment as well as organizational and

managerial procedures. This implies that when distg transfer of technologies, the human resource
development and local capacity-building aspectsteathnology choices, including gender-relevant

aspects, should also be addressed/”

40. Hence, the actual effect and operation of intellectproperty in the context of access to and
transfer of technology within the terms of the CR&ill likely depend on the concrete choices madeon
wide range of specific elements concerning: (disiens to take out or to forego intellectual pmipe
protection in each distinct jurisdiction concerndd) choices concerning ownership and manageroent
relevant intellectual property portfolios; and)(@pproaches to licensing and enforcement of exalial
property rights, including, possibly in the contett providing concessional or preferential terms as
foreseen in Article 16 (2), degrees of exclusivitlyd non-exclusivity (such as for instance license
arrangements that give non-exclusive access teesttd parties), favourable terms for public-inse
non-commercial use, or for use in developing caestfe.g. licensing practices such as equitablesscc
licenses for low and medium income countries).

41. In addition, options for technology transfer mayibfuenced by the approach taken in national
patent laws on such issues as research exceptsnsell as regulatory measures, consistent with
Article 40 of TRIPS, which deal with licensing pt@es or conditions which may impede the transfer
and dissemination of technologye

42. Another key potential role for intellectual propesystems is clarifying and structuring the form of
partnerships concerning knowledge development,ogepnt and dissemination — this may be one
aspect of negotiation of mutually agreed termoassken in Article 16 (3) of the CBD.

43. Consequently, the benefits or disadvantages ollectaal property in the context of access to and
transfer of technology will not necessarily depamdbinary questions of the presence or absence of
intellectual property altogether, but the net dff@icsuccessive decisions and determinations, disawe
the impact of broader regulatory questions suclsadsguards against anti-competitive practices and
abusive licensing practices.

44. In discussing the role of intellectual propertyhtig in technology transfer, further scrutiny is
needed of existing obstacles, such as a lack @l legpertise, foreign investor pressure, or lack of
infrastructure, which are preventing developingrdog actors in fully exploiting the exemptions and
safeguards within intellectual property regimeschswas the role of fair use/fair dealing, research
exemptions, compulsory licensing, etc. Compulsargrises would seem one area for identifying factors
at play preventing access to certain forms of teldgy, especially those required in the public nes.
One comment3d suggested that it would be worthwhile to furtleetamine the use of compulsory
licenses, or the lack thereof, and that such exatioim could usefully be done by make use of the
extensive literature thereon in the public heatihtext.

45. The overwhelming bulk of intellectual property mrotion for claimed inventions, notably through
the patent system, is concentrated in developedogcies, with relatively few corresponding patemts i
the majority of developing countries. The prineipf territoriality within the intellectual propgrt
system means that the bulk of this material i©y@gublic domain in many developing countries.

1/ United Nations Environment Program (UNEP), “Transfer of Environmentally Sound Technology, Cooperation
and Capacity-Building,” 34.4, at www.unep.org
12/ See for instance Chapter I1X of the Intellectuaderty Code of the Philippines, on Voluntary Lisim.

3 Comment made by UNDP/GEF on the first draft o gtudy.
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46. Practical access to technological knowledge coathim patent documentation has increased
rapidly, but not necessarily with easy access @ légal information and advice that is required to
determine freedom to operate with information ikdbcated in this way.

47. Inappropriate patenting outcomes, where they ocsuch as patenting of already disclosed
traditional knowledge related to biodiversity, @tgnts that are invalid for other reasons, sudacsof
novelty or inventive step, may constrain legitimateess to and use of technology. It is difficlith in
terms of time and money, for a concerned thirdypéot obtain the revocation of patents that were
erroneously granted. Specific legal requiremenishsas those governing the recognition of prior art
will have an impact; moreover, irrespective of therrticular legal design of the national patent and
intellectual property system, the provision of adke institutional capacity — in terms of staff and
financial endowments for national authorities gowveg the intellectual property system and in patic
the grant of patents — seems to be an importanergemrecondition to minimize the number of
erroneously granted patents.

B.  Overview of intellectual property mechanisnisvant to transfer of technology under the CBD

48. This sub-section discusses key aspects of variemseats of the intellectual property system that
may be considered relevant to the transfer of C8Bted technology. It does not attempt an exhagistiv
account, but aims to provide a basis for discusam@hfurther research/ It is recognized that there are
ongoing discussions on substantive harmonizatiomtefnational intellectual property law, bearimg i
mind that any such harmonization, if it were to welertaken, would have to include strong in-build
policy flexibilities for countries to customize thantellectual property frameworks to their specif
policy objectives and their respective stages efdbvelopment. In light of the constant and dynamic
evolution in this field, the present study does aémpt to provide a comprehensive comment orethes
discussions.

Patents

49. Patents are limited-term exclusivities over invens that fall within a country’s definition of
patentable subject matter. They are limited to mtioms that meet the core patentability criteria of
novelty, inventive step (or non-obviousness), atidtyuor industrial application: these criteriaea
defined and determined in ways that differ betwgeisdictions. This is especially the case in tiela

to certain biotechnology or genetic-resources-baseehtions. Accordingly, inventions that are ged
from access to genetic resources are likely todterped in diverse ways in different countries, aray

be eligible for patent protection in some countrdesl not in others. International rules provide fo
optional exceptions to patentable subject matteiuding exceptions for technology that is injusdo
the environment.

50. Patent rights are territorial: a patent grantedne country (or region) has no legal effect ineoth
countries. Most inventions are patented in a smaibrity of countries around the world; they &mre

to be used in every country where no patent has bpplied for or obtained. Patents confer rights o
their holders to prevent, or to claim financial gensation for, the use of the covered technoldgyes
third parties in the jurisdiction where the pateate in force. These rights are used as the lasis
various forms of exploitation of the technologyh+dugh licensing, direct exploitation, or assigninan
rights. Rights granted under a patent are alsitddrby a range of possible exceptions or limitagido
patent rights, which vary between countries, bptaglly deal with matters such as use for researsé,

14/ For instance, as rightly observed by the Inteomal Center for Trade and Sustainable Development
(ICTSD) in commenting on the first draft of thisudy, plant breeders’ rights under the Union for Bretection of New Plant
Varieties Convention (UPOV) are not considered. 8gdurther reference the statement on accessnetigaesources and
benefit-sharing as adopted by the UPOV Counciisathirty-seventh ordinary session in 2003.
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for regulatory approval, use on vehicles in trgrgivernment or ‘crown’ use, and compulsory licagsi
for use by third parties.

51. Patent applicants are required to disclose hownfgdment the claimed invention, and in some
countries also have to disclose the best mode kradwmplementation. If a patent does not suffidign
disclose how to carry out the invention, so thakidled person can put it into effect, it is invali Most

of the content of patent documents comprises sexnblogical teachings. This means that the patent
system is a source of technological informatiomatept applications are published in most caseswith
18 months of being filed, so they are close toestdtthe art, often being published before thelfina
technology is put on the market — this is especithle case for inventions based on genetic ressurce
which may have long development times and may t@edss regulatory approval.

52. In the past, this information could be costly arffiallt to access. But the application of recent
developments in information technology means thet technological information is now more readily
and inexpensively available to technology usersldvade. This information is therefore in the publi
domain of knowledge, in a legal and practical seatbough its use is constrained in the event tiat
patents are in force. Since patents are territand apply only to the jurisdiction in which theye
granted, much of the technological information ltised through the patent system is also in theipubl
domain of use in many countries, particularly depeig countries, in the sense that it is free tased
without authorization. Without limiting other optis and obligations, using patent information syste
to locate relevant technology, to track patterndefelopment, ownership and dissemination of refeva
technology, and to locate potential technology mem, may be a useful practical element in
implementing CBD objectives and provisions (esdcighose provisions concerning availability,
exchange and transfer of technology under Artitigsl7 and 18). The enhanced accessibility ofrpate
data and the prospects for more systematic mongoaind synthesis of patent information provides
opportunities for broader assessment of emergitignpa of innovation, research and industrial aigtiv
clusters of ownership and control, and technoldgleaelopment, with potential use in illuminatirget
international environment of the implementatioriledse articles.

Technology transfer and the development, ownerahg licensing of patents resulting from access to
and use of genetic resources

53. Structuring the means of access to, transfer ofstuaging of equitable benefits from technologies
that make use of genetic resources may entailfgignt choices on the obtaining, assigning, licegsi
and exercising of patents on relevant technologéss is one element of the appropriate and berafi
utilization of genetic resources, and of structgrimutually agreed terms and benefit-sharing
arrangements. It can also have significant patebearing on the transfer of technology and actess
benefits from technologies derived from accesseiwetic resources. Commentators have questioned the
appropriateness and suitability of a wholly bilateapproach, based exclusively on private contraots
settling these issues, and stress the need foamng principles and legal obligations that would
provide a surer safeguard for the equity and legity of specific arrangements and that would ensure
that the intellectual property system is compativith sui generisregimes on the access to genetic
resources and the fair and equitable sharing ofbdmetifs arising out of their utilizations/ Such
principles and obligations may also become impadrianlight of potentially large differences in
bargaining strength between the Parties to theraomntincluding expert knowledge and expertise, and
associated bargaining skills. Even so, the arrzegés made for defining each party’s rights, irdeye
and obligations regarding intellectual propertyd &or managing relevant patenting activity, canobe
important aspect of ensuring that these agreemamsate to generate new technologies and new

15 On the international level, see for instancediseussions on whether and how to introduce a remgnt to
disclose the origin of genetic resources in paapplications.
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benefits, shares those benefits equitably, andeot¢spthe interests and concerns of the resource
providers.

54. More generally, when research is undertaken ontgeresources, this can result in inventions that
can, at least in principle, be eligible for patentalthough eligibility will vary according to ddfent
national laws. How such patents are owned, managedexploited can influence how benefits are
created and shared, and how widely and how effelgtithese new technologies are transferred,
disseminated and made available on concessiomqakrential terms. This includes settling in muiljua
agreed terms the threshold question of whetherobrpatents should be obtained at all on relevant
technologies, and the kind of consultative and llegaangements that may apply when potentially
patentable inventions are developed or other noitest are reached, and agreement is needed on
patenting questions. Accordingly, contractual egrents may contain provisions governing how
intellectual property rights on research results abtained and used, akin to the material transfer
agreements that have commonly been used in acadesegarch using genetic resources and other
biological materials.

55. Issues dealt with in agreements include the emél® to seek patents in inventions and other
results of research using the resources, ownegsidplicensing of any such patents, responsibibty f
maintaining and exercising patents, the arrangesnat distributing any financial or other benefits
resulting from derivative patents, licensing bacithwadditional technology transfer to the resource
provider, and reserve or march-in rights that apphen the technology is not being developed or
exercised in a way that meets the expectationti@frésource provider: this may include targets for
effective transfer of technology. Agreements cko aequire the recipient of the resource to repart
any patents that are applied for, and similar dguekents. Some agreements make access conditional o
not seeking intellectual property rights on the enal received. How such intellectual property
management issues are dealt with and the provigiomerning the obtaining and exercising of patents
can greatly influence the degree to which arranggsnbetween the access provider and the resource
recipient can achieve their goals and serve thaetual interestsieé

56. A research project based on access to genetic reesounay have, as its clear intention, the
discovery of a patentable invention and the submeatglicensing and commercial development of that
patent. Technology transfer arrangements may fitverée constructed so as to ensure that commercial
benefits are balanced by guarantees of dissemmatchnology transfer and distribution of benefits
Alternatively, an academic collaboration may inatietly or unexpectedly result in a patentable
invention; this may require additional arrangemdntde settled to provide for appropriate techngplog
transfer and distribution of benefits.

Undisclosed information (trade secrets)

57. Confidential information, undisclosed informatiotpnfidential know-how and trade secrets are
overlapping concepts that define an area of lawithaonsidered part of the general law of inteliet
property. The range of laws and legal mechanisiffisr c¢onsiderably between national legal systems.
International standards on undisclosed informatiom based on the suppression of unfair competition
and in particular acts that are contrary to ‘homeshmercial practices’ under the Paris Convenfidre
standards are elaborated in the WTO TRIPS Agreenvemth explicitly requires the protection of
undisclosed information, provided that it is sectets commercial value because it is secret, and ha
been subject to reasonable steps to be kept sedteis likely that significant amounts of such
undisclosed technological information will be redav to the effective implementation of Articles tt6

19 of the CBD. In some cases, too, the providégenetic resources may require certain informat@mn

16/ See the Bonn Guidelines on Access to Genetic iress and the Fair and Equitable Sharing of thesfisn
Arising out of their Utilization, paragraph 43 @)d (d) as well as Appendix |, sub-section B, paaplg 4. The Bonn Guidelines
are available online at http://www.biodiv.org/pragmes/socio-eco/benefit/bonn.asp .



Page 17

be kept confidential — such as sacred traditiomavkedge associated with genetic resources, or the
exact location of potentially endangered spetriestu.

58. Protection of undisclosed information can be cataad with patents on several key points: (i)
there is, by definition, no disclosure of the temlogy to the public or to third parties beyond Hgreed
access to the knowledge; (i) there is thus ntesyatic teaching of the technology; (iii) the infation
does not enter the public domain generally; @)rotection depends to a significant extent oivify’
between the provider and user of the informatiorthat its protection may be considered (in sorgalle
systems at least) a formal legal relationship betwmformation provider and information user, rathe
than protection of the information as such. Howeiernational standards require legal meanseto b
available to prevent undisclosed information lawfulithin their control from being disclosed to,
acquired by, or used by others without their cohgea manner contrary to honest commercial prastic
These practices include breach of contract, bredctonfidence and inducement to breach, and the
acquisition of undisclosed information by third fo@s who knew, or were grossly negligent in failiog
know, that such practices were involved in the &iton. 17/

59. As noted, transfer of technology typically involvasndles of related elements, including patented
project technology and background technology, al as associated know-how that may partly be
eligible for protection as confidential or undissda information, data relating to safety, efficamy
environmental impact, and other elements such aiging and capacity building. Protection of
undisclosed information may be particularly releventechnology transfer relevant to the conseovati

of biological diversity in cases where disclosufandormation about a rare or valuable resource may
accelerate the extinction of the resource. Fdamt, the location of certain endangered specigsha
kept confidential, even while research proceedshenbasis of those species, to avoid overuse and
uncontrolled harvesting of potentially valualesitu biological resources that may contribute to species
loss and undercut conservation efforg.

Traditional knowledge protection

60. Within the general field of intellectual properiy,may be possible to include the protection of
traditional knowledge (TK) throughui generislaws, although community expectations and ledgistat
options for protection of TK generally go beyone ttonventional scope of intellectual property law.
This is illustrated by the work of the Ad Hoc Opemded Working Group on Article 8(j) and related
Provisions of the CBD. However, as a dynamic amerging element of intellectual property law and
practice which has a close relationship with thai/es and practical implementation of the CBiids t
may be considered as one element of the broadelieiciual property system relevant to the current
document. A number of national laws for TK protecthave a specific focus on biodiversity-related
knowledge; others have a related, but distinctuspsuch as traditional medical knowledge. Nationa
laws19/ deal with a wide range of objectives, includingrmpoting the preservation, customary use and
protection of TK, as well as its regulation, forstance, when used for medicinal purposes. The
intellectual property aspect of such mechanisnisciseasingly recognized as the process of clatgfyn

18 For example, the use of confidentiality in redatito the conservation and dissemination of thel&dlPine
(Wollemia nobili$, an ancient species (dated back over 150 milliears, and widespread in the Cretaceous perioce onc
assumed to be extinct): the location of the omgwn stand of the trees is kept confidential, &sthe propagation processes,
established to ensure that the species can begatgushand disseminated widely but without any negampact on then situ

resource, while also creating reserves in the etranta natural disaster struck the in situ resgurc

7/ Article 39 (and footnote) of the WTO TRIPS Agremm

19/ Sophia Twarog and Promila Kapoor (Editors), Protecting and Promoting Traditional Knowledge: Systems,
National Experiences and International Dimensions, UNCTAD,2004; Composite Study on the Protection of Traditional
Knowledge, WIPO/GRTKF/IC/5/8; Consolidated Survey of Intellectual Property Protection of Traditional Knowledge,
WIPO/GRTKF/IC/5/7
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confirming the rules that define and suppress tisappropriation and misuse of TK/ Such protection

of TK includes the recognition of positive rights TK as such (positive protection), and mechanisms
prevent the grant of illegitimate patents or otttems of IP by others (defensive protection). tagtice,

a key issue is ensuring that during the documentatif traditional knowledge, and its subsequent
dissemination, it should be protected against mpisgpiation and misuse. Technology partnerships,
such as transfer of technology and access to lieriedm biotechnology, may need to take full actou
of existing laws and emerging international staddaoverning the protection of traditional knowledg

Copyright and database protection

61. The law of copyright and database protection may &k relevant to transfer of technology under
the CBD, for example, with respect to the conséowabf biodiversity, earth observation data and
satellite images. Bioinformatics may be relevanthe utilization of genetic resources for the objes

of the CBD. Preparation, production, disseminatbbrand access to copyright materials, ranging from
blueprints to training manuals and software, mayabeimportant aspect of a complete technology
transfer relationship. Copyright does not protedbrmation as such, but rather the form of its
expression; this means that facts as such camenptdiected by copyright, although the manner ircivh
they are compiled and presented may be subjectategsion, quite apart from the copyright status of
facts or information in themselve®r/ Sui generisdatabase protection, introduced in some countries
(notably in the European Union) may have implicasidor access to information relevant to the nature
properties and use of genetic resources that isacmu in databases. When databases are protected
undersui generisystems, these may need to be considered in amamge for transfer of technology.

C. Legal relationship between producer and usdeohfnology

62. Apart from the specific features of intellectuabperty mechanisms, and the ways they are or
should be used, assessment of the role and impadebtectual property will also depend on theurat
of the model of technology transfer that is consde

® where there is no legal relationship between thodrtelogy producer and the
technology user

(i) where there is a specific, arms-length legal reteship — a license, material
transfer agreement or other agreement — betweeprdisleicer and user

(i) where there is a broader, structured legal relakign such as a joint venture
between the provider and user of the technologyylan the user is a subsidiary
of the technology producer.

63. These distinctions are highly important for a numbkreasons. The full package of technology
involved in a transfer may often entail differedéraents of knowledge and capacity, rather than the
subject matter of one specific property right. @oments may include patented technology, unpatented
know-how, associated designs, blueprints or so#watraining, background technology and
manufacturing capacity that contribute to the &fit implementation of the technology, and access t
necessary data and information. For example, comge technology that makes use of genetic

o WIPO/GRTKF/IC/7/5, WIPO/GRTKF/IC/8/5, and WIPO/GRF/IC/8/6.

21 The WTO TRIPS Agreement provides that “Compilasioof data or other material, whether in machine
readable or other form, which by reason of thectiele or arrangement of their contents constitateliectual creations shall be
protected as such. Such protection, which shallexdénd to the data or material itself, shall béhait prejudice to any
copyright subsisting in the data or material it8elSimilarly, the WIPO Copyright Treaty provid#sat “compilations of data or
other material, in any form, which by reason of sleéection or arrangement of their contents cartstintellectual creations, are
protected as such. This protection does not extertie data or the material itself and is withotgjpdice to any copyright
subsisting in the data or material contained inctbrapilation. (Article 5, Compilations of Data (a&ses); an agreed statement
observed that this provision was “on a par withrélevant provisions of the TRIPS Agreement.”
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resources, broader regulatory issues may applydimg regulations governing genetically modified
organisms, and regulations governing safety, enumental impact and efficacy. In these cases, acces
to data required to support regulatory approval bmakey in effective transfer of the technologyilsat

a comprehensive technology transfer package may teeensure appropriate access to such data, &s wel
as other elements of know-how and capacity, to lsmpgnt the legal entitlement to use the technology
under a patent license. Where technology transtas chot entail a legal relationship between the
producer and user, it will typically not be possibb gain access to the full package of these camgs,

as they may rely on some form of agreement betwle=parties. In these cases, other legal mechanism
may be necessary. In addition, as noted abovenpktws or related competition laws may govern the
relationship between parties to a technology lieeas a safeguard against abusive licensing peactic
For example, some laws contain measures against oemsing practices that impede the transfer of
technology.

64. In addition, the nature and degree of relationshgy change during the technology transfer and
adaptation process. For instance, new technology b®a developed in the absence of any legal
relationship, on the basis of background technologsted through a patent search, making use either
a research exception under patent law or the Feattthe patent is not in force in the jurisdictiwhere
the research is undertaken. When the technolegghes a mature stage of development, this may lead
to a cross-license or other form of legal relatiops where the adapted or improved technology is
licensed to the producer of the original technologyhe legal relationship may range from a simple
license to a more complex research and developpemtership involving background knowhow and
licenses for background patented technology, beskfiring from improvement patents, and best
endeavour clauses for the development and disséomnaf new technologies (including public interest
guarantees when this is required). The role, impaatts and benefits of various intellectual proper
mechanisms will therefore differ depending on th&ure of this relationship.
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SECTION I1: BENEFITSAND COSTSOF INTELLECTUAL PROPERTY RIGHTS

65. This section considers the advantages or “benefissivell as disadvantages or “costs” of the
various intellectual property mechanisms considdaredhe chapter above in relation to technology
transfer under the CBD. The stages of technologgysfier identified and described in chapter 3 of thi
report are:

(a) Technology development as a precondition for @gagfer;

(b) The identification of transfer needs and opportasijt including through transfer and
exchange of information;

(c) Undertaking the actual transfer;
(d) Adaptation of transferred technology to local sestmnomic and cultural conditions.

66. The following chapters address the role of intéllat property mechanisms under each of these
headings. A specific judgment on the costs or fisnef any specific intellectual property mechanis
likely to be difficult to establish, because of thariability in the manner of definition, adminiation,
exercise and use of different forms of intellectpadperty rights, and the great diversity of preaiti
technology transfer scenarios. The factors setibave illustrate some of the factors that mayuerfice

the beneficial effects, or otherwise, of intelledtproperty in the actual transfer of technology some
extent, the actual costs or benefits experienceg depend on policy and legal settings, institutiona
capacity and the availability of resources and eige the broader regulation of technology (inahgg

in the biotechnology domain, regulation of ethiayironmental, and human plant and animal health
aspects of technology), and the regulation of lessnpractices. In addition, the nature of the
relationship between technology provider and tetdmo user (and its evolution over time) may
determine the effect of specific intellectual prapenechanisms. It should be noted that even aalgin
research and the creation of technology inheremetlyiires the use of existing technologies. Moreover
technology users frequently improve and adapt teldgies, yielding new technologies that may be
licensed back to the original technology providene role and impact of specific intellectual praper
mechanisms cannot, therefore, be limited to anyarsabf technology providers as against technology
users.
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5. Technology devel opment
A. General Remarks

67. Intellectual property mechanisms have a signifidengact on the technology development stage.
This impact is complex, and a wide range of opticars be considered. In general, however, the itnpac
and the benefits and costs, of the use of intelldqiroperty mechanisms at this stage will depend t
considerable extent on how these mechanisms ateinse dynamic sense. When used judiciously and
effectively, these measures should enhance thefiteermad reduce the costs, so the analysis may
consider what manner of use or approaches to askegcthese measures will optimize the intended
benefits. Further, technology development canmotdnsidered in isolation from the broader context:
any technology development process is also a téotyouse process. Background and enabling
technology is typically one of the array of inpuejuired to generate new technologies, along with
necessary financial, logistical and human resourégsually, much technology development takes place
through various forms of partnerships, researcleeagents, and institutional structures, which will
determine how, and to what extent, IP mechanismaised. As noted above, agreements governing the
use of genetic resources may be counted as one rsachanism, as they may set conditions that
determine if, and then how, IP titles should beaotd#d and exercised as part of the technological
partnership set out in the agreement.

B. Key impacts of intellectual property mechanisms

Providing information on the state of the art ofisting research and development, and identifying
potential research partners or technology providers

68. Effective use of patent information, for exampleynprovide an information platform for research
and development aimed at developing new technadogiSeveral aspects of patent information may be
considered relevant to the development of techiyotebpvant to implementation of these element$ef t
CBD; these include: (i) access to informationtechnologies that are relevant to the conservatiah
sustainable use of biological diversity or make ofayenetic resources and do not cause significant
damage to the environment; (ii) information on kbgal status of patented technology required tkema
an assessment of freedom to operate and potenbatacdes to research and development;
(i) information on broader trends in the develagrof such technologies, including informationtbe
strengthening of national capacities and particalew research directions; and (iv) identificatioi
potential research partners or technology providersugh their patenting activity. Monitoring pate
information has also provided access to informatibout claimed inventions that make use of genetic
resources and biodiversity-related traditional kiealge, which are in tension with the objectivesegal
provisions of the CBD.

69. Effective access to and use of such informatioruireq a range of resources — information
technology, access to data, and capacity in infocsiand necessary analytical skills, as notedvbelo

Providing an incentive structure for capturing thecessary investment or deployment of resources for
development of the technology.

70. The creation and development of new technologies #re relevant to the conservation and
sustainable use of biological diversity or make ofgenetic resources may require the input of $ecu
resources, from a range of sources. This may degen, on the approach taken for the garnering of
resources and the means used to disseminate thaotegy. Some technologies relevant to the
conservation of biological diversity may be inteddessentially for use by public sector agencies or
academic institutions quite separately from the rmoancial domain. Other technologies, including &hos
that make use of genetic resources, may be dewvklape disseminated essentially through commercial
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channels, through the intensive involvement of giBvsector entities. The core policy rationaléhef
patent system is to facilitate and to provide inees for technology development, including both
research and development, for technologies thatine@ degree of private sector input to bring them
fruition as workable products available in the pubharketplace, although public sector innovation
processes may also involve judicious use of themasystem (and other IP rights) to achieve their
objectives as well. To the extent that privatea@emvestment — in the form of capital, other n@ses,
and risk exposure — is required for the creatiod davelopment of such technologies, the judicious
deployment of intellectual property mechanisms si@tpgarnering and effectively focusing the necgssa
resources, as part of a broader incentive struciioehe extent that commercialization and comnagrci
processes are relied upon for the disseminatiorpaactical availability of the technologies in qties,

the clarity and predictability that is brought bywall functioning patent system may be considered a
benefit, while any difficulties created by obscyatr uncertainty in the system, such as with regaurthe
assessment of novelty and non-obviousness in thiextoof prior art searches concerning traditiosda
inventions, may be considered a cost.

Providing a means of structuring and defining sfiecoles, rights and responsibilities in researahd
development partnerships

71. Planning and structuring collaborative partnershgpsndertake research and development of new
technologies includes arrangements that definedabpective roles and responsibilities of all thatm
bring resources and capacities to the innovatiocgss. Agreement on an appropriate dispensatith of
mechanisms and how any resultant intellectual ptgpghould be owned, financed, administered and
exercised is a key aspect of concluding such strest Guarantees of technology transfer built ithis
point can be highly determinative of actual teclggl dissemination and effective transfer once the
technology has been developed to a functional level

72. Where research and development partnerships emdail of genetic resources and associated
traditional knowledge, issues of prior informed sent and equitable benefit sharing should also be
considered from the earliest stages of researainjlg, to ensure compliance with the CBD provisions
and national requirements in provider countries, aas integral component of the research and
development partnership.

Leveraging access to background technology, reteeapacity and research tools

73. Planning and early implementation of research akeldpment activities aimed at creating new
technologies that are relevant to the conservatiahsustainable use of biological diversity or make

of genetic resources may require, or may be fatéd by, the strategic use of IP mechanisms totsirel
pathways to necessary inputs in the form of baakgtoor platform technology, access to research and
development capacity, or specific research tootzgss to which may be of particular concern in
biotechnology research, either in the research eph&elf, or in the subsequent development and
commercialization of the outcomes of research).

C. Effective use of these mechanisms

Capacity constraints, including effective availayilof patent information, and ability to undertagiate
of the art, technology landscape and freedom toaipeanalyses.

74. Depending on the purposes for which patent infoionais used, the costs and benefits of use of
patent information will be influenced by a range fattors, For instance, patent information at the
international level (the Patent Cooperation Tre@®CT) system) and concerning patents in major
economies is increasingly available over the Irdbrms a free resource. But information concerning
specific patent activity in a particular countrydasuch details as the legal status of a patepatant
application, may not be that readily available.
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Transaction costs of negotiating and establishieghhology development partnerships and other
research mechanisms, including financial and ottwsts of licensing in necessary technologies.

75. Developing any research partnership inevitably is@osts, ranging from travel and logistical costs
to engaging the specialized legal expertise that berequired to ensure the arrangements serve the
interests of all parties. Some of these may beciSpaly attributable to intellectual property
mechanisms (for instance, in undertaking backgraeaiches and other due diligence processes telatin
to intellectual property , and negotiating intetlesd property issues such as warranties on theital
and non-infringement of intellectual property, amioligations concerning the management of project-
related intellectual property and access to baxkwt intellectual property ). From another aspect,
intellectual property mechanisms may be used teetotransaction costs, for example in clarifying
workable structures for ownership, access to aneldpment of relevant technologies; IP mechanisms
may be used, for instance, in clarifying rights amedponsibilities, and determining the scope and
boundaries of agreed entitlements and obligations.

Costs of patenting and of other IP mechanisms usegrovide pathways for development and
dissemination of technologies under development.

76. Where a research partnership or technology trarmsf@ngement entails the active protection of
intellectual property, significant costs may beumed, particularly if protection is to be obtained
multiple jurisdictions. These costs include prsfesal charges and official fees. Some officiad fe
reductions are available, for example for natiomdl®w-income countries within the PCT system. To
the extent that any specific initiative does inwlyse of IP mechanisms, settling on arrangements fo
funding the obtaining and maintenance of IP caa key issue.

Degree to which the research and innovation procegsends on private investment, and the availgbilit
of background or enabling technologies held by ofgzeties.

77. As a rule, intellectual property mechanisms arearidely to be relevant, and their costs and
benefits more carefully weighed, in situations veh#tte technology transfer scenario entails drawimg
private sector resources or capacities, whether ithiolves private funding or investment, access to
privately-held technology, or deployment of skidsmd drawing on other technology development
capacities residing within private sector entities.

Condition of capital market, to the extent that tesearch process relies on the investment of fiva
resources.

78. Technology development, and patterns of technotbggemination and transfer, can occur across a
wide spectrum of private and public mechanisms.sdme cases, private investment is a significant
factor in establishing the necessary technologeldgment and dissemination, potentially in a sitrat

of considerable risk where a longer-term perspeciw required. In such cases, the clarity and
effectiveness of intellectual property mechanissidikely to be a significant factor in attractiniget
necessary resources. However, poor access to Icapiéato an inadequate endowment in lending
institutions and thin capital markets, may also eag long-term investments. On the other hand, where
direct public funds apply and the public sectouasss the risk, different technology managemenicyol
issues and incentive structures may apply. Howdweersome of the complex biotechnologies that are
relevant to implementation of the elements of tH&DQunder consideration here, the full technology
development process — ranging from the initial aese to the development, regulatory approval and
distribution of finished technologies — may enthié mixed participation of public and private plesje
and their respective resources and capacities.
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Institutional policies and procedures for the maeagent of IP arising from public-sector, institutedn
or philanthropic funding.

79. A diversity of policies and practices can applysituations where technology development is
largely undertaken by public sector bodies, andubh the use of public-sector or philanthropic &ind
and the cost and benefits of certain approach#&? tbanagement and the choice of IP mechanisms is a
subject of extended review and delFat&he costs and benefits are typically assessadsigm array of
interests and issues: the need to engage sufficesources and capacity to bring an unproven
technology from the initial technical breakthrougfage to a functional and viable practical prodtics;
strong expectations of the public that investmehtpoblic resources in research should result in
technologies that are appropriately accessible néed to clarify the objectives and mission ofligub
institutions, and their appropriate engagement with market sector in the furtherance of those
objectives. Some form of exclusive right may beeassary to justify the needed investment and risk
exposure required for the full technology developtmgrocess, unless a fully open and non-exclusive
innovation model is being pursued.

80. Such alternative modes of innovation are evolvimghe marketplace — e.g., open source and open
standards software — and are also proposed togedn the field of biotechnologgs/ Governments

as well as international organizations are increggiconsidering the merits of such options in tthei
purchasing practices of relevant technology. Alasgsontractual (licensing) arrangements, intellakt
property rights retain an important role within $eenew innovation frameworks that requires more in-
depth analysis.

Clarity and scope of legal constraints on reseassid development, such as research exceptions to
patent laws, exceptions for regulatory approvalqadures, and the degree of legal presumption and de
facto confidence in the validity of patents on vale background technology.

81. Planning, developing and pursuing pathways to teldyy transfer may entail, even at the initial
technology development stage, surveying the tedgmdl and legal background. The technological
aspect entails making full use of available infotiora resources to ensure understanding of the efate
the art, the problems that have been addressedemulived by other researchers, and the existing
solutions that have been developed, as well ascatidg gaps and opportunities, and alternative
pathways that may be explored. The legal aspegeiilera judgement as to the legal availability of
technologies disclosed in patent documents; itorsthiis aspect that the factors cited here are most
applicable: for instance, if there is a patenualty in force in the country where research walke
place, it may be necessary to obtain guidance em#ture of research exceptions to patent rights, a
other exceptions that facilitate product developimprocesses (in particular taking steps towards
regulatory approval). Specialist advice may beessary to assess the actual scope of claimsjsath#
claims, and not the general information disclosedaipatent document, that set the bounds of any
exclusive rights conferred by a patent. In additithe existence of a patent that is apparentfpiice
does not guarantee that it would be found valitha full scope it has been granted; a judgmertbas
freedom to operate during technology development need to take into account the legal presumption
as to the validity of any patent, and an experidregsessment as to the actual validity of any Bpeci
patent; a clearly invalid patent is unlikely tosieccessfully enforced, as an infringement actmriccbe

met by a counterclaim for invalidation or reducedge of the patent in issue.

22/ There is an extensive literature, See, forainse, Arti K. Rai and Rebecca S. Eisenberg, Thédidabd The
Private in Biopharmaceutical Research; R. Knell@chnology Transfer: A Review for Biomedical Resbars. (2001). Clin.
Cancer Res. 7: 761-774.

23/ See the “Bio commons” proposal by CAMBIA. See raference the UNCTAD/ICTSD document on
CAMBIA Open Source Initiative abttp://www.iprsonline.org/unctadictsd/dialogue/di&snnett-Porceddu_2004-11-08.pdf
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Strategic incentives and incentives and deterremtgsearch

82. Linked to the above factors relating to freedonoperate is the question of ensuring appropriate
incentives for technology development, both in thasitive sense of creating incentives for the
investment and appropriate application of the resngsresources and capacities, and the negatige sen
of avoiding perverse incentives that would deteseagchers from pursuing desirable technology
development pathways. The costs and benefits thenuse of intellectual property mechanisms waill i
part depend on the way in which these incentivesdaterrents are structured, and the manner inhwhic
they are exercised in practice.

Patterns of patent ownership and legal accessybdittechnology

83. In particular, depending on the nature of technplegder development, the jurisdiction where it is
occurring, and the research and development melibgglocharting a practicable pathway to technology
development may depend on the patterns of patenehip, particularly if there are applicable p&den
in force in that jurisdiction that cover core teologies, or if there is concentration of ownership
patents in a field of technology or complexity iatterns of ownership . Complex factual situationd a
patent claims over key technologies may createséietion costs in determining and negotiating freedo
to operate and legal barriers have been cited pstential obstacle to innovation; for instance, a
clustering of patents on technologies that are sszng inputs to the desired technology development
process. The ‘patent thicket’ has been definethasproblem caused by multiple upstream patents,
where overlapping rights may impede the commesasbn of a product or process.’ Patent thickets
have to date been principally of concern and deimatelation to developed economies where theee is
greater concentration of patenting activity andepatownership, but may also be of concern in those
developing countries where patent activity is istging in technologies relevant to use of genetic
resources, or where the technology developmeniepsors focused on producing products for developed
economies. By one analysis, multiple overlappiatepts may lead to what is termed the ‘tragedyef t
anti-commons’ — a situation where numerous rightiéis exercise rights to exclude one another, while
no-one has a positive right to use the valuablertelogy covered by the rights. Patent pooling ared

of non-exclusive cross-licensing is one responsegsed to this scenario. Debate and empiricalaisal
continues on the scope and extent of these problant the practical impact of such patterns of
ownership. Costs and benefits may depend in paticensing practices and the precision of claims
granted concerning the relevant inventions. Onenasee that has been widely debated concerns
ownership of patents on genetic subject mattepalrticular, it could be worthwhile to further expto
how companies in developing countries deal witls¢hgroblems2s/

Breadth of patents and accessibility of public dommaterial

84. The patent system, by its foundational principiesintended only to grant exclusive rights over
material that is not in the public domain; thatassay technology that is already known or avadéabl
the public, or that is an obvious adaptation ordiappon of known technologies. Patents that asewth
too broadly may encroach on the public domain dmefore may inhibit the use of public domain
technology, even where a patent is considered iouadid due to unreasonable breadth (since thescos
of credibly and effectively challenging a doubtéulborderline patent may be beyond the reach oligpub

24/ Australia Law Reform Commission, Issue Paper@ie Patenting and Human Health, glossary

25 See OECD (2002)Genetic Inventions, Intellectual Property Rightsldricensing Practices. Evidence and
Politics. OECD, Paris, and The Royal Society (2008eping science open; the effects of intellectuaperty rights on the
conduct of scienceThe OECD document concludes that, while the absdaimposed by these mechanisms are sometimes
substantial, actors such as firms, Governmentscaildsociety in OECD countries are rapidly reorgamg their approaches to
dealing with intellectual property rights protectjcand often find pragmatic solutions to the proideassociated with patent
thickets. However, it appears to be less clear mdreand to what extent this finding also appliesh® relevant actors in the
developing world, which typically operate under msevere constraints in terms of legal expertisecapacity.
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sector or developing country institutions). The dfés of the system are enhanced by precise patent
claims that focus wholly on genuine inventions geduine new contributions to the technological base
while costs may arise from the deterrent effegpatents that cover public domain material, or obsio
applications of known technology. The calculatiafscosts and benefits may differ considerably
depending on the technological focus and econotatos of one country or a sector within one country
some countries focus especially on investing themovative resources in adapting and extending
existing technologies, including making innovativee of technologies to meet needs ignored by other
technological players; others may focus on fundaaiebreakthroughs and technological leadership in
certain domains.
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6. I dentification of transfer opportunities
A. General observations

85. Intellectual property mechanisms have significamtieptial impact on identification of technology
transfer opportunities. Patent information is ofisiderable potential benefit both (i) at the mdexel,

in determining the overall state of the art in @egi area of technology and in monitoring trendsy ne
directions, new players and changing geographietlephs® in relevant technologies, and (ii) at the
micro level, in determining who in particular (whet institutes, companies or individual inventdes)
working on a specific technology, and who may beragched either to seek a license and further
background technology and know-how, or to propos®ee complex technology partnership (potentially
involving cross-licensing or pooling complementdegchnologies, or arranging for licensing back of
improvements or adaptations).

86. As discussed above, one of the principal aspectiseopatent system is the transparency it confers
to technology development processes. The pradbieaéfits of this in-principle transparency depend,
however, on the actual accessibility, cost andityuaf the patent information, as well as capactay
make use of the information. Recent initiatived sathnological developments, coincidentally sitiee
time of the CBD’s entry into force, have greatlyhanced the ready availability of patent information
including at the early stages of internationalnfiliz/ As well as providing information about the
technology itself, patent documentation providetitke of inventor and applicant/patentee, which may
be used in contacting potential technology partnetso may also provide additional know-how or
capacity building as part of a tailored technolagnsfer package. Patents may also be publiciged b
their owners or licensees as being available foess by others — this may be through official sesirc
(such as the ‘license of right’ mechanism underesoational patent laws), or through unofficial sms
(private sectorzs/ educational and research institutiong or not-for-profit mechanisns/).

87. A considerable proportion of patent information aéses technologies that are in the public
domain for one reason or another. Many patentiegtjins do not go through to grant, and most paten
lapse before their full term expires. Up to datfoimation about the legal status of patents oemat
applications in particular jurisdictions may thenmef be helpful in determining what technology has
passed into the public domain due to lapse or atfak patent applications; and the lapse, expiry or
invalidation of patents. Most technologies aresptdd only in a relatively small number of courdrie
typically with a concentration on developed ecoresni Since patent rights are territorial (and @mat
granted in one country has no legal effect in ofjbesdictions), the technology disclosed by a pate
document may well be free to use in the majoritgaintries in the world, particularly for a develugp
country, since it is much less likely that a givenhnology will be protected by a patent in fonadhat
jurisdiction. It is therefore important in deteninig technology transfer opportunities to obtain

26 For example, to date in 2005, international padgplications for inventions classed as mediaidistances
derived from plants (IPC sub-classes A61K 35/78383535/82 and 35/84) were received from applican#sustralia, Belgium,
Brazil, Bulgaria, Canada, China , the Czech Repubkgypt, France, Germany, Hungary, Iceland, Intieael, Italy, Japan,
Madagascar, Mexico, the Netherlands, Norway, Newalate, the Philippines, the Republic of Korea, RuysSerbia, South
Africa, Spain, Sweden, Switzerland, the UK andWsA.

27/ See for example PatentScope at http://www.wippéatentscope/en/

28/ See for example patent portfolio and licensinactices at:
http://www.ibm.com/ibm/licensing/patents/practictgmi

29 See for example the environment sensing, enviestmemediation, screening, therapeutic and other
technologies available at http://stanfordtech.stah&du/technology

30 For instance, the BiOS Licensed Patents Inventenjch for example provides arrangements for lsteq

the patented GUSPIlus gene and other technologieséoin molecular biology through the Plant Enapllechnologies BiOS
License and the associated BiOS Technology Sufgmxtices Subscription Agreement (at
http://www.bioforge.org/forge/entry.jspa?externatdil &categorylD=3., for is a new reporter gene).
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information about whether a given patent locatedne jurisdiction (for example, in Europe, Japan or
the United States) has a corresponding patentharatountries where the technology transfer would
actually take place (for example, if a certain terlbgy was located in a Canadian patent documedt, a
it transpired that there was no corresponding paség@plied for or in force in Thailand, then the
technology would be free to use in Thailand — ptedino other rights separately constrained its. use)

B. Effective use of mechanisms to identify and ptertransfer opportunities

Ease of access, quality, comprehensiveness andingse of patent information, and capacity
preconditions to make full use of patent informatsystems

88. As noted, the cost structures for access to andiiseme patent data have been transformed in
recent years, so that basic searches can be ceddiactfree over a regular internet connection.isTh
enhanced access is particularly beneficial in gaimnformation about the state of the art of tHevant
technology, and to assist in focusing the develaopnoé technology to complement or build upon past
innovation, rather than duplicating past reseaitiks also increasingly possible to secure infdroraon

the current legal status of patents in certairsglictions, as the basis for making assessmentd abgu
legal constraints in freedom to operate in thosetees, However, this accessibility does not neaely
translate into information about the state of glapther countries, including the indigenous inrava
that is taking place, the existence or absenceatédnts or patent applications, and the legal status
specific patents or applications (i.e. whether they pending, in force, lapsed or expired, and kdret
they have been legally challenged, as well as feasi®f ownership or licenses). Access to curtgnto
date information about some countries is more diffior more costly in practice to secure, or may
require specialized skills or human resources twcke Skills, in some cases highly specializedilleg
technical skills, may also be required to establshfull patent landscape (presenting both the
geographical spread and legal status of, and oektiip between patents in a particular field of
technology), or to draw legal conclusions from pataformation particularly concerning the legabpe

of freedom to use patented technologies, and tfeetefe scope and likely validity of specific paten
claims.

89. The effective use of such information for reseaacid development often requires contextual
knowledge, specific know-how and an research aweldpment infrastructure that may not be in place
in the developing country. Unless combined witlosty collaborative research and development efforts
with developed countries, including the patentaei®lvement for certain forms of technology, mere
access to patent information does not guaranteesado the necessary tools of interpretation (wreth
legal or scientific) and the means to turn the rimfation into a functioning product or process. More
empirical studies are needed on the extent of hets@ of patent data information in research and
development in different sectors both in developed developing countries.

Licensing policies and practices of holders of riegg technology

90. Once potential technology transfer opportunitiegehldeen identified, and information is available
as to the geographical coverage, legal statussemyke, of patents covering technology that is @frest,
assessment of the opportunities will also be imitgel by the licensing policies and practices of the
holders of the technology. For instance, as natexve 31/ some patented technology is made available
for use through non-exclusive licenses, and magdwertised as such or notified through a mechanism
such as a license of right; in other cases, than@ogy holder exploits the technology directly or
through an exclusive license to a single licens@gain, because intellectual property is defined an
exercised on a territorial basis, licensing arramggs may be structured differently in different
countries; for example, it may be possible to hixeurable licensing arrangements for developing
countries (such as lower licensing fees, or no)feedor other particular contexts (such as hurtigaian,

3V See examples cited in notes 28, 29 and 30 above.
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public-sector or non-commercial use). Some natitenas provide for legal remedies in the event of
refusal to license technology altogether, or terige it on reasonable terms, in certain circumstanc

91. As noted above, many technology transfer arrangemmeil extend to more than one patent or
other intellectual property title, constituting eoader technology and enablement bundle, and meg ne
to cover a range of subject matter, potentialljudimg know-how, copyright materials, undisclosed
information (trade secrets), test data and othgulatory information, as well as access to backgdou
intellectual property and product development skiéind capacities. The licensing policies and
approaches may therefore need to be consideredsaitis much broader range of subject matter than a
simple license under a single patent.

C. Extent of the need for additional know-how aapacity

92. The identification of technology transfer opportigg will also entail a comprehensive needs
assessment, with the fill involvement of relevalakeholders as well indigenous and local commusiitie
which in turn will drive decisions on which partserand which forms of partnership or other
arrangements are needed. The technology trangpartnity may be as simple as negotiating a lieens
under a single patent (such as a specific reseaah, when all other capacities and resources are
already available. At the other extreme, the tetbgy transfer opportunity may entail extensive
investment by a technology partner, including psmn of equipment, processing know-how, other
background technology, training, product developmsipport, and regulatory approval support. The
extent, and the nature, of the use of intellecpraperty mechanisms differs widely according to the
technology transfer opportunities under considemati How to reduce the costs and maximize the
benefits associated with this will also differ cmiesably; ultimately, the underlying need is likéb be
one of enhanced capacity, so that those involvestrategic planning and specific negotiations tegi
effect to the technology transfer opportunity hageess to high quality information and informedieelv
on legal and technical matters.
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7. Actual transfer of technology
A. Key issues

93. Technology transfer has been defined by UNCTADths transfer of systematic knowledge for
the manufacture of a product, for the applicatidragrocess or for the rendering of a service andg

not extend to the transactions involving the maake ©r mere lease of goods? This definition
focuses primarily on the ‘actual transfer proces® places less weight on the initial and lategestdi.e.
identification and choice of appropriate technobsgand technology sources, and the adaptation and
diffusion of technology — discussed in the otheaptkrs of this study).

94. From this perspective, technology transfer transastmay includesd
(e) The assignment, sale and licensing of all formisitafllectual property;

(f) The provision of know-how and technical expertisay. eplans, diagrams, models,
instructions, guides, formulae, etc ;

(g) The provision of technological knowledge necesdargcquire, install and use machinery,
equipment, intermediate goods and/or raw matewdish have been acquired by purchase,
lease or other means; and

(h) The provision of technological contents of indwdtriand technical cooperation
arrangements.

95. This conceptualization of technology transfer ptaesnphasis on the conditions and means by
which technology is sold, shared or offered to otherested users and technology developers.
Consistent with the Convention’s adoption of a broation of technology, it views technology tramsfe
as a “transfer of a system” that includes know-h@ngcedures and managerial and organizational
processes rather than as a "transfer of a producti as sale of a tractor, seed or software package

96. Often technology transfer is seen as a “forced st where the owner is reluctant to make it
available to others in need of such knowledge b&edtuconstitutes "competitive advantage". Thigwie
is not entirely accurate as many large firms anveisd research institutions in developed and deretp
countries are establishing technology transferceffiprimarily to manage and transfer their techyolo
assets to interested parties at a profit. Similaitlyis not accurate to presuppose that all tearmol
owners are willing to transfer all, some or anytléir technologies to some or any interested party.
Depending on the firm's business strategy, it mayose whether or not to transfer its technology to
others.34/ A number of firms in biotechnology are generdtlyced to invent around inventions as the
owners either demand a high price or refuse to tfakeéechnology available to othess!

97. There are other aspects of technology, such as kaoivledge (or silent knowledge) - a major
component in technological learning, that couldableurdle in technology transfezs Tacit knowledge
refers to the stock of knowledge that is esseffitinthe effective operation of an institution, mast
which may not be written down. Such knowledge Wl difficult to transfer or buy.

32 UNCTAD 1985.

33 ibid

34/ Lai, C.H. and Kidwai, A. (1989) Ideas and realti Selected essays of Abdus Salam, 3rd Ed. World
Scientific.

35 USFTC (2003) To promote innovation: The propdabee of competition and patent law and policy, tehi

States Federal Trade Commission Reflweteinafter USFTC, 2003
36/ Polanyi, M (1958Personal KnowledgdJniversity of Chicago Press, Chicago, USA.
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98. The cost of acquiring the technology may also Mayythe stage of development. For instance,
royalty payments as proportion of sales in headthted inventions range between 0-5% for inventains
the preclinical stage, 5-10% at phase | of clintdals and more than 20% at the product launcyeste
general. This perhaps reflects the reduction imeguc risks as the invention moves towards the gtark
and/or an increase in the estimated market valubeoproduct. These have implications on technology
transfer and learning.

99. In general, technology owners use several modesatwsfer technology. They may choose to
transfer their technologies to related partiese(malized) or to unrelated parties (externalizeidje
choice of the mode of transfer may be determinethbynature and complexity of the technology, the
strategy of the technology owner, government pedicnd capability of potential buyer/partner toleixp
the technology. For instance, the absence of a e@nppartner or technology buyer or the presehee o
competitor in the target country may encouraget¢lsbnology owner to establish an affiliate firmtire
target country to exploit its technology.

100. The business environment of the target country atsy influence the technology transfer strategy
of firms. For instance, a number of Eastern andil@osa African countries had eliminated import duty

and value added tax (VAT) on finished pharmaceubpeaducts but had import duty and VAT on inputs

needed to produce pharmaceutical prodaetdn addition lengthy regulatory procedures wer@ased

on locally produced pharmaceuticals and few on ntgob ones. Taken together, they discourage
technology transfer and encourage import of thislied products.

101. Furthermore, technology developers often entertiategyic alliances to access, share, swap and
commercialize technologies. These complex netwinnkslving a wide range of enterprises are designed
to reduce the risks associated with the developmedtcommercialization of new products. They also
facilitate information exchange within the netwofil these strategies have varying implications tfoe
actual transfer of technology to parties within aodside such arrangements.

B. Forms of transfer agreements

102. The actual transfer of technology, that is, thegfar of tangible or intangible technology assets,
from one party to another often involves some fofnransfer agreement(dhat specify the rights and
obligations of the transferor and transferee. Iditeah, there are administrative procedures thatta

be followed to enable the actual transfer of tetbmies especially across national boundaries tarocc
Intellectual property rights often influence thente of the agreements and possible access to inegnt

Licensing agreements

103. Technology licensing and partnership agreements @mmonly employed in acquiring
technologies. In general, licensing agreementsatdithe nature of the technology to be transfethex
rights and obligations of the licensor (owner) dicdnsee (user), the authorized use of the teclgyolo
and the mode of payment, among others. In othedsya license agreement gives rights to the liaense
to use the technology in exchange for fees andialties.

104. Firms may enter into licensing agreements to eithe@n access to or promote the use of their
technologies. Such licensing agreements may foecusut-sourcing (in-licensing) or sub-contracting
(out-licensing) to potential partners. A firm magvér in-licence technologies developed by academic

37/ Report and Decisions: Fifteenth Meeting of theMEBA Council of Ministers, 13th -15th March 2003jdndship

Hall, Khartoum, Sudan; See also paragraph 270 inDuhe 8-10 February 2003 High-Level Mission ofn@non Market for

Eastern and Southern Africa (COMESA) to India, "phaceutical companies in India expressed keenesitéo collaborate with
COMESA on manufacturing drug. However, the compmeigressed concern over the lengthy procedur©iMESA member
States, to approve drug registration."
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institutions, non-profit organizations and speeiadi research centres to reduce costs and riskedfqt
development, and increase the number of produdts pipeline.

105. Out-licensing is an alternative way of maximizifg tvalue of investment in R&D. Technologies
that a firm or centre has developed may be easifrrther develop or commercialize by a partnehwit
the complementary technologies, necessary skillficent funding, production capacity and marketin
channels. For instance, InsectiGen, an Athens-basetgéchnology company, licensed its patented
BtBooster™ technology to Pioneer Hi-Bred Internadibfor use in making better pest-resistant cregs.

By so doing, Pioneer Hi-Bred has increased theegarfigechnologies and reduced the risks, costs and
time of product development. Similarly, InsectGes lexpanded the value and market for its technology
by licensing the technology to a major seed company

Partnership agreements

106. Partnership agreements focus on co-development naaidketing of technologies. Partnership
agreements are common in biotechnology, informateshnology and automotive industries. These
agreements may entail co-development of a new fimaw product or service. For instance, Dow
Chemicals and Cargill had to pool their resouraesestablish NatureWorksLLC (formerly Cargill-
Dow) 39 to develop biopolymers from renewable resourcgs elaploiting their complementary
technologies.

107. Firms may seek partnerships to spread the co&s A@8d uncertainty, especially in knowledge
intensive fields such as biotechnology where tlaeerestrictive and lengthy regulatory regimes.yThe
may also enable a firm to strategically positiaelt to gain access to public and private resouotés
partner(s), avoid regulatory and registration hesdh foreign markets and access to lucrative aotgr
and market as well as access to the technolog@gprawluction platforms of its partners.

Material transfer agreements

108. The exchange or transfer of biological resourcesitasl to technology development and use.
Biological material transfers are usually facilgdtby amaterial transfer agreement (MTAMTAS
regulate the transfer of tangible research materedpecially biological or genetic resources, betw
two parties. The terms and conditions of transfeluding access to the results and benefits ayigom
biotechnologies based upon such genetic resouscelsthe access to and transfer of technologies that
make use of these genetic resources, in accordaticeArticles 16 (3) and 18 (2) of the Convention,
may depend on the nature and source or user gfethretic resources. In general, the transfer of madde
from industry to public or private institutions manclude more restrictive conditions than if thansfer

was between two academic institutions (e.g. unitiess. 40/

109. MTAs may involve two types of letters (developed tng National Institute of Health (NIH),
United States): the Implementing Letter AgreemdénA) and the Simple Letter Agreement (SLA). The
ILA is used in the transfer of materials that amejsct to a patent or patent application or havenbar
are likely to be commercially licensed. The SLAused in all other forms of transfer of biological
materials.

38/ Pioneer licenses BtBooster technology (httpuidnagriculture.com/).
39/ http://www.natureworksllc.com/
40/ See Annex | of the Bonn Guidelines on Access ¢ndhic Resources and the Fair and Equitable Shafing

Benefits Arising out of the Utilization of GenefResources for a list of suggested elements formabateansfer agreements.
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110. In general, MTAs establish the rights of the maigsroviders and recipients, the obligations of the
recipient to inform the provider of any patent wlaiand/or innovations leading to a patent. Oftha, t
ownership remains with the provider, including thghts to transfer to other partieg/

111. These conditions differ widely from one institutiar country to another. For instance, the
Consultative Group on International Agriculturaldearch (CGIAR) guidelines on MTAs of 2003 states:
"The recipient of material provided under this MiBfencouraged to share the benefits accruing frism i
use, including commercial use, through the mechasi®f exchange of information, access to and
transfer of technology, capacity building and sharof benefits arising from commercializatiom2!

112. Depending on the nature, mandate and orientatiotheofbiological material provider, the MTA
may encourage the dissemination and exchange ahéterials. Similarly, the nature of the materials
and their value (if the material is subject to éepaior to be commercialized) may influence thdusion

of restrictive conditions in MTA.

Bioprospecting agreements

113. Bioprospecting is the search for scientific and necoically valuable natural chemicals and
organisms. It includes an exploration of biodiver$o seek out of nature commercially viable matisti
including genetic resources. Under the Conventameess to genetic resources requires prior informed
consent and mutually agreed terms. To meet thiginrement and, as a good business practice, parties
often conclude &ioprospecting agreement.

114. A bioprospecting agreement is a written contractwben parties (e.g. a firm and a
community/research centre) specifying the terms emafditions governing collection and use of the
genetic resources, including prior informed cons#rthe providing country and the sharing of betsefi
arising from their useld As mutually agreed terms, they may also includtits of the times, places,
methods, quantities, and individuals responsible dollecting genetic resources, as well as how
technologies and intellectual property rights aeatied during and after the agreement expigs.

115. In general, the agreement involves seeking govemhpermit to access genetic resources and get
the consent of the community or owner(s). They aksek to clarify who will retain the right to paten
commercialize any technologies or products that rmage from the genetic resources and declare
competing interests.

116. Article 15 of the CBD partly states... Each Contracting Party shall endeavour to create
conditions to facilitate access to genetic resosrfm environmentally sound uses by other Contnacti
Parties and not to impose restrictions that run i@ to the objectives of this Convention [.....]céss

to genetic resources shall be subject to prioriinfed consent of the Contracting Party providinglsuc
resources, unless otherwise determined by thatyPAxtcess where granted shall be on mutually agreed
terms.”

117. Bioprospecting agreements need to be in line vinih provision of the Convention. For example,
they may include capacity-building and training gmams on collection, storage and preliminary
processing of genetic samples. They may also ievohe transfer of equipment and gears used in

41 See the NIH Uniform Biological Materials TransferAgreement (1995) for details.
http://ott.od.nih.gov/NewPages/UBMTA.pdf .
42/ See http://www.cgiar.org/pdf/mta2003_en.pdf

43/ Guidelines for BIO Members Engaging in Bioprodjpes
(http://mww.bio.org/ip/international/200507guidepgs

44/ See section IV, sub-section D of the Bonn Guidsli on Access to Genetic Resources and the Fair and
Equitable Sharing of Benefits Arising out of thalidation of Genetic Resources, on mutually agreschs.
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sampling soil, water and/or plant materials amotigers. Some of the benefits, in addition to tragnin
and access to technology may include payment mexdsgmple collected by the trainees, collectios,fee
annual access fees and share in potential satesdgalties) and, by so doing, promote the coreteym

of biodiversity and transfer of technology.

118. The Bonn Guidelines on Access to Genetic ResourcesFandand Equitable Sharing of the
Benefits Arising our of their Utilizatioprovide the possibility of joint ownership of infttual property
rights by interested partie&s/ Where the genetic resources or the associatdditrzal knowledge lead

to the development of a technology, parties cowlebwn the patent for that technology. For instance,
Kenyan scientists provided biological materiald tlvare further developed into an HIV/AIDS candidate
vaccine by Oxford University (UK) scientists. Thesulting patent is co-owned by the two teams of
scientists. Such an arrangement may be preferreh@svay of ensuring that the provider of genetic
resources retains a distinct stake in the outcoemsting from the access.

119. Bioprospecting agreements generally provide privtens with the rights to patent any
technologies developed from the acquired materilsases of joint ownership, the provider and wder
the resources need to consider how the respomigbilflowing from co-ownership of intellectual
property rights will be apportioned, as ownerskeperally brings with it the costs and responsiesitof
securing and maintaining rights, as well as enfgy¢hem 46/

Patent pools

120. Patentpools are voluntary agreemeittetween two or more patemdidersto license one or
more of their patents to one another or third partiased on a predetermiriegnula. Patent pools
have existed at least since thd' T®ntury. In a way, patent pools try to set a fiaérket for technology,
eliminate the problems associated with blockingeptst and patent stacking and facilitate technology
transfer, including sharing know-how not coveredobyents47/

121. However, patent pools could also be used to maatputhe price of technology and harm
competitors outside such arrangements. In the Wi8tates, the following guidelines have been used t
assess patent pools:

e The patents in the pool must be valid and not exhir

» No aggregation of competitive technologies andregt single price for them,

* An independent expert should be used to determimether a patent is essential to complement
technologies in the pool,

* The pool agreement must not disadvantage competitatownstream product markets, and

* The pool participants must not collude on pricetside the scope of the pool, e.g., on downstream

products4s/
45 Bonn Guidelines, Annex Il, paragraph 2 (q).
46/ For instance, in 1997, a Californian court rullt the information shared by the inventors colokd

considered evidence that the invention was notiraig and thus the patent could be revoked. In 2@bd US passed a
legislation to protect joint patents (http://wwwstdngtonpost.com/wp-dyn/articles/A6085-2004Nov2alint

47/ USPTO (2000) Patent pools: A solution to the peobof access in biotechnology patents? UnitedeStat
Patent and Trademarks Office.

48/ Ibid USPTO.
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122. The other advantages of patent pools include thecten in litigations associated with patent
infringements, reduction in the number of techngldansactions (i.e. one negotiates for one or a
collection of patents at once rather than withvidilial technology owners) and enable patent owteers
share the risks and benefits associated with téesgp@ommercialization. However, patent pools could
package essential and non-essential patents tegethechnology transfer transactions, shield imal
patents and may be complex in case of litigatiegs.

123. Patent pools in developing countries are rareilbresterging partly because these countries do not
invest heavily in technology development. Natiogalernments could force the formation of patent
pools (e.g. under compulsory licensing arrangementshetter approach will be to negotiate for key
patents needed for the sustainable use of gemsieirces and development of value-added produds by
number of developing countries. For instance, publstitutions within a region or country could be
encouraged to negotiate for access to and useyotdahnologies collectively, as well as share any
technologies and materials they develop. They caldd use such materials to gain access to knowledg
resources developed by other parties, in a wagtiagea patent and materials pools for users.

C. The costs associated with actual technologystiem

124. The transfer process is not entirely cost free evéime technology was donated free. These costs
could be divided into two broad categories:

* Transfer costs (e.g. tax liabilities and servicesje
« Cost of the technology itself (e.g. equipment aatépts)
Tax and serviefees liability

125. Technology can be transferred from one countrynotteer through a change of ownership (e.g.
sale), through licensing or leasing, or through ghavision of services. Depending on the naturénef
technology (tangible, intangible or skills and kredge) the transfer itself may occasion immediate t
liabilities.

126. In the exporting country, immediate tax liabilitgaasioned by the transfer of technology may
involve transfer pricing rules, disallowance of emgitures incurred in creating the technology and
failure to allow tax sparing credits. These couldrease the cost of transfer and reduce the retdinhe
transferor. The lease or license of technologyeitumn for recurring payments in the form of rents o
royalties may attract transfer taxes.

127. In the importing country, excessive import dutieexation of dividends, royalties and technical
fees, and excessive taxation of expatriate empfoyesy also increase the cost of transfer. In pragcti
the transferred assets, whether they are tang#sletss such as machinery or intangibles such astpate
rights, will often have already been used by thadferor and will have lost some of their originalue,

so that no gain arises. However, the contributibteohnology assets to the capital of the recipiant
return for shares in the importing company willhecally be treated as a sale.

128. There are also service fees that may be occasibyetthe transfer of technology. These may
include special handling and storage requiremetiiteeiimposed by the nature of the technology,
equipment or material being transferred. In someesa service fees for installing, training and
maintaining the technology could substantially @age the cost of technology transfer.

49 Homiller, D. P. (2006) Patent misuse in patentlgizensing: from national harrow to "the nine nos" to
not likely,iBrief, Duke L. & Tech. Rev. 0007.
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Cost of proprietary technology

129. The cost of proprietary technology has been a majbject of debate since the 1970s. Although
the cost of producing a particular technology rmaor factor in the pricing of the technology, there
other factors that influence the market price ¢é@nology such as the perceived potential gairmeto
made by and how competitive it will make the buybe size of the target market, and political and
economic relations of the supplier and buyer etcother words, different buyers may pay different
prices for the same technology depending on thegperd gains and negotiating power.

130. In addition, technology owners may agree to tranife technology under special conditions. Such
conditions may include transfer as a 'turnkey mtyjeise of the transferor's recommended interniedia
products, inclusion of 'grant-back’ provisions dhe use of services and spare parts from the sippli
Other than limiting the choices of the buyer - sbmes for good reasons such as maintaining a firm's
reputation - such measures ultimately increasediseof the transfer.

131. The increase in cost of the actual transfer indyediscourages technology transfer and
development of a sound technological base. For pbgrthe technology may be packaged in a way that
the owners may have a degree of control over safroguts, quantity, protection of the firm imaged
access to future improvements made using the témimaamong others. Such practices increase the cos
of technology transfer, discourage technology diffa and development of a sound domestic
technological base.

132. In order for the transfer to occur, the technologyners must be willing to provide the technology
at a fair price that the buyer can afford. In tlverg the intellectual property owner is not willing
provide the technology on a fair basis, or if tlemidl of access to technology has other negatieetsf
such as uncompetitive practices, national lawsuding intellectual property laws and competitiamws,
can provide remedies to address the matter. Fomgea the TRIPS Agreement provides for
governments or judicial authorities to approve usthout the authorization of the patent holder in
certain circumstances, provided thatior to such use, the proposed user has madetefto obtain
authorization from the right holder on reasonabteronercial terms and conditions and that such effort
have not been successful within a reasonable perfidiene”.50

D. Advantages and disadvantages of intellectuaperty during transfer

133. Intellectual property rights play an important rafethe actual transfer of technology. Intellectual
property rights are often used as a “currency” aoess to and transfer of technology. As discussed
above, firms and centres may use their intelleghuaperty on technologies to seek partners or dgvel
strategic alliances. Such alliances and partnesshigy involve teams with complementary technolqggies
skills and managerial techniques.

134. Intellectual property rights may also be used tuse funding for further development or be sold to
interested parties for a fee to fund other techywltevelopment goals. However, all these arrang&men
ultimately encourage technology transfer to otreaties.

135. There are several countries that provide incentteesheir firms and institutions that seek to
acquire advanced foreign technologies. For examplalaysia grants a five-year tax holiday for
approved research companies or institutions, adduble deduction of research expenditure may be
claimed in some circumstances. Similarly, Indi@mal a “super deduction” (of 125 per cent) of certai
scientific research expenses and for R&D-relatefitabh expenditures. Such privileges encourage

50/ Article 31 (b).
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technology transfer and intellectual property rggmhay play a role in determining the qualifying
expendituresy/

136. As explained in chapter 5 above, intellectual propaghts also facilitate the identification ofeth
nature of the technology and the technology owhefsch information contained in publicly available
patent databases would not be accessible if thevledge was protected by trade secrets or completely
unpublished. Importantly, this information aboutteology is also used by the buyer to negotiate for
part of the technology stock of the supplier tinat buyer is interested in acquiring. This couldmnstely

also reduce the cost of the actual transfer process

137. Co-ownership of intellectual property rights dedvérom traditional knowledge and genetic
resources is not widespread for many reasons huld d® handled by an intermediate agent (see box 1
for an example). Intellectual property rights coulelp improve the reputation of institutions invedv
and attract funding and political support. More artantly, a significant amount of knowledge andlski
are learned in addition to any tangible and inthlegtechnologies shared during co-development of
technologies (such as in bioprospecting and R&Dngaships).

138. However, intellectual property rights also presenany challenges in technology transfer-
especially for products developed by public insimas, in the context of the increasing trend fablgc
sector institutions themselves to pursue intell@gmoperty protection of their research outcomat)) a
view to leveraging access to other, related tedwies$, to generate research and development funding
or to construct practical pathways to technologjudion when this entails some use of private gecto
resources, as in the case of public-private pashies for development of pharmaceuticals addressing
neglected health needs. At the research stagdleottel property plays a minor role since the ofe
patents belonging to others in public researchtuigins may be allowed. However, once the prodsict
ready to transfer to users, the interest of thelledtual property owners have to be taken into
consideration.

139. For instance, the development of “Golden Rice’izgidl about 70 intellectual property rights and/or
inventions belonging to 32 different companies amdversities. To enable those who will acquire
Golden Rice and/or its technology “freedom to ofeErgbeing a humanitarian product), the developers
needed to obtain free licenses. Whilst one ackmigés that Golden Rice would possibly have not been
developed that quickly if the patented inventiorey@vnot publicly available or kept secret, negoigat
through this maze or “thicket” of patents was tagkiln the case of Golden Rice, public pressurethed
use of a private partner proved to be visal.

il UNCTAD (2005) Taxation and Technology Transfeeydssue, United Nations (Geneva and New York)

52/ Potrykus, I. (2001) Golden Rice and BeyoRthnt Physiol, Vol. 125, 1157-1161
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Protecting traditional knowledge: the case of TIBRI

The scientists from the Tropical Botanical Garded Research Institute (TBGRI) have been heralded
for the development of Jeevani from the Arogyappa@hichopus zeylanicyglant. The product was
patented in 1995 by TBGRI and licensed out to Avigadya Pharmacy for a period of seven years.
TBGRI used the traditional knowledge of the Kanmoounity and in return shared with them 50 per
cent of the license fee and of the royalties galme@BGRI from the drug.

TBGRI has about 9 patents based on traditional eneali knowledge and genetic resources. By so
doing, it has added value to natural resources, mochoted their sustainable use and protection.
Without intellectual property, it would have founiddifficult to find commercial partners for its
products.

However, TBGRI did not register Jeevani as a traat&rn the US and European markets. By 2004, a
controversy had emerged over a registered Jeevaderhark in the US by a US-based fifm,

highlighting the important role intellectual propeplays in benefit sharing. By so doing they have
promoted the sustainable use of genetic resourmksraditional knowledge.

=

Source: UNCTAD 2004, The Biotechnology Promise. &ay building and participation g
developing countries in the bioeconomy (United biadi Geneva and New York3

140. Patent thickets or de facto monopolies could alsoubed to block or discourage others, in
particular potential competitors, in a field ofangst or stifle technology development and transhér
These views were summed by Peter Ringrose, Chiehtist at Bristol-Myers as followsthere are
more than 50 proteins possibly involved in canbett the company [Bristdldyers] was not working on
because the patent holders either would not allowr iwere demanding unreasonable royalties.”
Further information on, and analysis of, the oJdrahds in this areas, and consideration of ticentive
implications for transfer of technology under thBOL may provide useful clarifications.

141. National laws take various approaches to dealirth situations in which the patented technology
is not made reasonably available, or otherwiseiibh&ld in a manner that is injurious to competitio
These remedies under national law are guided bpusrstandards in the TRIPS Agreement and the
Paris Convention, such as the TRIPS requiremeatrief to cases where the intellectual propertyewn

is not willing to provide the technology on a féasis, that is, on reasonable commercial terms and
conditions. However, some users that may fail ttaiobtechnology on reasonable and fair terms are
unlikely to exploit protected technology using ftexibility provided by the TRIPS Agreements foiafe

of legal costs associated with the need to prow the terms and period of negotiation were
unreasonable.

53 This case study was extensively reviewed in anEBNand WIPO joint studyStudy on the Role of
Intellectual Property Rights in the Sharing of BfseArising from the Use of Biological Resourcesl dAssociated Traditional
Knowledge WIPO publication 769(E), available latttp://wipo.int/tk/en/publications/769e_unep_tk.pdf

54/ USFTC, 2003 4vailable ahttp://www.ftc.gov}.
55 Thompson, N. (2002). "Where are all the new ngase?"The New Republic Onlin©ctober, 2002.




Page 39

8. Technology adaptation

142. The purpose of the previous chapters of this stwdg to analyze the potential advantages (or
“benefits”) and disadvantages (or “costs”) of iteetual property protection throughout various @sas
of CBD-related technology transfer: technology depment, the identification of transfer opportued;

and the actual transfer of technology. It is impottto note that, with the actual transfer of thlevant
technology, the process of transferring technoliedyy no means complete. Experiences in a number of
newly industrialized countries have shown, sinae rthid-1980s, that the actual transfer per se was no
sufficient to create local capacities. Rather, dsvperceived decisive whether the transferred tdogp
could actually be adapted to local conditions ia thrget countrge/ Such technology absorption will
generally make sure the domestic industry can &ffedg use foreign technology to its own benéfitor,

in the case of technology transfer under the Caimenmake sure that technology users can bring the
imported technology to effective use to foster thigiectives of the Convention. For example,
technologies used for genetic engineering, sucthaanodification of genes to make plants pest- or
climate-resistant, cannot merely be transferredntather country. They need to be understood by loca
researchers with a view to accommodating them eoatttual conditions prevailing in a given country
(e.g. differences in climate or pest existencedl, tanintroduce them into viable crop varieties abii¢ for
that environment. Thus, the potentials and obsta@kating to technology adaptation to the locaitegt
should be considered at the outset of the transfecess. Collaborative frameworks and incentive
schemes are needed to encourage research intaddhgfication of appropriate technology within a
developing country region or industrial sects.

143. As explained in chapter 2 above, the provisionghef Convention on technology transfer also
include technology based on genetic resourcesfaedee that technology transfer shall be one ef th
means to attain the third objective of the CBD. (itee fair and equitable sharing of the benefitsirg

out of the utilization of genetic resources, sediche 1, CBD). According to the Convention, a
Contracting Party, in exchange for providing gemegisources, should be granted access to anddransf
of technology making use of those resources (Artith.3); participation in related biotechnological
research (Article 19.1); as well as priority accesshe results and benefits from biotechnologiasehl
upon those genetic resources (Article 19.2). Iremss, the actual dissemination of technology can be
interpreted as providing an incentive for ContragtParties to provide access to their genetic ressu

144. Intellectual property rights and particularly patemight affect the ways in which other parties
may use, disseminate and adapt protected techeslégitheir domestic needs. First of all, the saspl
way of disseminating technology, i.e. through meopying, is no longer possible, as the use of the
protected material and the production of the ptettproduct are reserved to the patent holder. i@gpy
may be authorized under a licensing agreementylitiiin general require the payment of licensingde
which may be too high for some technology usergairticular in developing countries. Remedies may

56/ See P. Roffe/T. Tesfachew, "Revisiting the Tedbgy Transfer Debate: Lessons for the New WTO Wagki
Group", Bridges Monthly, ICTSD, February 2002, gs@e <http://www.ictsd.org/monthly/bridges/BRIDGES.pdf>).
57/ The Republic of Korea is an example for the gelhesuccessful absorption of foreign technolodigshe

domestic industry. Important factors for this swscerere the high level of education among Korearkers and a relatively low
level of IPR protection, see L. Kim, "Technologyamsfer and Intellectual Property Rights: LessoomfiKorea's Experience",
UNCTAD-ICTSD Issue Paper No. 2, Geneva, 2003 (abél at
http://www.iprsonline.org/unctadictsd/projectoutphtm#casestudipghereinafter Kim]. For a more mixed picture, siwe
situation in the Thai electronics industry, whevere after 40 years of foreign direct investmentpyndomestic firms have not
been able to actually absorb the foreign techngladpych often remains under foreign control. SemltiBfer of Technology for
Successful Integration into the Global Economy: &s€ Study of the Electronics Industry in Thailaridhjted Nations, New
York and Geneva, 2005 (available at <http://wwwtadorg/Templates/Page.asp?intitemID=3428&lang=1>).

58 The Global Environment Facility's (GEF) Small GmarProgramme as implemented by the United Nations
Development Programme (UNDP) offers some lessotisisnrespect, including adaptations to climatengea while addressing
the possible impact on CBD objectives in recongilifarge plantations with the conservation of biedsity. See
http://sgp.undp.org/index.cfm
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be available for abusive licensing practices. iRatktechnology is fully disclosed to the publicias
therefore free to use in those countries whereatery is in force. Most patents are applied faonly a
small minority of countries worldwide.

145. With the introduction through the TRIPS Agreemeha@eneral obligation to provide for product
patents (Article 27.1), the legality of reverse ieegring of products for commercial purposes depend
on the authorization by the patent holder, unlegountry's patent law provides for an exception to
exclusive rights in this regasd. Patent holders will usually charge fees for the of their technology to
recoup the costs of their R&D investment for depelg the technology. For developing country usérs o
technology, such fees might in many cases constitnportant access barriers. On the other handg the
is no legal constraint on a researcher in a devajopountry to fully reverse engineer a foreign
technology that is patented elsewhere, but noeithis own country. But it is precisely in suchclmae’
contexts that the patentee of the same technologyther countries has little incentive to enteoint
collaborative relations for the transfer of asstexaknow-how, with adverse impacts on efforts talgar
technical and scientific cooperation under Art 18e CBD, in particular through the promotion oirjt
research programmes and joint ventures for teclgyofievelopment. As governments of market-based
democracy have only limited, if any, options to wmhat@ private companies to actually engage in
cooperation and transfer relevant technologieset@lbping countries, incentive schemes could bd use

59 For a review of current practice in some juritidics, see F. Bor, "Exemptions to Patent Infringetme
Applied to Biotechnology Research Tools", Européatellectual Property Review Vol. 28, Issue 1 (Jayu2006). See also
Garrison, "Exceptions to Patent Rights in Develgpfountries”, UNCTAD-ICTSD Issue Paper No. 17, Gene006. For
instance, § 11 of the German Patent Act (excepttongranted rights) only refers to acts done fopegimental purposes
(German Patent Act of 16 December 1980, last amkrzdeJanuary 2005). Under the pre-2005 Indian pdtem reverse
engineering was legal, as the law did not provitepfroduct patents. However, with the introductafrthe new Indian Patent
Act in 2005, product patents have to be made adailavhich "will close the option of reverse engiriag which has largely
contributed to the excellent growth and progresshiemed by the Indian drug industry since 1972", see
<http://66.249.93.104/search?g=cache: UWQtYkjD9zwdmidma-
assn.org/Patents.html+New+Indian+Patent+Law+of+208ferse+engineering&hl=de>. The lack under natipatent laws of
express references to reverse engineering maydaimrsd by the fact that reverse engineering hadittonally been used as a
balancing tool in the area of trade secrets, ratin patents. As explained in chapter 4 aboveyrimdtion subject to trade
secrecy does not enter the public domain, as oppmseatented information. In order to prevent p&wpl monopolies, trade
secrets law usually authorizes the legitimate paseh of a product to find out about its underlyteghnology by means of
reverse engineering (see P. Jones, "Software,se\argineering and the law", available at <httpn'/het/Articles/134642/>).
In patent law, the balance of interests betweenrigite holder and third parties is struck diffedlgnthe patent applicant is
obliged to disclose his invention to the publiceixchange for the grant of a temporary monopolitrigdut with the extension
of patents to subject matter traditionally not péable (such as genetic resources in many jurisdigt or pharmaceutical
products under the TRIPS Agreement), the importamiceeverse engineering as a tool to promote imatedaccess to
technological information has increased considgralit has been argued in the literature that vemgineering of patented
products should not be considered a patent infrirege,, as the legitimate purchaser of a productes fo disassemble the
product as he wishes, considering that the patsnteght to exclusive use of the product has bedmested (“first sale
doctrine”). See P. Samuelson/S. Scotchmer, "The &adconomics of Reverse Engineering"”, Yale Law dalir April 2002,
available at <http://ist-socrates.berkeley.edu/tegtee.pdf> [hereinafter Samuelson/Scotchmer]. I&/lhe exhaustion of an
exclusive right does extinguish the right holderisitiement to control distribution of the partiauitem sold to a third party, it
does not confer to the latter the right to staddpicing like products, incorporating the protediechnology. Interpretations to
consider reverse engineering as falling under aemtion to patent rights for experimental use ar@ified by the fact that such
exception does not necessarily encompass reseaalingg to the development of a commercial produste (
Samuelson/Scotchmer, in footnote 40, with refererioeU.S. patent law). A notable exception is teent Industrial Property
Bill of Uganda, which makes express provision farexperimental use exception for commercial purpdsee Uganda Law
Reform Commission, The Industrial Property Bill,020 at para. 46 (a)). The new Swiss draft patemtaits Article 9 exempts
from patentability research done for both non-conumaéand commercial purposes, as long as the tigecf the research is to
reveal new knowledge about the patented inventt@m.details see Thumm, "A statutory research exiemgor patents"”, in
Healthy IPRs. A Forward Look at Pharmaceutical liggtual Property edited by M. P. Pugatch and A. Jensen, Stockholm
Network, London, 2007, pp. 116-129.
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to promote such collaboration, pursuant to releymavisions of the CBBd and Art 66.2 of the TRIPS
agreementsy/

146. Finally, an overly broad scope of the granted esigki right may inhibit technology absorption
through follow-on innovatiors2/ Where certain biological research tools are deepetentable, any
technology produced by using this tool is likelyld® subject to an exclusive right and thus usags, fe
which may have a chilling effect on inventive attyivand technology adaptation. This is particularly
important in the area of genetic resources. Fomgi@, medical research into human diseases such as
asthma, Alzheimer's or cancer critically dependshenuse of human genetic resources for the puspose
of diagnosis and treatment. Genes in this respecitibn as tools for essential research. Howevbhera/
gene sequences are patentable, the entitlemerstetdhese sequences for the purpose disclosed in the
patent specification is taken out of the public dom As opposed to other technologies, genetic
engineering may not rely on various sources ofrm#gion, the only relevant source being the (pai@nt
gene. The patenting of human genes may therefolee raacess to essential medical information
dependent on the ability of researchers or hospttalpay certain licensing fees. This is partidula
problematic where patents have been granted fanimns that do not meet a national patent law's
patentability criteriagd/

147. Having outlined some possible negative effectsatépts on technology dissemination, it is equally
important to stress that on the other hand, intell property rights may have a positive impact on
technology absorption. In fact, according to som®iecal evidence the strengthening of intellectual
property laws and enforcement is likely to shiftrf§' activity away from exports and foreign direct
investment toward licensing4 Depending on the licensing terms (for more dstait this issue, see
below), the licensee is afforded an important opputy to use the protected technology and thereby
absorb it, much more than where a foreign diresiesior keeps tight control over the relevant
technology. One important precondition, howevethégt the licensee has acquired a certain levelof
technological expertise, without which he would wable to understand the technology disclosed to
him.

148. Two important conditions can be identified in order promote a mutually beneficial balance
between intellectual property protection on the baed and technology diffusion on the other hand.
First, national intellectual property and in pautar patent laws are in many cases designed inyetvea
reflects a balance between incentives to inventpanssibilities for technological followers to usddat

60/ The CBD programme of work on technology transted scientific and technological cooperation foesse
the “provision of incentives to private-sector actorsveal as public research institutions in develomedintry Parties, with a
view to encourage the transfer of technologies @¢wetbping countries and countries with economietransition” (activity
3.2.6).

61 Article 66.2 obligates developed country Membiersprovide incentives to enterprises and institos in
their territories for the purpose of promoting amtouraging technology transfer to least-develamechtry Members in order
to enable them to create a sound and viable teapivall base.” The Council for TRIPS adopted, onFebruary 2003, a
decision concerning the implementation of this éetiwhich lays down an obligation for developed mtoy Members to submit
reports on actions taken or envisaged (including specific legislative, policy and regulatory franak) to provide such
incentives. Such reports are to be updated annuaily new detailed reports have to be submittedyatéd year. Under the
CBD, Parties have a reporting obligation in accoogawith Article 26 of the Convention, which inckglreporting on the
implementation of its provisions on technology sf@n and cooperation.

62/ In the United States, concerns have recently bapressed about the negative effects of overlpdpatents
and associated higher licensing costs on follovinmwvation. Se&JSFTC, 2003pp. 5 et seq. of the executive summary.
63 See, for instance, J. Paradise, L. Andrews, an#idlbrook, "Patents on Human Genes: An Analysis of

Scope and Claims", iBciencevol. 307, 11 March 2005, p. 1566/1567, arguirat thccording to their survey, 38% of patent
claims on human genetic resources were identifeegrablematic in terms of lacking written descapti enablement and/or
utility.

64/ See Maskus, "Encouraging International Technoldggnsfer’, UNCTAD-ICTSD Issue Paper No. 7,
Geneva, 2004, p. 25 (available at <http://www.ipise.org/unctadictsd/projectoutputs.htm#casestxgie
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technologies, thus preserving the public domairsaoure follow-on research (see below for details).
Second, with respect to those technologies thataddall into the public domain, national laws irany
cases include provisions for the control of antipetitive practices in licensing agreements (séeavwbe
for details) to ensure actual diffusion of protectechnology.

149. Empirical evidence suggests that in order to prentechnology absorption, it is important to
adjust the degree of national patent protectiotihéolevel of a country's technological developmést.
stated by Kim with regard to the policies succdfsfapplied by the Republic of Korea to promote the
absorption of foreign technologies:

“[...] strong intellectual property rights protectrowill hinder rather than facilitate technology
transfer and indigenous learning activities in tharly stage of industrialization when learning
takes place through reverse engineering and dufeaimitation of mature foreign products.
[...] only after countries have accumulated suffitiemdigenous capabilities with extensive
science and technology infrastructure to undertafesative imitation [...] intellectual property

rights protection becomes an important element @chhology transfer and industrial

activities.” 65/

150. The TRIPS Agreement makes available important Biéiies to adjust a national patent regime to
a country's technological development. Where a tgurhooses to maintain as much information as
possible in the public domain to enable follow-of0Rand innovation, it may choose to narrowly define
the scope of patentable subject matter. Membergyemeted the freedom to refuse the patenting of
genetic materials to the extent that these areideres] pre-existing in nature, as opposed to aention
which requires a degree of technical intervené®in addition, TRIPS does not define the three basic
patentability criteria of novelty, inventive stepdaindustrial applicability. Members have the ditmn

to design these criteria narrowly to keep as muahwitedge as possible in the public domain as a base
for follow-on research and innovation.

151. In particular, Members may
* apply a standard of universal novelty;

» apply high standards of "inventive step", for im&t@ by requiring some technical progress as the
result of the inventios7

« limit the protection through product patents to sospecific functions (uses) of both gene
sequence and proteins that are disclosed in tleaipapplicatiorgs

5 See Kim, ibid, p. 5-6.

66/ This differentiation between patentable inventéord non-patentable discovery is not expressly nradee
TRIPS Agreement, which does not provide a definitdd "invention”. National laws often require soteehnical intervention
for a product or process to be patentable (on fadpeobasic three patentability criteria of noveityentive step and industrial
applicability). For instance, the German PatentiAdts § 1 para. 2 excludes mere discoveries fpatentability. Under Article
27.3(b), TRIPS Agreement, Members are obligatgutdeide patent protection to micro-organisms. Aciiorganism” may be
defined as "a Member of one of the following clasdgacteria, fungi, algae, protozoa or viruses" QIWD-ICTSD Resource
Book, chapter 21, p. 392). Genes therefore do nastgute micro-organisms and do not fall undes thRIPS obligation
(UNCTAD-ICTSD Resource Book, chapter 21, p. 393hwdver, in many countries the patenting of genetaterial has
become common practice, to the extent that gereeslaimed in a non-naturally occurring form, imigolated or purified form
(ibid). This is the requirement to satisfy the ttihal patentability condition of "technical intemtion”.

67/ See Article 56 of the European Patent Conventldm invention shall be considered as involving an
inventive step if, having regard to the state @ #éint, it is not obvious to a person skilled in #ne [...]" Under German patent
law doctrine, technical progress is an indicationifiventive step.
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» construe the patent claims in a rather literal wastead of applying a broad doctrine of functional
equivalents9

» apply a strict standard of industrial applicabilitequiring the product/process for which patent
protection is sought to produce a technical eféedb be capable of technical use in a business, or
to be of substantial utility for a specific use @gposed to some general utility for a variety of
undefined uses)o This may prevent the patenting of gene-based relséaols such as expression
sequence tags (ESTs) and single nucleotide polymsms (SNPs)z1/

152. Where an invention does meet the above, rathext gaitentability standards, it will be subject to
an exclusive right. The patented technology mayntioaly be used (and thereby absorbed and
disseminated) by other parties where the patemgesea to issue a license. Whether or not the qiugy

will actually benefit from the protected technoldgygely depends on the concrete terms of the diogn
agreement. In general, the licensing of proprietacyinology should create win-win situations, poawy

the licensor with an important source of revenudh@none hand, while on the other hand enabling the
licensee to use and thereby absorb and dissenmaatéechnologies2/ for the purpose of the objectives
of the CBD.

153. On the other hand, the intellectual property rigblder might be tempted to collect the licensing
fees without providing the licensee with the appiate means to fully benefit from the technology.

Whenever his intellectual property comes close taoaopoly right over a new technology, he/she might
use the associated bargaining power to make ttartleg accept unfavourable licensing terms. In the
CBD context, such behaviour by the right holder migmpede adequate adaptation of imported
technology with a view to fully support the objeets of the CBD.

68/ See Article 8c (1) of the Swiss draft revisedepatlaw, which reads: "If the invention concernsan-
synthetically developed sequence or partial-sequeica gene, the effect of the patent is restri¢dtedhe function of the
sequence as concretely described in this patemdetJFrench and German patent law, the scope ofihugene patents is
limited to the specific function disclosed by thatgnt applicant in the patent application. Seechati.. 613-2-1 (France) and §
la (4) of the Patents Act (Germany); both provisiane supposed to implement the EU Biopatent Due¢®8/44/EC), in
particular Article 5 (3) on the limitation of theape of patents on gene sequences. For more informaee |. Schneider, "Civil
Society Challenges Biopatents in the EU", Newslaifehe Property Regulation in European SciendbicE and Law Project,
No. 1, Summer 2005 (available latp://www.propeur.bham.ac.uk/1stnewsletter)pdfhis represents an important deviation to
the approach traditionally taken under most natipagent laws, according to which a product patevers not only the product
itself, but equally alprocessesor the making of the product and all possibses/functionsf the product, even if these were not
known to the patentee at the time of filing theepatapplication nor expressly referred to in theligption. The above laws
waive the traditional protection of alluses of the protected product. On the Swiss draft lawee
http://www.ige.ch/E/jurinfo/documents/j10018e.pdf

69 The patent claims determine the extent of thduskee right. Under some jurisdictions, the claiar®
construed literally; i.e. all acts by third partiésit do not literally reproduce the technical oluas expressed in the claims will
fall outside the patent's scope of protection. B dther hand, other jurisdictions apply the daetrof functional equivalents,
considering acts that are equivalent to the teehsialution described in the patent applicatiofisdiing within the scope of the
exclusive right. See UNCTAD-ICTSD Resource Bookaptler 17, p. 353. The broader the definition ofufeglent”, the larger
is the scope of the patent. Many jurisdictions riefas "equivalent” those technical solutions thad person skilled in the art
seem obvious from reading the patent application.

79 The notion of technical effect/technical usehe tontext of the industrial applicability critemigs based on
German patent law doctrine, but not defined unter TRIPS Agreement (UNCTAD-ICTSD Resource Book,pteal?7, p.
361).

v Ibid.

72/ See, e.g., introductory paragraph 5 of the Casion Regulation (EC) No 772/2004 of 27 April 2084
the application of Article 81(3) of the Treaty [a&lslishing the European Community] to categoriesegchnology transfer
agreements [hereinafter EC Regulation on TOT]: lfedogy transfer agreements concern the licensfrigahnology. Such
agreements will usually improve economic efficieraayd be pro-competitive as they can reduce dupitatf research and
development, strengthen the incentive for theahittsearch and development, spur incremental atimy, facilitate diffusion

and generate product market competition."
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154. As explained in chapter 4 above, this potentid issrecognized by the TRIPS Agreement in both
Articles 8.2 and 40.1, which authorize WTO Membersake appropriate measures, consistent with the
Agreement, to prevent or control restrictive preesi in licensing agreememts. The TRIPS Agreement
leaves Members wide discretion as to the implentiemaf these rightsz4/ In Article 40.2 it refers, in a
non-exhaustive manner, to the following restricfvactices:

» exclusive grantback conditions: such clauses reiatebligations on the licensee to grant an
exclusive license to the licensor or a third patggignated by the licensor in respect of its own
improvements or new applications of the licensezhitelogy;75/ Such qualification is likely to
prevent or hinder effective dissemination of thepiaved technology to local researchers and
users, as the licensor will maintain exclusive oardver the distribution.

* no-challenges clauses: such clauses relate toabiligs on the licensee not to challenge the
validity of IPRs held by the licensorg/ To the extent that exclusive rights increase dbst of
users to access, use, and adapt technology to docalitions, the obligation on the licensee to
tolerate IPRs that should not have been grantederfirst place may be considered as imposing
illegitimate costs upon society at large.

» coercive package licensing: such clauses were etixfimthe UNCTAD Draft Code of Conduct on
the Transfer of Technology as restrictions “impgsatceptance of additional technology, future
inventions and improvements, goods or serviceswantted by the acquiring party or restricting
sources of technology, goods or services, as aittmmdor obtaining the technology required
[...].” 77/ Such practices also impose additional (finandsai)dens on the licensee, thus obliging
him to pass on this burden to third parties (¢lgqugh higher sub-licensing fees), which may have
a chilling effect on actual technology disseminatio

155. Other restrictive practices potentially affectirg tinternational transfer of technology were listed
in the UNCTAD Draft Code of Conducts/ The proposed list included the three above maatio
practices that were reproduced under TRIPS as pdres list of 14 practices parties to licensing
agreements should avoid. This list included othactices directly relevant to technology adaptatiod
dissemination, such as:

73 Article 8.2, TRIPS Agreement reads: "Appropriaeasures, provided that they are consistent wigh th
provisions of this Agreement, may be needed toqrethe abuse of intellectual property rights lmhtiholders or the resort to
practices which unreasonably restrain trade or @eéle affect the international transfer of techgyld Article 40, TRIPS
Agreement reads in relevant part:

“1. "Members agree that some licensing practicesonditions pertaining to intellectual property hitg which
restrain competition may have adverse effects atbetand may impede the transfer and disseminafitecbnology.
2. Nothing in this Agreement shall prevent Membienn specifying in their legislation licensing ptaes or

conditions that may in particular cases constitate abuse of intellectual property rights having adverse effect on
competition in the relevant market. As provideda) a Member may adopt, consistently with thergphhevisions of this
Agreement, appropriate measures to prevent or obrguch practices, which may include for examplelusive grantback
conditions, conditions preventing challenges tadil and coercive package licensing, in the liglitthe relevant laws and
regulations of that Member.”

74 For details, see UNCTAD-ICTSD Resource Book, ¢tba@29; P. Roffe, "Control of Anti-competitive
Practices in Contractual Licenses under the TRIBedément", in: Intellectual Property and InternagéibTrade: The TRIPs
Agreement, Kluwer Law International 1998, pp. 2@&62[hereinafter Roffe]; UNCTAD, "The TRIPS Agreeneand
Developing Countries", United Nations, New York daeneva, 1996, pp. 54-56.

75 See also Article 5.1(a) of the EC Regulation @irT

76/ See also Article 5.1(c) of the EC Regulation @iTT

77 See Roffe, p. 292. On the Code of Conduct, skebe

78/ Negotiations on the Code of Conduct were condlucteder the auspices of UNCTAD between 1976 and

1985, when they came to a halt, due to disagreenmanthe formulation of a number of internationahgiples on technology
transfer. For a detailed historical overview andlgsis, see Roffe, with references to other lite@a{(p. 266, fn. 20).
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* Restrictions on adaptations.

* Restrictions on research: research is essentidintb out how to adapt technologies to local
conditions.

» Export restrictions: such restrictions limit thenge of potential beneficiaries of new technologies
and thus inhibit effective disseminatiat®/

156. While the TRIPS Agreement authorizes Members toesidrestrictive licensing practices through
appropriate measures, it offers no guidance onattteal implementation of such right. The TRIPS
Agreement is a trade -related agreement, and iardat its intellectual property rights disciplinés
unfold their potentially beneficial effects in tesrmof innovation and technology transfer, it neexlfe
accompanied by a detailed set of national compaetitules, implemented by experienced competition
authorities on the national level. This is a majbellenge for developing countries. Whether or not
internationally binding competition rules provideyaassistance in this respect is controversialarny
case, there seems to be a need for intellectupkepnerelated technical assistance to improve apied
countries' capacities to control the abuse of molypghts and to use intellectual property licemngsfor
technology transfer purposes through the developroémappropriate competition rules, policies and
institutions.so/

79 The complete list included the following 14 piees: (i) grant-back provisions; (ii) challengesvalidity;
(iii) exclusive dealing; (iv) restrictions on reseh; (v) restrictions on use of personnel; frige fixing; (vii) restrictions on
adaptations; (viii) exclusive sales or represémtatgreements; (ix) tying arrangements; (x) expestrictions; (xi) patent
pooling or cross-licensing agreements and othemngements; (xii) restrictions on publicity; (Xiipayments and other
obligations after expiration of industrial properights; and (xiv) restrictions after expiration afrangements. See Roffe, p.
290/291.

8u/ Seelntegrating Intellectual Property Rights and Devaeent Policy Commission on Intellectual Property
Rights, London, 2002, p. 149 (availablén&tp://www.iprcommission.org/papers/pdfs/final_regp@IPRfullfinal.pdf.
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9. Conclusions
A. General conclusions

157. The present note provided a succinct review ofdifferent impacts, and the associated benefits
and costs, of intellectual property rights that raaige during the different phases of technologpgfer
under the Convention, that is, at the stage of nieldyy development, when identifying transfer
opportunities, during the actual transfer, and mfyithe phase of adapting the transferred technalmgy
local needs and conditions. Throughout the analytkie concepts of “benefits” and “costs” were
interpreted in a broad sense. They were not réstrito the direct financial costs and benefits trat
associated with commercial activities.

158. In general terms, one important conclusion of thesent study is that a specific judgment on the
costs or benefits of any specific intellectual pdap mechanism is likely to be difficult to estadl]
because of the variability in the manner of deifimf administration, exercise and use of differfenins

of intellectual property rights, and the great déity of practical technology transfer scenarios.sbme
extent, the actual costs or benefits experiencey aepend on policy and legal settings, institutiona
capacity and the availability of resources and digm the broader regulation of technology (inahggl

in the biotechnology domain, regulation of ethi@yironmental, and human plant and animal health
aspects of technology), and the regulation of lassirpractices. In addition, the nature of the imiahip
between technology provider and technology used {nevolution over time) may determine the effect
of specific intellectual property mechanisms.

159. Intellectual property laws and mechanisms do natstitute a single, stand-alone form of
knowledge management, necessarily to be adoptadjected in their entirety, or to be used to the
exclusion of other forms of knowledge managemamtpvation promotion and technology diffusion.
Consequently, the benefits or disadvantages ofléataal property in the context of access to and
transfer of technology will not necessarily depamdbinary questions of the presence or absence of
intellectual property altogether, but the net dffefcsuccessive decisions and determinations, disawe
the impact of broader regulatory questions suctessarch exceptions, as well as regulatory measures
consistent with Article 40 of TRIPS, which deal kvitcensing practices or conditions which may imped
the transfer and dissemination of technology, fistance, safeguards against anti-competitive et
and abusive licensing practices.

160. Accordingly, most practical technology transfer metisms involving intellectual property will
also touch on a combination of other non-IP elesyeratnging from capacity development and training,
to laws governing investment and legal remediesnagabusive licensing practices. Hence, the actual
effect and operation of intellectual property i ttontext of access to and transfer of technolaigyinv
the terms of the CBD will likely depend on the caate choices made on a wide range of specific
choices elements: (i) decisions to take out diotego intellectual property protection in eachcdite
jurisdiction concerned; (ii) choices concerning enship and management of relevant intellectual
property portfolios; and (iii) approaches to licemgsand enforcement of intellectual property rights
including degrees of exclusivity and non-exclugiguch as for instance license arrangements that g
non-exclusive access to interested parties), famearterms for public-interest or non-commercia, s

for use in developing countries (e.g. licensingcicgés such as equitable access licenses for lalv an
medium income countries) — approaches that maygleeant to implement concessional or preferential
terms as foreseen in Article 16 (2) of the Conwantiln this context, it would appear worthwhile to
further explore existing obstacles, such as a tddkgal expertise, foreign investor pressure,aok lof
infrastructure, which are preventing developing rdog actors in fully exploiting the exemptions and
safeguards within intellectual property regimes.
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161. Inappropriate patenting outcomes, where they ocsuch as patenting of already disclosed
traditional knowledge related to biodiversity, @tgnts that are invalid for other reasons, sudacsof
novelty or inventive step, may constrain legitimateess to and use of technology. It is difficlith in
terms of time and money, for a concerned thirdypéot obtain the revocation of patents that were
erroneously granted. Specific legal requirementshss for instance those governing the recogndfon
prior art, will have an impact; moreover, irrespeetof the particular legal design of the natiopatent
and intellectual property system, the provisioradéquate institutional capacity — in terms of stafél
financial endowments for national authorities gowveg the intellectual property system and in patic
the grant of patents — seems to be an importanérgemrecondition to minimize the number of
erroneously granted patents.

162. Moreover, patents that are drawn too broadly mayaach on the public domain and therefore
may inhibit the use of public domain technologyeewhere a patent is considered to be invalid due t
unreasonable breadth (since the costs of credidlyedfectively challenging a doubtful or borderline
patent may be beyond the reach of public sectaleseloping country institutions). The benefits loé t
system are enhanced by precise patent claimsdbas fwholly on genuine inventions and genuine new
contributions to the technological base, while sasty arise from the deterrent effect of patenas th
cover public domain material, or obvious applicasi@f known technology. The calculations of costs
and benefits may differ considerably dependingl@technological focus and economic status of one
country or a sector within one country.

B.  Specific conclusions pertaining to individual pheieé technology transfer
Technology development

163. Ontechnology developmerihe study noted that the core policy rational¢hefpatent system is to
facilitate and to provide incentives for technologievelopment, including both research and
development, for technologies that require a degveeprivate sector investment. The judicious
deployment of intellectual property mechanisms si@tpgarnering and effectively focusing the necgssa
resources, as part of a broader incentive struciioehe extent that commercialization and comnagrci
processes are relied upon for the disseminatiorpaactical availability of the technologies in qties,

the clarity and predictability that is brought bywall functioning patent system may be considered a
benefit, while any difficulties created by obscyatr uncertainty in the system, such as with regaurthe
assessment of novelty and non-obviousness in thiextoof prior art searches concerning traditiosda
inventions, may be considered a cost.

164. Several aspects of patent information may be censtirelevant to the development of technology
relevant to implementation of the CBD, including naly the access to information on technologied th
are relevant to the conservation and sustainabde afisbiological diversity or make use of genetic
resources and do not cause significant damageeteiironment, but also information on the legal
status of patented technology required to make ssessment of freedom to operate and potential
obstacles to research and development, the infa@main broader trends in the development of such
technologies, including information on the stremgiing of national capacities and particular new
research directions; and the identification ofgptial research partners or technology providersuih
their patenting activity. Monitoring patent infoation has also provided access to information about
claimed inventions that make use of genetic ressusnd associated traditional knowledge that are in
tension with the objectives or legal provisionstlué CBD. However, the effective access to and fise o
such information requires a range of resourcedefnmation technology, access to data, and capatcity
informatics and necessary analytical skills, agddtelow.

165. Developing research partnerships or other cooperaictivities incurs costs, ranging from travel
and logistical costs to engaging the specializeghlleexpertise that may be required to ensure the
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arrangements serve the interests of all partiesneSof these may be specifically attributable to
intellectual property mechanisms, for instance,uimdertaking background searches and other due
diligence processes relating to intellectual progpeand negotiating intellectual property issueshsas
warranties on the validity and non-infringement iotellectual property, as well as obligations
concerning the management of project-related ext&lial property and access to background intebdctu
property and the associated licensing costs.

166. In addition, complex factual situations and patetdims over key technologies may create
transaction costs in determining and negotiatiegdom to operate or legal barriers have been aged
potential obstacle to innovation; for instance Justering of patents on technologies that are rszocgs
inputs to the desired technology development po€esitent thickets’). Patent pooling or a web ohn
exclusive cross-licensing is one response propasetthis scenario. Debate and empirical analysis
continues on the scope and extent of these problant the practical impact of such patterns of
ownership. Costs and benefits may depend in paticensing practices and the precision of claims
granted concerning the relevant inventions. It ddag worthwhile to further explore how companies in
developing countries, with their special constsifur instance in terms of legal expertise and ciya
poor access to capital markets etc, deal with thesglems.

167. Viewed from another angle, intellectual propertychemisms may also be used to lower transaction
costs, for example in clarifying workable structifer ownership, access to and development of aetev
technologies. Intellectual property mechanisms im@yused, for instance, in cooperative partnerships
including material transfer agreements and biofpeo8ng arrangements for clarifying rights and
responsibilities, and determining the scope andadaties of agreed entitlements and obligations.

168. Inter alia, this observation may play a role in #ppropriate and beneficial utilization of genetic
resources, and in structuring mutually agreed teraml access and benefit-sharing arrangements
accordingly, including the transfer of technologydaccess to benefits from technologies derivenh fro
genetic resources. Commentators have questionexptirepriateness and suitability of a wholly bitate
approach to settling these issues, and stresseiee for overarching principles and legal obligagidimat
would provide a surer safeguard for the equity kgitimacy of specific arrangements. Even so, the
arrangements made for defining each party’s righttgrests and obligations regarding derivative
intellectual property, and for managing relevantepéing activity, can be one important aspect of
ensuring that these agreements operate to germeeatetechnologies and new benefits, shares those
benefits equitably, and respects the interestscanderns of the resource providers.

169. Alternative, open-source based modes of innovadi@nevolving in the marketplace and are also
proposed to be applied in the field of biotechnglobhe role of intellectual property rights withiinese
new innovation frameworks requires more in-deptélysis.

Identification of transfer opportunities

170. One of the principal aspects of the patent systertheé transparency it confers to technology
development processes and hence todéetification of transfer opportunitiesith regard to proprietary
technologies. This significant potential impactIwdtcur at both the macro level (in determining the
overall state of the art in a given area of tecbgpland in monitoring trends), and at the micrelethat

is, in determining who in particular is working anspecific technology, and who may be approached
either to seek a license and further backgrounthi®@ogy and know-how, or to propose a more complex
technology partnership (potentially involving créggnsing or pooling complementary technologies, o
arranging for licensing back of improvements orgadtons).

171. The practical benefits of this transparency depégyever, on the actual accessibility, cost and
quality of the patent information, as well as caiyato make use of the information. Recent initias
and technological developments have greatly enlthiigeavailability of patent information, includiagy
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the early stages of international filing, whichlues not only information about the technologglits
but also details of inventor and applicant/patentdech may be used in contacting potential tecogyl
partners. However, this accessibility does not semely translate into information about the state
play in other countries, including the indigenomisavation that is taking place, the existence seabe

of patents or patent applications, and the legalstof specific patents or applications (i.e. \wkethey
are pending, in force, lapsed or expired, and wdrethey have been legally challenged, as well as
transfers of ownership or licenses). Access toeniirup to date information about some countries is
more difficult or more costly in practice to secuoe may require specialized skills or human resesir

to search. Skills, in some cases highly speciallegdl-technical skills, may be required to esttbla

full patent landscape or to draw legal conclusifrosn patent information particularly concerning the
legal scope of freedom to use patented technologied the effective scope and likely validity of
specific patent claims.

172. Hence, unless combined with strong collaboratigeaech and development efforts with developed
countries, including the patentee’s involvement dertain forms of technology, mere access to patent
information does not guarantee access to the rexge®®ls of interpretation (whether legal or stifgr)

and the means to turn the information into a fuoretig product or process. More empirical studies ar
needed on the extent of actual use of patent d&amation in research and development in different
sectors both in developed and developing countries.

Actual transfer of technology

173. On the role othe actual transfer of technology relevance to the Convention, the study reviewed
a number of forms of arrangements that are relef@nthe Convention, in particular, licensing and
partnership agreements, material transfer agreasmantl bioprospecting agreements. It also examined
the potential role of joint patents, pointing tmamber of practical problems and limitations, adl ae

the potential role of patent pools, which couldabeantageous if a number of conditions are met.

174. Intellectual property rights play an important rabethe actual transfer of technology, as they are
often used as a “currency” in access to and trarafféechnology. Firms and centres may use their
intellectual property on technologies to seek padror develop strategic alliances. Such alliarsces
partnerships may involve teams with complementachnologies, skills and managerial techniques.
Moreover, intellectual property rights may alsoused to secure funding for further developmenioda s

to interested parties for a fee to fund other tetiyy development goals. While such arrangements
ultimately encourage technology transfer to otteaties, it would not be accurate to presupposeathat
technology owners are willing to transfer all, sooneany of their technologies to some or any irdere
party, as this will depend on the firm's busindsstagy.

175. Different cost types are associated with the actiaaisfer of proprietary technology, including
transfer costs and the actual cost of the techyolblge cost of acquiring the technology may alsky va
by the stage of development. In the exporting aguminmediate tax liability occasioned by the trizms

of technology may involve transfer pricing rulessaflowance of expenditures incurred in creating th
technology and failure to allow tax sparing credits the importing country, excessive import duties
taxation of dividends, royalties and technical fesmsd excessive taxation of expatriate employegs ma
also increase the cost of transfer. Differentiatetlie added taxation and regulatory procedures for
imported and local products may also discouragenteogy transfer.

176. In addition to the cost of producing a particulectnology, there are other factors that influence
the market price of a technology such as: the perdepotential gains to be made by the buyer, the s

of the target market and, political and economiatrens of the supplier and buyer etc. In addition,
technology owners may agree to transfer the teolgyolinder special conditions. Such conditions may
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include transfer as a 'turnkey project’, use of ttensferor's recommended intermediate products,
inclusion of 'grant-back’ provisions and the usseices and spare parts from the supplier.

177. Other than limiting the choices of the buyer - sbmes for good reasons such as maintaining a
firm’s reputation- such measures ultimately inceetige cost of the transfer. For example, the teoigyo
may be packaged in a way that the owners may halegiee of control over source of inputs, quantity,
protection of the firm image and access to futunprovements made using the technology, among
others. Such practices increase the cost of teogpadiransfer, discourage technology diffusion and
development of a sound domestic technological base.

178. Patent thickets or de facto monopolies, alreadytimeed above, could also be used to block or
raise the costs for others, in particular potent@mpetitors, in a field of interest or stifle techogy
development and transfer. While the TRIPS Agreenam@s provide some relief in cases where the
intellectual property owner is not willing to prol the technology on reasonable commercial terms an
conditions, many users that may fail to obtain tetbgy on such terms are unlikely to exploit progec
technology using the flexibility provided by the THS Agreements for fear of legal costs associaiéd w
the need to prove that the terms and period of tretgm were unreasonable. It would be useful to
undertake further examinations of the overall teemd this area and their incentive implications for
transfer of technology under the CBD.

Technology adaptation

179. The study also notes that intellectual propertyhtsgmay have a positive impact tgchnology
absorption and adaptationAccording to empirical evidence, the strengthgrof intellectual property
laws and enforcement is likely to shift firms' atyf away from exports and foreign direct investmen
toward licensing. Depending on the licensing terting,licensee is afforded an important opportutoty
use the protected technology and thereby absomwith more than where a foreign direct investopkee
tight control over the relevant technology. One am@nt precondition, however, is that the licensas
acquired a certain level of own technological exiper without which he would be unable to underdtan
the technology disclosed to him.

180. However, intellectual property rights and particlygpatents will also affect the ways in which
third parties may use, disseminate and adapt geatéechnologies to their domestic needs. The sistpl
way of disseminating technology, i.e. through meopying, is no longer possible, as the use of the
protected material and the production of the prtetdproduct are reserved to the patent holder. il@gpy
may be authorized under a licensing agreementywhiuin general require the payment of licensingse
which may be too high for some technology usergadrticular in developing countries. Furthermore,
with the introduction through the TRIPS Agreemefitaogeneral obligation to provide for product
patents, the legality of reverse engineering ofdpots for commercial purposes depends on the
authorization by the patent holder, which will udpaharge fees for the use of their technologydAn
finally, an overly broad scope of the granted esislel right may inhibit technology absorption thrbug
follow-on innovation, in particular where certaimlogical research tools are deemed patentable.

181. Two important elements can be identified for thenpotion of a mutually beneficial balance
between intellectual property protection on the baed and technology diffusion on the other hand.
First, empirical evidence suggests that in ordgartonote technology absorption, it is importana¢pust
the degree of national patent protection to theelleof a country's technological development.
Accordingly, national intellectual property andparticular patent laws are in many cases desigmed i
way that reflects a balance between incentivesiterit and possibilities for technological followeos
use/adapt technologies, thus preserving the pdblwain to secure follow-on research. Such appr@ach
endorsed by the TRIPS Agreement, which makes dlailenportant flexibilities in that respect.
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182. Second, as regards those technologies that dahattb the public domain, the TRIPS Agreement
allows WTO Members to take appropriate measurassistent with the Agreement, to prevent or control
restrictive practices in licensing agreements tauld impede technology adaptation, such as exausi

grantback conditions, no-challenges clauses, orcoee package licensing. However, the TRIPS
Agreement offers no guidance on the actual impleatem of such rights. In order for its intelleckua

property rights disciplines to unfold their potetfly beneficial effects in terms of innovation and
technology transfer, they needs to be accompanye@ bletailed set of national competition rules,
implemented by experienced competition authoritieshe national level. This is a major challenge fo
developing countries.

C. Potential options to increase synergy and overedarriers to technology transfer and
cooperation

183. As explained above, the variability in the mannkede&finition, administration, exercise and use of
different forms of intellectual property rights, cathe great diversity of practical technology tfens
scenarios, makes the general establishment of @aisbenefits of intellectual property rights for
technology transfer exceedingly difficult. For thery same reasons, it is also challenging to ifienti
specific options that would generally increase sgnpdetween the entire variety of intellectual pradp
systems and mechanisms, including the variety lefvamt transfer provisions and agreements, and the
provisions of the Convention on technology transfer

184. Notwithstanding this caveat, the following elemeotsild be taken into consideration as practical
measures to increase synergy and overcome batoidexhnology transfer and cooperation related to
intellectual property systems and mechanisms.

185. The study frequently pointed to the important rel@ well-designed broader regulatory framework
addressing questions such as research exceptionsllaas licensing practices or conditions that may
impede the transfer and dissemination of technglégyinstance, safeguards against anti-competitive
practices and abusive licensing practices, comgistgh the TRIPs Agreement. It seemed that such a
framework would have a considerable impact of thegorof costs and benefits associated with the
intellectual property system for technology transfe light of the constraints faced by many depéaig
countries in designing and implementing such aesysttechnical support and capacity building for
enhancing the regulatory framework governing the afsintellectual property mechanisms would seem
to be very useful. Such technical support and agphailding could be informed by an examination of
the existing obstacles which prevent developingntguactors in fully exploiting the exemptions and
safeguards within intellectual property regimes.

186. In addition, and irrespective of the particulardedesign of the national patent and intellectual
property system, the provision of adequate instihal capacity — in terms of staff and financial
endowments — for national authorities governing ititellectual property system and in particulbe
grant of patents seems to be an important genegabpdition to minimize the number of erroneously
granted patents.

187. Capacity building and training on legal-technidaills could also be provided to relevant actors in
developing countries with a view to maximize thefutness of the enhanced access patent information
provided in electronic patent databases. It wasddtbat highly specialized legal-technical skillaym
sometimes be required to establish a full patentidaape or to draw legal conclusions from patent
information particularly concerning the legal scapfefreedom to use patented technologies, and the
effective scope and likely validity of specific pat claims. Such capacity building could be infotnhg
empirical studies on the extent of actual use ¢émadata information in research and development i
different sectors, both in developed and developmgntries.
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188. Moreover, there seems to be a need for intelléghuaperty -related technical assistance to
improve developing countries' capacities to uselledtual property licensing for technology tramsfe
purposes through the development of appropriatepetition rules, policies and institutions.

189. The study has underlined the importance of the iBpelilateral arrangements, in particular
licensing agreements or other agreements of retevdanm the Convention, such as material transfer
agreements or bio-prospecting agreements, in defieach party’s rights, interests and obligations
regarding derivative intellectual property, and fisanaging relevant patenting activity. Without giyi
prejudice to the appropriateness and suitabilityaofvholly bilateral approach, based exclusively on
private contracts, to settling these issues, amuersely, to the need for overarching principled kegal
obligations that would provide a surer safeguardiie equity and legitimacy of specific arrangersent
identified by some commentators, the design of sarchngements seems to be an important factor for
ensuring that they operate to generate new techmsl@nd new benefits, shares those benefits biyita
and respects the interests and concerns of theirms@roviders. Against this background, capacity
building could be provided to relevant actors iweleping countries with a view to enhance theitlski
for the negotiation of technology transfer agreetsi@novisions/clauses, including in the context of
contractual agreements relating to access to geretources and associated traditional knowledde an
the fair and equitable sharing of benefits arigingof their utilization — bearing in mind that eseching
principles and legal obligations may also becompoirtant in light of potentially large differenceas i
bargaining strength between the Parties to theracmntincluding expert knowledge and expertise, and
associated bargaining skills.

190. As one concrete follow-up work to this study, itutsh be useful to compile and analyze existing
technology transfer agreements or technology temnmbvisions/clauses in other agreements, subbras
instance contractual agreements relating to actesgenetic resources and associated traditional
knowledge and the fair and equitable sharing okbnarising out of their utilization. This comgiion

and analysis could also include existing templatésr standard technology transfer
agreements/provisions/clauses, and could be usei@wvelop international guidance that could act as
reference for good/best practice on the applicabiotechnology transfer agreements/provisions/@aus
in such agreements.

191. The institutional, administrative, legal and poliframeworks of countries that provide and that
receive technologies could be reviewed with a viewensure that they support and encourage the
utilization of intellectual-property mechanisms tbe sharing of benefits, such as: the provisiobroad
access to research tools (through free or prefiateatcess or non-exclusive licenses; joint pateuritis
stakeholders in countries of origin of genetic tegses or joint research programmes with institigion
such countries; and the discouraging of reach-tjirqurovisions.

192. The establishment of research consortia among n&s@astitutions in developing countries could
be supported, including through for instance that@shment and work of patent pools.

193. Countries that provide technologies could implememasures and mechanisms that provide
incentives to the private sector to enhance tedgicdl cooperation and the transfer of pertinent
proprietary technology. In particular, existing dgilines for eligibility to research-oriented taxeaks or
deferrals could be adapted to generate incentimegrivate sector actors that engage in researdinma
use of genetic resources, to implement adequatbanexns for implementing Article 16 as well as for
the promotion and advancement of priority accessth® results and benefits arising from the
biotechnologies that result from such researchcoordance with Article 19 (2) of the Convention.

194. In a similar vein, the principles and guidelinesatttgovern the funding of public research
institutions could also be reviewed and developedhér so that they fully reflect the pertinent
provisions and guidance of the Convention on teldgyotransfer. In particular, the guidelines could
foresee the implementation of adequate mechanismgriplementing Article 16 as well as for the
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promotion and advancement of priority access tadalts and benefits arising from the biotechnieleg
that result from such research, in accordance Aviticle 19 (2) of the Convention.

195. The development and implementation @ii generisintellectual property systems could be

encouraged, with a view that these systems sersafaguards to indigenous and local communitiess tha
their knowledge — including traditional technolagie will not be misappropriated when disclosed to
research institutions or companies. Technologyngaships, such as transfer of technology and a¢oess

benefits from biotechnology, may need to take &gtount of existing laws and emerging internationa
standards governing the protection of traditiomadwledge.



