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Introduction

The Ad hoc Open-ended Working Group on Access
and Benefit-sharing has a mandate to elaborate
and negotiate an international regime on access
and benefit-sharing within the framework of the
Convention on Biodiversity (CBD)!. However it is
an open question whether that regime should be a
comprehensive ‘across the board’ attempt to deal
with all genetic resources for all uses, or whether it
shouldbetailoredto particularcategories of genetic
resources for particular uses.

The case of plant genetic resources for food and
agriculture (PGRFA) highlights the importance of
building an access and benefit-sharing regime on
an appreciation of the historical development and
use of a particular category of genetic resources.
PGRFA are distinct from many other types of
geneticresourcesbecausetheyhavebeenspreadso
widely around the globe over thousands of years,
and countries are so interdependent upon them
for food security and inputs into research and
development.Themultilateral systemforaccessand
benefit-sharing concerning PGRFA created by the
International Treaty on Plant Genetic Resources for
Food and Agriculture (the Treaty) reflects the world
community’srecognitionofthesefactsaboutPGRFA.

The Treaty, which came into force in June 2004, is in
harmony with the CBD. A list of 35 crops and crop
complexes and 29 forage species is included in the
Treaty’s multilateral system for access and benefit-
sharing. This list could eventually be expanded
through the consensus of parties to the Treaty.
Meanwhile,fornon-listedcropsandforagescountries
may consider it in their self-interest to preserve
flexibility by providingaccessandbenefit-sharingon
terms similar to those in the Treaty, through existing
cropandgeneticresourcesnetworks,onsubregional,
regional or global bases.

The provisions of the CBD regarding access and
benefit-sharing are broad and leave considerable
flexibility for implementation. When moving from
those broad principles to more specific modes

of implementation—e.g. the multilateral system
for access and benefit-sharing established by the

Treaty and the international regime currently being
considered by the Ad hoc Open-ended Working
GrouponAccessandBenefit-sharing—itisimportant
todefinethemostappropriate scopeand usesofthe
materials covered by the regime.

Facts and principles underlying the
design of the multilateral system for
access and benefit-sharing for PGRFA
A combination of factors distinguishes PGRFA
from other categories of genetic resources. Human
intervention has been key to the creation and
maintenance of today’s crops; in its absence, those
crops would disappear. PGRFA are widely spread
around the world and countries are interdependent
upon them for their food security. In this section, we
focus primarily on the issue of interdependence.

The interdependence of countries on PGRFA is
reflectedbothatthelevelofinternationalexchanges
of plant genetic materials in support of research,
breeding and production, and at the level of
individual cultivars, which incorporate PGRFA from
numerous countries and regions.

Interdependence at the national level

Most cropsweredomesticated overmillenniainareas
thatarenow developing countries.Overthe course of
hundreds,insomecasesthousands,ofyearstheyhave
beentransferred aroundtheworld, primarily through
deliberatehumanintervention.Wheatwasintroduced
tothe AmericasfromEurope over500yearsago, while
rice was introduced from Asia over 200 years ago.2
Finger millet was domesticated in Africa possibly as
earlyas6000yearsagoandwasintroducedintoSouth
Asiaasearlyas4000yearsago.3 Maize wasintroduced
to Europe on Columbus’ return from America and
was soon taken to Africa, where it has been managed
and further developed by farmers for more than 500
years.Barleywasoneofthefirstdomesticated cropsin
the history of agriculture. Over 2000 years ago it was
introduced into Ethiopia, which has since become an
important secondary centre of diversity.

As a consequence of the movement of PGRFA, the
overwhelming majority of countries in the world
today aredependent (interms of percentage of total



calories consumed within the country)
upon main food crops that originated
from outside their borders, and in many
cases from outside their subregions and
continents.4The median level of minimum
dependence for food energy supplies on
non-indigenousmajorcropsinSub-Saharan
Africa is 73%,5 while that of European
countries ranges from 54 to 99%, South
Americancountriesfrom81to95%andthe
Indian Ocean countries from 85 to 100%.8

Most of the diversity of the most popular
crops—i.e. those that contribute most to
overall human caloric consumption around
the globe—hasbeen collected and is stored
inexsitu collections,” furthercontributingto
theinterdependence of countrieson PGRFA.
Thereare over 6 million crop accessions held
worldwideinapproximately 1400genebanks,
located on every continent. Today,
researchers are much more likely to acquire
samples of a crop accession from a national
or international ex situ collection in a
genebank(thatmayormaynotbelocatedin
acountrywhichisthe primary, secondary or
eventertiary centre of diversity forthe crop)8
thantoorganizethere-collectionofthesame
materials in those centers of diversity. This
will often be the case even for researchers
who are themselves located within a centre
of diversity of the crop they are studying;
theyrelyuponsourcesofgermplasmlocated
outside that centre of diversity.? Genebank
accessions are cheaper to obtain and often
are accompanied by characterization and
other important information.

Despite the early history of domestication
of crops, it is important to note that in
more recent times the flow of germplasm,
as facilitated by international and

some national genebanks,0 is mostly
between developing countries. A study of
approximately Tmillionsamplesdistributed
from ex situ collections of the Future
Harvest Centres of the CGIAR from 1973
to 2001 revealed that 73% of the samples
originally collected from developing
countries were distributed to developing
countries.Transferstodeveloped countries
of materials that were obtained from
developing countries constituted only
16% of the total. Flows from developed to
developing countries accounted for some
8%. Only 3% of the transfers carried out
by the Future Harvest Centres were from

developed countries back to developed
countries.Throughsuchtransfers,countries
areabletoenjoyamultipliereffect,gaining
access to a much wider range of diverse
materials than exists within their own
borders, and because of this virtually all
countriesarenetrecipientsofplantgenetic
resources. For example, 88% of the unique
accessions of seven crops accessed by
Uganda and Kenya over the last 20 years
wereoriginally collectedin othercountries
andcontinents.’Maximizingthemultiplier
effect was one of the original intentions
of creating the International Network for
the Genetic Evaluation of Rice (INGER).
Between1975and 2004 over23 000unique
entries were contributed to the network
from all regions of the world, and each
region has benefited by being able to
evaluate between 2 and 20 times as many
varieties as it contributed.

Interdependence at the level of
individual cultivars

The historic wide-spread flow and use

of plant genetic resources for food and
agriculture is evident in the ancestry of
individual crop varieties. For example, the
VEERY wheat variety, which was widely
released in the 1980s and is still used in
breedingprogrammesaroundtheworld,was
developedthrough3170crossesinvolving51
parents from 26 different countries. A study
of pedigreesof 1709ricevarietiesreleasedin
15 countriesrevealedthatonly 145 varieties
(8.5%) were developed entirely from own-
country parents, grandparents and other
ancestors.’2 Thirteen of the 15 countries
studied were more than 80% dependanton
foreign progenitors for their rice breeding
programmes.Thetwoexceptionswerelndia,
with 39% of own-country progenitors, and
the USA, with 67%. Subsequent analysis of
progenitors of 4549 improved rice varieties
released in 98 countries revealed that on
average 63% of the genetic composition
of each variety was of foreign origin. On
average, each variety was a mixture of
germplasm of seven landraces from four or
five countries.Over 93% of the parents were
foreign to the 30 countries most reliant on
‘outside’ parents; interestingly all of them
were from developing countries.’3

These examples highlight the extreme
difficulty, and in some cases impossibility,
ofretroactivelycalculatingtheincremental

contribution of each of the ancestors to
thedevelopmentoftheimprovedvarieties,
advanced lines and landraces that exist
today. In some cases, where the pedigrees
areknown—whichisrarewithanythingbut
materials improved through institutional
breedingprogrammesthatkeptrecords—it
might be possible to make a rough
quantitative estimate by dividing the
value expressed in monetary terms by the
number of parents in the pedigree, along
standard Mendelian principles. However,
this approach is blind to the actual
qualitative contributions of each parent,
i.e. whether they actually contributed
valuable traits to their progeny. Thisis very
differentfromthesituationofwildendemic
plant species, which have evolved without
humaninterventionand have no history of
existence in other countries that may have
contributed to their distinct properties.

As a result of this interdependence
countries increasingly need to look for
PGRFA outside their own borders or even
outside their own regions when faced
with new diseases or other environmental
challenges. A recent example has been
the Taro Leaf Blight, which threatened to
wipe out the taro crop of Samoa in the last
few years, a crop that was essential to its
food security. Samoa had to look to other
countries, both within the Pacific Region
and outside, in order to find new taro stock
that was resistant to the disease. Other
countries in the region will be forced to
broadenthegeneticbaseoftheirtarocrops
if they are to avoid similar crises.

Crop research increasingly depends
upon the coordinated efforts of several
institutions in different countries around
the world; access of researchers to a wide
range of genetic resources related to the
crop; and frequent transfers of materials
between the participating organizations.
Requiring unique, transfer-by-transfer
negotiations for access to the required
materials would (and does) substantially
boost the time and costs of such research.
Take the example of IRRI's rice collection,
which in 2001 included over 80 000
accessions from 111 countries. In the
absence of a multilateral system for access
and benefit-sharing, a country would have
tonegotiateaminimum of 110 contractual
agreements to get access to that same




diversity. For all countries represented in
the collections to get access to all of the
material would require a minimum of
12 210 agreements.™4

The International Treaty on
Plant Genetic Resources for
Food and Agriculture

The design of the multilateral regime for
access and benefit-sharing created by the
Treaty reflects an appreciation of:

e theinterdependenceofallcountrieson
PGRFA,

» the importance to food security of
maintaining theircontinued exchange,

 thedifficulties of identifying countries
of origin for crops that have been
widely exchanged and that may have
developedtheirdistinctive propertiesin
any number of different areas,

e the need to avoid high transaction
costs in ongoing (and desirable future)
patterns of relatively low-cost, high-
volume exchanges in support of
agriculturalresearchand conservation,
and

e theimportance of sharing the benefits
associated with the use of PGRFA.

Parties to the Treaty agree to provide
facilitated access to the crops and
forages listed in the Treaty’s Annex 1
when they are in the public domain and
under the management and control of
Contracting Parties, for the purposes of
research, breeding and training for food
and agriculture. Access shall be free or at
a minimal cost. The Treaty specifies that
“recipients shall not claim any intellectual
property or other rights that limit the
facilitated access to the plant genetic
resources for food and agriculture, or their
genetic parts or components, in the form
received from the Multilateral System”.

Benefit-sharing under the multilateral
system is structured on a multilateral
basis. To this end, the facilitated access
to the PGRFA in the multilateral system
is probably the largest single benefit.
Other forms of benefit-sharing under
the multilateral system include exchange
of information, access to and transfer

of technology, capacity building and
sharing of monetary benefits derived
from commercialization. Recipients of
PGRFA from the multilateral system who
commercialize products that incorporate

thatmaterial will pay a share of the benefits
arising from the commercialization of that
product into a financial mechanism set up
by the Governing Body of the Treaty. The
payment is mandatory where restrictions
areplacedontheavailability of the product
toothersforfurtherresearchandbreeding.
Where no such restrictions are imposed,
the payment is voluntary. Funds from
the financial mechanism will be used, for
example,tosupportconservationandcrop
improvement, especially in developing
countries and countries with economiesin
transition.Itis by thismeansthatmonetary
benefits will be shared with farmers.

The multilateral system includes Annex 1
materialsheldintheexsitucollectionsofthe
Future Harvest Centres. The Treaty further
states that Centres’ non-Annex 1 materials
will be made available under substantially
the same conditions.

The terms and conditions will be
standardforallmaterialtransferredunder
the multilateral system and will not be
subject to any bilateral negotiation. This
will reduce transaction costs and allow
easier access.

. Summary of international flows of rice ancestors in selected countries*
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.and Hodgkin, T. 2004. Plant Genetic Resources for Food and Agriculture: Assessing global availability. Annual Review of Environmental Resources 29:
, based on a table originally included in Gollin, D. 1998. Valuing farmers'rights. In Agricultural Values of Plant Genetic Resources (Evenson, R.E. Gollin,
taniello, V. eds.). CAB International, Wallingford, UK.




Conclusions

The need to allow the growth of multilateral
access and benefit-sharing regimes

While the multilateral system for access and benefit-
sharing created by the Treaty is limited in scope to
the materials listed in Annex 1, the Treaty in general
covers all PGRFA. It is important to allow room for
the Contracting Parties to the Treaty to consider
wideningthescope of the multilateral system within
the overall scope of the Treaty—a possibility that
is explicitly mentioned within the Treaty itself.
Meanwhile,regardingnon-Annex1materials,genetic
resources and crop networks will probably want to
continue their efforts to promote multilateral forms
ofaccess and benefit-sharing as appropriate case by
case.1d

The design of any international regime dealing with
access and benefit-sharing for genetic resources
should reflect the nature of those genetic resources
and the uses to which they are to be put. Global
interdependence on PGRFA and their importance
to food security are facts which the international
communitytookintoconsiderationwhendeveloping
the legally binding multilateral system for access
and benefit-sharing within the framework of the
Treaty, in harmony with the CBD. Discussions
concerning additional international regimes for
access and benefit-sharing within the framework of
the CBD will need to take into account the Treaty’s
multilateral system, as well as the possibilities that it
willexpandtocoverothercropsandforagesandthat
subregionalnetworks (andtheirconstituentnational
governments)mightestablishsystemsforaccessand
benefit-sharing concerning non-Annex 1 crops that
areparticularlyimportantfortheregionsconcerned.
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PGRFA of some crops important for sustainable agriculture
and food security, such as soya bean, ground-nut, many fruits
andvegetablesandtropicalforages,arenotincludedin Annex
1 of the Treaty. Other crops, such as African leafy vegetables,
that are not globally widespread are also potentially
important from the point of view of their contribution to the
nutritional well-being of many people in developing regions
of the world. The decision on whether the multilateral system
should eventually be expanded to cover such PGRFA would
be taken by consensus by the Contracting Parties to the
Treaty themselves.
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