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EXECUTI VE SUMVARY
1. Wth its wide array of techniques and applications, agricultura
bi ot echnol ogy offers the potential for increasing and inproving food
production capacity and pronoting sustainability. However, devel opi ng

countries are deriving only limted benefits fromit owing to declining public
sector investnments in agricultural research and developnent and to the
domi nant role that nultinationals and the private sector currently play in
bi ot echnol ogy. The gl obal seed trade is dom nated by |arge private industry
gi ants whose vast econom ¢ power and comrercial control over plant gernplasm
is beginning to overshadow the role of the public sector in plant breeding and
other agricultural research in mny countries. Strong and restricted
protecti on mechani sms of biological resources have made bi otechnol ogy |ess
accessible, and this has led to serious inequities between devel oped and
devel opi ng countries. In an attenpt to shed nore light on this and ot her
i ssues, the Commi ssion on Science and Technol ogy for Devel opnent (CSTD)
decided to identify areas where further work needs to be done in
bi ot echnol ogy acqui sition, adaptation and diffusion. In response to this
request, a Panel neeting on biotechnol ogy was convened by UNCTAD from 21-22
January 1999.

2. The di scussion was organi zed around three thematic areas: (i) issues
related to plant and aninmal species and their traits, as well as to sonme
bi ot echnol ogy techniques and their applications at the local level; (ii)
endogenous capacity-building for the devel opnent and transfer of
bi ot echnol ogy, including nechanisns for integrating biotechnology into the
mai nstream of agricultural research; and (iii) other critical issues related
to biotechnol ogy which nay have an inpact on food production, particularly
those that need to be addressed at the international |evel.

3. Al t hough modern agricul tural biotechnology is often associated with the
| arge-scal e crop production in industrialized countries, its techniques could
in fact be used to enhance the traditional snall-scale m xed-crop farm setting
as well. The Panel discussed the potential role of genomcs in crop
i mprovenent and enphasized the need to inprove food crops for donestic
consunption and for exports in anticipation of global population increase in
the next mllennium The experts noted that biotechnol ogy could potentially
be a means of “wealth creation” and a basis for international conmrercia
conpetitiveness. They also highlighted the role of biotechnol ogy in extending
post-harvest life and in inproving nutritional contents as traits which could
be an inmedi ate boon to devel oping countries’ food sufficiency progranmres.
The Panel cautioned that the introduction of biotechnology into the
agricultural sector should be nonitored closely in order to prevent adverse

effects on biodiversity. It also pointed out that each country needs to
pursue its own devel opment priorities in biotechnol ogy, including genotyping
and preserving the country’s biodiversity. In this context, the Pane

expressed the need for global networking in biotechnol ogy, involving both
private and public sectors, as a nmeans for sharing and dissem nating
i nformati on, know edge and experience, as well as for identifying potentia

sources of financial support and training opportunities. G obal networking
shoul d be catal ysed and supported by the international comrunity, including
mul til ateral and bil ateral donor agencies and technical assi st ance
institutions. The Panel called on CSTD to initiate, in coordination with the
Consul tative Goup on International Agricultural Research (CA AR), the Wrld
Bank/ Food and Agriculture Organization (FAO-based d obal Forum on
Agricultural Research, and other partnership-pronoting organizations, a
di al ogue between all stakeholders involved in biotechnology, including
i nternational organizations, NGOs and the private sector. It also discussed
ot her issues of global concern, such as the possibilities for benefiting from
bi odi versity and preserving it and the inpact of an introduction of
“term nator gene” technol ogies into agricultural seeds.
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4, I n di scussing constraints in advanci ng bi otechnol ogy i n many devel opi ng
countries, experts pointed to the follow ng inpedinents:

i lack of, or vague, policies in science and technol ogy (S&T)
particularly in biotechnol ogy;

ii. | ack of adequately trained manpower in biotechnol ogy;

iii. poor access to up-to-date information on new concepts and
t echni ques;

iv. i nadequate funding for research and devel opnent ( R&D) ;
V. strong and restricted protection mechanisnms of biologica
resour ces.
5. In many devel opi ng countries, interest in biotechnology is still largely
confined to the public sector, mainly in universities and government research
i nstitutions. Partici pants stressed the need to involve and engage the

private sector. There was agreenent that if comrercialization were to be an
i nperative in the devel opment of biotechnology in developing countries, a
nunber of approaches to conmercialization woul d have to be considered. These
i nclude educating the industry and investors on the potential benefits of
bi ot echnol ogy; encouraging industry and private sector participation

devel opi ng |i nkages between industry, investors and the scientific comunity;
and providing incentives to R& personnel in commrercialization ventures.

6. In discussing the policies that need to be developed to advance
bi ot echnol ogy i n devel opi ng countries, the Panel reconmended that Governments
in those countries should undertake the follow ng strategies:

i strengthen research capability and build endogenous capacity in
bi ot echnol ogy;

i enbark on programmes to train skilled manpower at the tertiary as
well as at the technical support |evels;

iii. identify and encourage the devel opnent of “centres of conpetence”
i n biotechnol ogy in each country;

iv. devel op and mamintain strategic alliances and networking wth
“centres of excellence” in devel oped countries;

V. encourage |inkage and interaction between the public and the
private sectors;

Vi . identify, develop, and di ssem nate bal anced information on
bi ot echnol ogy, intellectual property rights (IPR) and biosafety;

vii. develop case study approaches to address technol ogy/| PR/ bi osafety

issues in a practical, understandable and concrete way.

7. In support of national and regional initiatives to pronote appropriate
use of biotechnol ogy in devel oping countries, the Panel re-enphasized the need
for cooperation between UNCTAD, FAQO, the United Nations regional econonic and
soci al commi ssions, the Wrld Bank, non-governmnental organizations (NGOs), and
ot her international institutions such as the CG AR and the d obal Forum on
Agricul tural Research.
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1. I nt roducti on
8. Pursuant to Econom ¢ and Social Council resolution 1997/62, the CSTD was

requested to convene a panel neeting on biotechnology and its inpact on
devel opment, with particular attention to food production, for the purpose of
identifying critical issues relevant to devel opnent that are not sufficiently
covered by existing foruns and recomrendi ng how further work on those issues
m ght be undertaken. The Panel Meeting was held on 21-22 January 1999, in

CGeneva. It conprised Comm ssion nenbers, other biotechnol ogy experts and
menbers of United Nations agencies. The UNCTAD secretariat prepared an issues
not e entitled “Bi ot echnol ogy for food producti on: i ssues for

consi deration”(E/ CN. 16/ 1999/ M sc. 2), whi ch provi ded background i nformati on and
identified critical issues relevant to devel opnent.

9. The issues paper recalls that global food demand is expected to double
over the next 50 years and argues that conventional food production technol ogy
alone will not be able to meet this demand and that biotechnol ogy could be an
i nportant vehicle for developing countries to nmeet the objectives of food
sufficiency while at the sane tinme safeguarding the environnent. Moder n
bi ot echnol ogy -- ranging fromplant tissue and cell cultures to the transfer
of genetic material between plant or animals -- has expanded the tools
avail able for crop and animal inprovenent. It offers possibilities for short-
circuiting traditional trait selection processes and overcom ng conventiona
barriers of genetic inconpatibility. It can also contribute to increasing
food sufficiency through inproving the genetic potential of varieties and
animal species, by mnimzing cultivation stresses and enhancing certain
characteristics such as nutritional content and post-harvest shelf-life
Moreover, since it is scale-neutral, it could be used in small-scale farmng,
whi ch constitutes the backbone of npst devel oping countries’ agriculture
i ndustry. However, the experts warned that biotechnol ogy cannot be expected
to be a panacea for all problenms related to food production

2. Species and traits: techni ques and applications relevant to devel opi ng
countries

10. The Panel noted that research to date has focused predonmi nantly on

tenperate zone crops and on farming conditions prevailing in industrial

countries. Biotechnol ogy-rel ated know edge regarding certain crops, which are
staples in the traditional diet of npst people in developing countries, is

still limted. In view of the prevalence of small-scale farmng in nost
devel oping countries’ agricultural sector, biotechnology could be used to
i mprove mxed-farmng and to best preserve the natural ecosystens. Speci a

consi deration should be given to “orphan” crops and to underutilized species,
since a broad-based botanical resource could provide nore possibilities for
creating new i nproved strains and novel food sources.

11. Sone experts noted that the “first generation” of genetic engineering
applications in agriculture was aimed at inproving traits involving single
genes. To a large extent, this process has been driven by the comrercia
interests of firms. It has resulted in the devel opnent of pesticide or
herbicide varieties that did not necessarily fit the needs of devel oping
countries. Sonme of the traits that could nmake a difference in devel oping
countries’ agriculture, such as protection against certain pests and
i ncreasing stress-tol erance, often involve nore conmpl ex gene transfers. The
devel opnent of these technologies were within reach of sone devel oping
countries. The nore technol ogically advanced devel opi ng countries could serve
as regional centres of excellence for the devel opment and use of biotechnol ogy
that meet the needs of devel opi ng countries.

12. It was also pointed out that there were biotechnology research
| aboratories in Europe working on tropical crops. The experts enphasi zed the
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need, frequently expressed by others, for networking with such biotechnol ogy
initiatives. To illustrate the nmerits of link-ups wth nmor e advanced
scientific centres, the case of the successful biotechnol ogy production of
interferon, which resulted from |inkage between |aboratories in Cuba and
Fi nl and, was given. Anot her exanple cited was the Institute for Genomc
Diversity at Cornell University, United States, which has been established to
develop and apply genonm c technologies and conputational tools for the
conservation, evaluation and utilization of plant genetic resources worl dw de.
It will provide a site where scientists fromboth public and private sectors
can neet to address gernplasm issues and related policies, as well as to
recei ve exchange experiences. |Its menbership currently includes several CG AR
centres, the national research institutes of Brazil, China and India and the
United States Departnent of Agriculture/Agricultural Research Service
( USDA/ ARS) .

13. The “Green Revolution”, it was recalled, had caused the di sappearance
of original parent crop strains. It is thus inportant to preserve native
species in tandem with the devel opment of a biotechnol ogy programme. An
inventory of genetic resources night be undertaken as a first step, followed
by a carefully planned and thoroughly executed strategy on the optinum
exploitation and use of |ocal genetic resources. In the discussion an expert
noted that tropical and subtropical biodiversity and ecosystens remai ned
| argely understudi ed and unmapped. Therefore, the introduction of genetically
nodi fi ed organi sms m ght have consequences different fromthose observed under

| aboratory conditions or field-tested in tenperate regions. Cases of
clandestine testing were cited, and the Panel urged that devel opi ng countries
be advised to take precautionary measures, including the use of |ega

instruments, to discourage such an eventuality. Were testing is called for
i n national biotechnol ogy programes, security neasures should be taken and
devel opnents nonitored cl osely.

14. A nunber of areas where biotechnology could make a contribution were
di scussed. It could be used to inprove tree varieties in order to strengthen
their roles as sources of food, |unber and other raw materials. It could also

be nodified to facilitate and accelerate reforestation, which anong ot her
things would result in inproved climte conditions favourable to farmng

Li vestock and dairy products are inportant food sources, but animal husbandry
i n devel oping countries has been rather limted. Biotechnol ogy techniques
have been used in industrialized countries to shorten the period of maturity,
optimze mlk yield and i muni ze ani mal s agai nst conmon di seases, as well as
to expand and inprove the materials used in the industrial processing of
animal feed. The Panel pointed out the untapped potential of mcronutrients
for resolving food shortage and mal nutrition.

15. Anot her area of inmportance is the change towards agricultural practices
that do not damage the environment. For exanple, tropical soils are extremely
susceptible to erosion. Over the past 50 years, sone 25 per cent of the
topsoil on earth has been lost around the world, mainly in tropical areas.
However, since tropical countries may face a food shortfall, efforts should
be made to inprove agriculture productivity, and this wll best proceed
t hrough a better understanding of the ecology of tropical soils. This is
especially true for m xed cropping on small farns. The Panel saw a need for
a new strategy involving the devel opnment of biotechnol ogy alternatives that
help to minimze or even elimnate many of the environmental problens caused
by current agriculture practices, with a view to identifying themat both the
regi onal and country | evels.

16. The Panel enphasized the need to find solutions to the negative
environnmental inpacts of traditional forms of agriculture, such as
nmonocul ture, soil tillage and irrigation on a country-by-country basis. Such
programmes should stress the need for technol ogi es focusing on inproving the
quality of life of small farnmers and marginal communities and on regiona
agriculture.
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17. Progress also needs to be nmade to better understand the traits that
woul d best address the farmng needs and geo-topographical conditions
preval ent in devel oping countries’ agriculture. O primary inportance to many
devel opi ng countries, for instance, would be the reclamtion and cultivation
of areas considered non-arable under conventional agricultural methods. The
carrying capacity of productive farm ands would not be jeopardi zed through
overuse if new territories were brought into cultivation through the use of
new plant varieties with enhanced traits. Such traits could include salinity
and alkalinity tolerance for island and coastal countries; adaptability to
condi tions in drought-prone areas, such as sub-Saharan Africa and areas ruined
by overgrazing; and enhanced biol ogi cal nitrogen-fixing capacity of bacteria.
Devel opi ng countries beset by simlar geo-agronom c problens m ght pool their
capacities and resources together to resolve these specific problens.

18. In discussing traits and techniques, one expert pointed out that
traditionally many agro-busi nesses have been choosing “cash crops” and “cash
genes” for comercial applications. As a result, crops that have received
nmore attention for commercial reasons have not necessarily been those of
i nportance to developing countries’ farmers. Another expert noted that the
| ack of incorporation of wild and primtive crop relatives has al ready caused
a lag in increasing productivity and a narrowi ng of the gernplasm base. A
change in crop breeding is needed in which direct evaluation of useful genes
replaces an inefficient and sonmetines even m sleading search for wusefu

phenotypes. Direct eval uati on of useful genes is possible using the tools of
noder n bi ot echnol ogy.

3. Policies and institutional capacity-building

19. At the outset of the discussion, it was pointed out that the traditiona
channels for agricultural research and applications for many devel oping
countries have been eroded by di m ni shed devel opnent assistance fundi ng and
curtailed donestic public spending and that the private sector has taken on
a nore active and dom nant position in this area. Biotechnol ogy acquisition
of nost devel opi ng countries has often come froma local subsidiary’ s inport
fromits parent conpany in industrialized countries. As a consequence, the
type of techniques inported and their applications are often based on
comerci al considerations and nmay not always be in line with the national
priorities or |ocal needs of developing countries. Furthernmore, due to nedia
attention to novel biotechnology developnents (for exanple, in genetic
engi neering), sone policynakers have adopted the notion that biotechnol ogy per
se is a high-technol ogy tool, exclusively in the hands of the private sector
and not able to be mastered by devel oping countries. Many CGovernnments have
consequently adopted a resigned “hands-off” approach in this matter. It was
stressed, however, that biotechnol ogy need not be “high-tech” to be useful to
poor countries. A biotechnology effort focused on the agriculture of the poor
could do wonders to eradicate poverty. Simlarly, food processing and
preservation technologies can be quite constructive. The Panel advised
Governments to determine and influence the pace and type of biotechnol ogy
used within their borders and stressed that public support in the form of
clearcut policies and incentives, or in the form of financial and
infrastructural assistance, could serve as a catalyst in the acquisition and
adapt ati on of biotechnology. Policies and institutional support and |inkages
related to biotechnol ogy al so need to be conplenentary to, and part of, the
overall national agricultural strategy.

20. Bui | ding a national capacity for biotechnol ogy research and application
requires policies that stimulate investrment in biotechnol ogy research and its
application, institutional support structures, and the devel opnent of |oca
research capacity in biotechnology as well as its integration into the
mai nstream R&D capacity in agriculture. National policies and guidelines based
on a dial ogue anmong public, private and industrial sectors could encourage
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entrepreneurship and conpetition. However well defined they nmay be, policies
are ineffective if they are not coupled with action-oriented strategies
focused on specific areas such as acquisition, adaptation, nonitoring and risk
assessnent.

21. In this connection, the roles of the different econom c agents could be
assessed and nonitored to develop a coherent and appropriate biotechnol ogy
programme in line with the national devel opment agenda. These econoni c agents
could include not only conmercial entities, such as seed factories and
outlets, but also farmers as purchasers and consuners. Know edge of the
agricultural, industrial and comrercial structures could be used in policy
formul ation, not excluding the possibility of interchanges in functions
Traditi onal academ c and research institutions, for instance, could take on
the role of comrercial outlets for biotechnol ogy products and techni ques, and
vice versa. Furthernore, the private sector could assist traditional funding
sources in bridging the gap in R&D. To optim ze use of resources and ensure
effective participation of all stakeholders, cross-sectoral approaches in
policy formulation and strategic planning should be taken

22. The Panel highlighted the inportance of traditional crops, which the
l'ivelihood of many snall-scale farners depends on and which are a source of
foreign exchange earnings (e.g., coconut, palm oil) in many devel oping
countries. If neasures are not taken to inprove conmpetitiveness to achieve
hi gher yields and | ower production costs, these products can eventually be
repl aced by substitutes. Thus, in addition to the econom c consequences, a
people’s alimentary tradition and culture could be threatened.

23. It is therefore inportant to integrate biotechnology research into
nati onal agricultural research activities. It is also inportant to consider
the successful transition fromresearch to comercialization is assured and
the demand structure of users. Planning can include marketing prospects at
home and abroad, as well as potentials for expanded use of agricultura
produce in food processing and other industries.

24, G ven the strong Ilikelihood that biotechnology wll beconme an
increasingly inmportant force in food and pharmaceutical production in the
future, the Panel re-enphasized the inportance of its integration into the
nati onal devel opnent programre. Central to this is the devel opnent of
nati onal R&D and risk assessment capacities which allow each country not only
to pursue its own devel opnent path but also to protect its own genetic
resources and food production sector. The transfer of biotechnol ogy
speci mens, even between seemingly simlar agronomc conditions, my stil
requi re adaptation. Such is the case of a high-performance nitrogen-fixing
bacteria developed and used in Brazil. VWen transplanted to Cuba, the
bacteria did not show its nitrogen-fixing properties.

25. In concluding the discussion on this theme, the Panel urged that in-
depth studies on the socio-econom c inpacts of biotechnol ogy be undertaken

Ecol ogi cal studies are also needed to better understand the inpact of
bi ot echnol ogy on biodiversity. These are inportant subjects that have not
been studi ed thoroughly. The CSTD, through UNCTAD, can play a major role in
nmoni t ori ng product displacenents or variety di sappearance due to the use of
bi ot echnol ogy, as well as its effect on enpl oynent, rural devel opnent and food
sufficiency.

4, I nformati on, cooperation and networKking

26. There was a strong agreenent that ready access to information and
networking for the acquisition and diffusion of biotechnology as well as
public awareness of its potential benefits are vital requirements for the
advancenent and commerci ali zati on of biotechnol ogy. The Panel was of the view
that both horizontal and vertical networking are essential; horizontal
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net wor king anong countries of simlar topographical characteristics wll
elimnate duplication and stinulate research, whereas vertical networking with
nmore advanced countries can lead to access to newer and nore up-to-date
t echnol ogi es and training opportunities. To date, there has been no adequate
assessnment of the policies, networks, institutions and other supporting
infrastructures required to pronote the developnent, diffusion and
assim |l ation of new techniques in biotechnol ogy.

27. Wil e a vast array of biotechnol ogy knowl edge has been acquired over the
years, little information has been transmtted to the public. Some experts
noted the slow transfer of technol ogy and know edge to devel oping countri es.
O hers attributed the gap between the pool of available and accessible
bi ot echnol ogy and its low rate of diffusion to devel oping countries to the
fact that such technol ogies are protected by IPRs. Over the years sci ence has
flourished because of the free flow of information around the world. Now,
however, because of the strengthening of IPR rules and the grow ng inportance
of comercial deals between the major players in biodiversity, there is a risk
that IPRs are restricting the free flow of information and limting the
ability of countries to participate fully in the exchange of know edge and
information. Thus, nmore information on the inpact of IPRs on the transfer of
technol ogy is needed, as there is very little enpirical evidence to support
the view that strong IPRs are required to facilitate the transfer of
technol ogy, as is frequently claimed. It was further stated that, while weak
| PRs may hi nder technol ogy transfer and investnent, strong |PRs may not help
pronmote them either.

28. The Panel said that international organizations and institutions as well
as intergovernnental bodies such as the CSTD and UNCTAD coul d be instrunental
i n maki ng bi otechnol ogy information available to countries concerned and in
facilitating the transfer of technol ogy. The large transnational
bi ot echnol ogy conpani es should also be encouraged to provide factual and
bal anced i nformati on on biotechnology. There is a need for the conpilation
of a roster of biotechnol ogies which are already in the public domain and do

not require |icensing. In this connection, it was reconmended to use the
Wor| d Bank/ FAO based d obal Forum on Agricultural Research and its Internet-
based information/comunications tool, the Electronic Gobal Forum on

Agricultural Research (EGFAR), as vehicles to foster networking and
i nformation flow conmmuni cati on between all stakeholders. The d obal Forum was
recently created as an organizational franmework to stinmulate inproved
information flow, comunications, and partnership-building anong al
st akehol ders in agricultural research and devel opment worl dw de. O her
i nternational devel opment bodies could also actively pronmote the transfer,
adaptation and diffusion of biotechnol ogy.

29. More efficient networking and the building of |inkages between the
private and the public sectors are needed in the area of crop inprovenent.
For example, nore efficient breeding programmes are needed. The Pane

expressed the view that biotechnology initiatives and progranmes in devel opi ng
countries, particularly those supported by devel oped countries, should take
into account these needs and priorities at both the grass-roots and R&D
| evel s.

30. The Panel stressed the inmportance of South-South cooperation and
networking and cited Brazil, China, India, and the Republic of Korea as
exanpl es of developing countries that have achieved high levels of R&D
capabilities and acquired |ong experience in biotechnology applications.
Bi ot echnol ogy | aboratories can be expensive to set up in all countries, and
it was recommended that regional centres be established to facilitate
bi ot echnol ogi cal testing, identification and experinentation. Besi des
i nkages anpbng stakeholders at the country level and with agricultural
institutions in other devel oping countries, efforts should be nade to Iink up
with and becone counterparts to agricultural research institutes in
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i ndustrialized countries in order to access nore advanced technol ogies
These arrangenents can lead to a nmore informed and coherent selection of
techni ques to be acquired at favourable prices within a shorter time-frame.

5. Critical areas for further work

31. Advances in bi otechnol ogy have opened a new era for food production, and
the evolution of science and technol ogy has outpaced the devel opnent of |aws
and policies. However, the inplications of advancenment in this new technol ogy,
especially in the area of biodiversity, biosafety, |IPRs, production patterns
and other critical factors are not yet sufficiently understood. The Pane
di scussion attenpted to shed more light on sone of the areas which have
generated nuch of the controversy and debate surroundi ng nodern bi ot echnol ogy:

(i) Biosafety: Some experts pointed out that negotiations anobng the
menber countries of the O ganisation for Econom c Co-operation and Devel opnent
(CECD) have led to the fornulation of safety guidelines intended primarily to
prevent the spread of harnful |aboratory-created mcro-organisnms into the

envi ronment . A gl obal code of conduct for the rel ease of organisns into the
envi ronment has been devel oped within the framework of the United Nations
I ndustrial Devel opnent Organization (UNIDO . Nevertheless, there has been
conti nued concern over reported violations of the safety neasures. It was

noted that countries are sometimes uninformed of the potential benefits and
ri sks of this new technology and often do not have sufficient capacity to
enforce existing policies, regulations or guidelines governing its use. In
di scussing the options avail able to devel oping countries to ensure bhiosafety,
t he Panel suggested that biotechnol ogy innovations be made in tandem with
research work on their inpact on ecosystens, particularly tropical ecosystens

which prevail in developing countries. Anot her facet should be consuner
health and safety, which could include labelling of foods containing
genetically nodified organisns. It was al so suggested that experiences with

regard to breaches of biosafety and work on biodiversity be nore assertively
shared between regions, centres and countries.

32. One expert also pointed out that am dst announcenents of controversia
bi ot echnol ogy experimentations and reports of illegal field-testing of
artificially created plant specinens, the potential benefits of biotechnol ogy
in general and the safety in the use of nore mature biotechnology in
particul ar are often overl ooked. Fear and controversy arise from |ack of

information, often fuelled by sensationalism Like other scientific
know edge, biotechnology is an evolving process that is still fraught with
unknowns. However, there should be a concerted effort to provide frank,

honest and bal anced i nformation on the state of biotechnology, its uses and
benefits as well as its shortcom ngs and risks. The Panel invited countries
to weigh their own food sufficiency problenms against potential risks of
bi ot echnol ogy and agai nst potential consequences of non-use.

(ii) Biodiversity: Like preceding technologies in the biosciences,
bi ot echnol ogy has influenced and will further influence agro-biodiversity.
In the past, higher food production based on high-external-input varieties
caused the |l oss of traditional varieties and their genetic diversity. Gven
certain conditions, nodern biotechnology could strengthen this effect. In
sonme devel opi ng countries, a conbination of weak or nonexi stent policies on
the one hand and the efforts of private firns on the other has already
stimulated a shift fromfood production for subsistence for |local communities
to |arge-scale production of few crops and varieties for national and
i nternational markets, resulting in a loss of diversity.

33. Modern bi ot echnol ogy can preserve biodiversity. Wth mninml agro-
chem cal input and water intake requirenments, biotechnol ogy has nore potenti al
t han conventional agricultural practices for safeguarding and in certain cases
rehabilitating the natural habitat needed for ecosystens to exist. The Pane
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stressed the need for safety testing of newly introduced biotechnol ogically
designed crop varieties.

34. The Panel agreed that biodiversity was a resource which had hitherto
been unprotected and taken for granted in many devel opi ng countries, and urged
t hat gene banks be established to protect and preserve them  Furthernore,
whi | e nost devel opi ng countries have natural resources, they often do not have
the techniques to exploit them on their own. Carefully negotiated bio-
prospecti ng arrangements could be one way to access techni ques and know how
for catal oguing gene speci mens and exploiting botanical resources within a
nati onal biotechnol ogy programre.

35. Wth the Convention on Biological Diversity (CBD) Protocol being further
negoti ated, the Panel urged that developing countries’ concerns be nore
effectively and strongly represented. The CSTD could facilitate this by
establishing a working contact with the CBD secretariat and taking note of
ongoi ng negoti ations. Additionally, it could undertake and publish case
studies with a view to pronoting understanding of the Convention. In
concluding the discussion on issues related to biodiversity, the Pane
reiterated that, depending on their technol ogical capacity in key areas such
as risk assessment, devel oping countries need to develop their own basic
regul ations and to carry out risk assessnent.

(iii) The patenting of Ilife forms: Mst new biotechnologies are
proprietary and are therefore | ess accessible, in particular to researchers
and users from devel opi ng countries. Patenting in itself is a conplicated and
expensi ve process. One expert noted that devel oping countries are often
“patented out” of the whole IPR system This has raised concerns anong
devel opi ng countries, especially since biodiversity in many such countries
often provides | arge stocks of untapped genetic resources to be utilized in
areas such as agricultural and pharmaceutical devel opnent.

36. It was pointed out that at present, the agreenent on Trade-rel ated
Aspects of Intellectual Property R ghts (TRIPS) and the CBD sometimes seem
contradictory in their objectives and practices with regard to access to and
remuneration for plant genetic resources. It was inportant to understand
clearly how these different agreenments could be nmade conpatible by |inking
IPR laws with non-1PR access and enuneration systens for plant genetic
resources and how farmers’ rights could be strengthened in this context.

37. The Panel expressed the viewthat this matter is very conpl ex. Because
IPR is a highly specialized area requiring |egal expertise and consumrate
negotiating skills, it was suggested that an interface facility m ght be set

up to patent, license and comrerci alize biotechnol ogy techni ques and ensui ng
products. This facility could al so screen incom ng products and techni ques
to ensure they are in line with national needs and conditions. |In countries

where they al ready exist, technology transfer centres could undertake these
functions.

(iv) Seed sterility variants, or “term nator gene”: This technology’'s
built-in gene sequencing renders seeds sterile and good for one-tinme use only.
Pat ent hol ders have hailed it as a “technol ogy protection systeni, which would
ensure the continued devel opnent of new traits and technol ogi es for comerci al
varieties by providing individuals and conpanies with a fair return on their
investnent. Certain NGOs, however, have dubbed it “term nator” or “traitor”
technology in that it would termnate farmers’ independence and threaten the
food security of resource-poor farmers in devel oping countries where farm
saved seed accounts for an estimted 80 per cent of total seed requirenent.
On the one hand, by forcing farmers to use new seeds for each planting, this
technol ogy could facilitate the transfer and use of inproved and better-
adapted strains and varieties. On the other hand, seed-saving is considered
necessary for farnmers to adapt the seeds to their own needs and to |oca
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conditions, thereby generating and nurturing biodiversity. It also ensures
that fragile distribution and financing systens comon in the devel opi ng world
do not lead to a crisis in food production if seeds cannot be obtained in time
for planting. Qher uncertainties related to the use of this technol ogy are
potential gene-junping to wild species and unintended transborder transfer to
adj acent countries. The Panel stressed the need for nore research and studies
in order to better understand the benefits and drawbacks of the technol ogy and
its soci o-econom c inmpact in devel oping countries.

6. Recomrendat i ons

38. The Panel raised a nunber of issues that resulted in specific
recomendations to both Governments and the international devel opnent
community in ternms of policy options and guidelines for different stakehol ders
i nvol ved in advancing the proper use of biotechnology for food production.
The Panel reconmended the follow ng strategies:

. | dentify, devel op and di ssem nat e bal anced i nformation on
bi ot echnol ogy, |1PRs and biosafety. This could be done through the
distribution of a series of concise |eaflets on biotechnol ogy providing
a bal anced view of the issues in easily understood |anguage, to be
di ssem nated to stakehol ders in biotechnol ogy devel opnent, including
acqui sition, deployment and inprovenent in devel oping countries;

. Undertake studies on the relationships between |IPRs and technol ogy
transfer and devel op a case st udy approach to addr ess
technol ogy/ | PR/ bi osafety issues in a nmore practical, understandable and
concrete approach;

. Encourage networking and |inkages between the public and private
sectors and encourage interaction between industry, investors and the
scientific community; this could be organized jointly with the d oba
Forum on Agricultural Research and the CG3 AR,

. Build endogenous capacity and strengthen research capability in
bi ot echnol ogy through training skilled manpower and providing
i ncentives for R&D personnel; this should be coordinated with the Wrld
Bank, which is developing a new strategy to build national capacities
i n bi otechnol ogy throughout the devel opi ng worl d;

. The international community should support devel oping countries in
their efforts to devel op and diffuse biotechnol ogy to provide food for
their popul ation;

. Encourage private-sector participation by educating the industry and
i nvestors on the potential benefits of biotechnol ogy;

. Provi de support for mechani snms encouraging private firms to adapt and
apply new technologies, and find new ways of financing firm
devel opnent, such as building venture capital industry in devel oping

countries;
. Establish strategic alliances and networking wth “centres of
excel l ence” in developed countries and encourage interaction wth

pi oneering initiatives, such as the Institute for Genomc Diversity,
whi ch was recently established at Cornell University, United States, to
devel op and apply genom c technol ogi es and conputational tools to the
conservation, evaluation and utilization of plant genetic resources
wor | dwi de;

. The CSTD, through UNCTAD, should identify and initiate dial ogues that
i nvol ve the private and the public sectors, and NGOs, with a viewto
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fostering the exchange of information and ideas anobng scientists,
policy makers, industry, and end-users. Such di al ogues could al so
provide a forum to raise issues concerning global developnments in
bi otechnol ogy (e.g., | PRs, bi osafety) and to stimulate frank
di scussions and raise public awareness of the potential benefits of
bi ot echnol ogy and other critical issues. This work could be done in
cooperation with the EGFAR,

. The CSTD shoul d al so address the need for regul atory capacity-building
in biosafety for all countries. International organizations such as
the United Nations Environment Programme, UNI DO FAO and the Wrld
Heal th Organi zation, as well as individual countries such as Australia,
Canada, France and the United States, have been involved in ngjor
bi osafety projects. The CSTD should dissem nate the results of other
efforts already under way and support those initiatives which have
proved useful and hel pful in designing national biosafety programes
suitable to | ocal needs and priorities.



