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Dialogue participants believe that the pedigree for IR-72 symbolizes the interdependent nature and importance of the conservation and utilization of the world's plant ge­
netic resources. The pedigree of this modem variety of rice demonstrates the critical role that landraces from all over the world play in contributing to the range of genetic 
characteristics necessary to meet the world's future food requirements. As indicated in the chart above, twenty-two land races contributed to the development oflR-72. 
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EXECUTIVE SUMMARY 

Overview 

In the third and final report of The Keystone International Dialogue Series on Plant Genetic Resources, 
the participants from the Oslo plenary session unanimously agreed on the need to alert the international 
community to the threat of genetic erosion. If the loss of plant genetic resources (PGR) continues un­
abated at the present rate, genetic options for needed changes in agricultural production in the future 
will be lost forever. 

The Dialogue participants firmly believe that the current situation calls for a Global Initiative for the 
Security and Sustainable Use of Plant Genetic Resources. To be successful, the Global Initiative set 
forth in the report will require the joint efforts and involvement of all affected parties and institutions 
from all levels and from all parts of the world-including those who are contributors of germplasm, in­
formation, technology, funds, and systems of innovation. 

The report represents a consensus of 41 individuals with a diversity of backgrounds and interests from 
22 countries. The group was able to reach consensus on the content of the report, which is a summary of 
their discussions, findings and recommendations. The participants of the Oslo session, noting the ur­
gency of the situation, stated affirmatively their commitment to take immediate and sustained action to 
make the Global PGR Initiative a reality. 

The Dialogue group strongly recommends that the upcoming United Nations Conference on Environ­
ment and Development (UNCED 1992) consider plant genetic resources conservation as an important 
part of overall biological diversity conservation and as an integral component of "Agenda 21." 

Gaps and Needs 

Plant genetic resources provide the basic raw materials to adapt crops to: expanding biotic and abiotic 
stresses; changing consumer preferences; and possible changes in the environment, as may occur 
through global warming, rising sea levels, and depletion of the ozone layer. Crops will have to be 
adapted to sustainable forms of agriculture while maintaining increased productivity to feed a still grow­
ing world population. 

The basic elements of an institutional framework for PGR conservation are in place at community, na­
tional, regional, and international levels. However, the system remains largely inadequate to provide the 
needed security of plant genetic resources due to a serious lack of funds and the need for improved insti­
tutional structures and implementation mechanisms at all levels. 

The report identifies gaps in activity areas that must be addressed if the system is to cope with the ur­
gency of the situation. Specifically, it will be necessary to improve and expand the current system in 
many areas, including: 

• ex situ conservation, including collecting, storage and regeneration, documentation and information 
systems, germplasm evaluation and enhancement, and exchange; 

• on-farm community conservation and utilization; 
• in situ conservation; 
• monitoring and early warning of genetic erosion in specific locations; 
• development of techniques for sustainable advances in agricultural productivity; and 
• research, training, and public education. 

In all of these areas there is a necessity to enhance the linkages between the formal and informal sectors 
at the community, national, regional, and global levels. 

Keystone Dialogue: Oslo Report v 



Magnitude of the Funding Requirements to Meet the Needs 

The centres of diversity of most crops important to world agriculture are located in the less developed 
regions of the tropics and the subtropics. Unfortunately, many of the countries in these areas cannot, by 
themselves, adequately meet the cost of conservation. Hence, preventing genetic erosion is an urgent in­
ternational task that requires a sustained international commitment. 

The Global PGR Initiative recommended in the Oslo Report will require substantial additional funding 
once the institutional framework discussed below is fully operational. It is estimated that the resources 
that will be required to strengthen existing programmes and institutions in the manner outlined above 
and described more fully in the report are on the order of US $300 million per annum on a sustainable 
basis. During the period of 1993-2000, which coincides with UNCED' s "Agenda 21," it is estimated 
that US $1.5 billion will be required. 

Ownership and Intellectual Property Rights 

In addition to the gaps and needs as.sociated directly with PGR conservation and utilization, the Dia­
logue group addressed issues related to ownership and intellectual property right (IPR) systems. The 
issue of IPR for plant genetic resources has fallen within the scope of wider discussions on IPR in the 
General Agreement on Trade and Tariffs (GATI) negotiations. If the GATT negotiations result in the 
strengthening of IPR within developing countries, this, in tum, might result in both the adoption of plant 
variety protection systems and the patenting of plants, animals, and the genetic materials that are con­
tained in them. In previous Dialogue reports, the Dialogue group expressed strong concern about the im­
position of IPR for plant genetic materials through the GA TT or bilateral trade negotiations. Every 
country has the right to decide whether and to what extent they adopt IPR for PGR. No country should 
be pressed to do so. To date, the issue has received little attention and discussion by the GATT negotia­
tors. The Dialogue group strongly recommends that the implications of IPR for PGR (as discussed in 
the Oslo Report) be given adequate discussion and evaluation by the negotiators, with input from na­
tional experts and other entities involved with PGR, before any GATT action is taken. 

The group agreed that the impact of intellectual property rights on plant genetic resources must be re­
viewed locally before IPR is extended to plant genetic resources. Although IPR may have important 
value to stimulate innovation in certain market conditions, when applied to PGR it could have a nega­
tive impact on the farmer-breeders who still actively maintain important genetic diversity as part of 
their traditional activities. Developing countries choosing to implement a Plant Breeder's Rights (PBR) 
system should retain provisions allowing Farmer Plantback of protected varieties. This is especially im­
portant in developing countries where farmers cannot afford to buy seed every year or are not consis­
tently reached by a seed distribution infrastructure and must therefore rely on seed saved from the 
previous season. 

Institutional Structures and Implementation Mechanisms 

In order to effectively implement the Global PGR Initiative it will be necessary to utilize, build upon, 
and improve existing institutional structures at the community, national, regional, and global levels. For 
certain critical components of this Initiative, especially the creation and maintenance of ex situ gene 
banks, there should be an especially heavy reliance on national level institutional structures and im­
plementation mechanisms. The precise nature of these structures will undoubtedly vary. There is also a 
critical need for more effective linkages between the formal and informal systems at all levels. 

The Dialogue group reached consensus regarding the need for a global mechanism designed to promote 
political and policy oversight, mobilization and distribution of funds, and implementation of well-de­
fined tasks that fulfills the following basic criteria: 

• It should have the confidence of all countries which are important repositories of PGR; 
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• It should inspire support from contributors of germplasm, information, funds, technology, and sys­
tems of innovation; and 

• It should be capable of ensuring effective, economical, and timely implementation of approved pro­
grammes. 

To achieve the above tasks the group believes that four major instruments will be needed. These are: 

I. An Intergovernmental Council (JGC), based on the princi pie of one country, one vote, to discuss 
and decide on policies and priorities, and approve a biannual plan of action, programme of work, 
and budget. The JGC will include Associate Members to ensure inputs from the broader PGR 
community; 

2. An Executive Board (EB) of the IGC that is authorized to take action on the implementation of 
the priorities specified in the approved plan of action; 

3. A Scientific and Technical Advisory Committee (ST AC) of independent professionals to pro­
vide the necessary scientific and technical advice and support to both JGC and its EB; and 

4. A PGR Trust Fund operated as a special trust fund through a designated fiduciary agency. 

An appropriate location that allows operational autonomy of the IGC/EB/STAC organizational struc­
ture will be essential to ensure the successful implementation of the Global PGR Initiative. With this 
and other criteria in mind, the Dialogue group concluded that at present there does not exist any ideal or­
ganization that completely fulfills all of the identified criteria. Several options are possible: FAQ, due to 
its longstanding experience in this field and its ex isting intergovernmental Commission on PGR; an in­
tergovernmental body that may emerge from the Biological Diversity Convention negotiations; an inter­
governmental body that may emerge from the UN CED process; and the Consultative Group on 
International Agricultural Research (CGIAR), if it is able, as with the other options, to develop a policy­
making structure along the lines of the Intergovernmental Council, Executive Board, and Science and 
Technology Advisory Committee which are described in more detail in the report. 

Call for Immediate Action 

The new Global PGR Initiative is designed to create the basis for a general cooperative venture based 
on mutual benefit. The Global PGR Initiative, taken as a whole, will inevitably create a new environ­
ment of trust and exchange. The purpose of the Global PGR Initiative is to act now to ensure conserva­
tion and use forever. 

It is acknowledged that it may take some time for the PGR Initiative to become operational. Meanwhile, 
the tasks needing attention and financial support are urgent. These include: immediate assistance to ex­
isting gene banks located in Eastern Europe and Ethiopia; training of gene bank managers; infrastruc­
ture development for PGR conservation in developing countries which are centres of genetic diversity; 
and the development of a broader public awareness for PGR conservation. Given the immediate needs 
outlined above, the Dialogue group recommends that a suitable project proposal be prepared and submit­
ted for consideration for support under the recently created Global Environment Facility (GEF) in view 
of the high priority accorded by GEF to the protection of biological diversity. The GEF is under the 
joint co-sponsorship of the International Bank for Reconstruction and Development (IBRD/World 
Bank), United Nations Environment Programme (UNEP), and tbe United Nations Development Pro­
gramme (UNDP). 

Every day 's delay in pursuing this programme of action may result in a considerable loss of genetic vari­
ability in plants of current and potential use. 
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PREFACE 

Dialogue, Purpose, Background, and GroundruJes 

The Keystone International Dialogue Series on 
Plant Genetic Resources was initiated in 1988 
to bring together diverse interests to engage in 
a structured, off-the-record consensus-build­
ing dialogue to promote a strong international 
commitment to plant genetic resources (PGR) 
at the community, national, regional, and 
global levels. The first plenary session of the 
Dialogue Series was held in Keystone, Colo­
rado, USA, in August 1988, and the second 
plenary session took place in Madras, India in 
January 1990. This report is the summary from 
the third and final plenary ~ssion held in Oslo, 
Norway, 31 May to 4 June, 1991. The Series 
involved participants from international and 
intergovernmental organizations, national 
government organiµtions, non-governmental 
organizations, corporations, and research insti­
tutions from developed and developing coun­
tries. In total 92 people from 30 countries 
participated in the three plenary sessions and 
associated working groups. 

The Dialogue Series was given direction from its 
inception by an International Steering Commit­
tee chaired by Dr. M.S. Swaminathan, India and 
included: Dr. Donald Duvick, United States; Dr. 
Dalmo Giacometti, Brazil; Dr. Jaap Hardon, The 
Netherlands; Mr. Pat Mooney, Canada; Dr. John 
Pino, United States; Dr. Setijati Sastrapradja, In­
donesia; and Dr. Melaku Worede, Ethiopia. The 
specific goal of the Dialogue Series was to in­
crease mutual understanding and develop consen­
sus recommendations on the availability, use, 
exchange, and protection of plant genetic re­
sources. The Steering Committee, the partici­
pants, and The Keystone Center found that the 
Dialogue discussions and relationships, as well 
as the consensus recommendations, have and 
hopefully will continue to serve as a catalyst for 
new ideas to be considered by key organizations 
and individuals concerned with plant genetic re­
sources and biological diversity at all levels. 

The first plenary session in 1988 resulted in a 
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widely distributed consensus report covering a 
number of critical issues including refinements 
to the understanding of Farmers' Rights and 
~reeders' Rights, and recommendations regard­
ing: the development of a biennial report on the 
State of Genetic Resources of the World: the for­
mation of national and regional committees on 
plant genetic resources; strong consideration of 
global funding mechanisms; and better coordina­
tion of institutions concerned with these issues. 
An equally significant outcome was the agree­
ment to continue the Dialogue in Madras, India 
in 1990. At that session, the Dialogue further re­
fined recommendations forinulated at the first 
plenary session regarding needed actions to con­
tinue to improve the PGR system at the commu­
nity, national , regional, and global levels. In 
addition, the group added specific recommenda­
tions on intellectual property rights, recognition 
of the role of informal innovation systems, and 
the need for funding and institutional mecha­
nisms which address plant genetic resources as a 
critical aspect of overall concerns regarding bio­
logical diversity. The report from the Madras Ple­
nary received wide international circulation and 
attention. 

Following the Madras Plenary, the Steering Com­
mittee designated several copies to be addressed 
by preparatory work groups to help the DiaJogue 
progress as far as possible prior to the Oslo ple­
nary session. In keeping with this request, work­
ing sessions on: Intellectual Property Rights 
issues were held in Ottawa, Canada and Rome 
Italy; Sharing the Benefits of Plant Genetic Re~ 
sources, in Rome; and International Funding, 
Legal, and Institutional Mechanisms, in Uppsala, 
Sweden. 

In developing Dialogue consensus reports, the 
participants agreed to three groundrules to gov­
ern their discussions: 

• Participants attend as individuals; 

• All conversations are off-the-record and not 
for attribution; and 

• No documents are made public without the 
consensus of all participants. 
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The Dialogue group for the Oslo session con­
sisted of 41 people from 22 countries. They 
agree that their report is a summary of their 
discussions, findings, and recommendations. 
The group understood that consensus meant 
that each person could accept and "live with" 

the report as written. 

The Oslo group is unanimous, however. in 
agreeing that plant genetic resources constitute 
an invaluable asset, currently at risk, that the 
world cannot live without 

INTRODUCTION 

We, the participants in the Keystone Interna­
tional Dialogue Series on Plant Genetic Re­
sources, choose to speak now in a loud and 
clear voice, realizing that while the world al­
ready has too many crises, it must take heed of 
yet another. Therefore, we call for a Global 
Initiative for the Security and Sustainable 
Use of Plant Genetic Resources. Why? Be­
cause we fear that the world 's capacity to re­
spond to change is being lost-all too quietly 
and all too quickly. We can hardly imagine a 
greater threat to the future well-being of the 
people of the world than the loss of genetic 
variability of plants. 

The critical significance of plant genetic re­
~ources (PGR) to global food security as well as 
to the securi.ty of the livel ihood of millions of 
rural families was underl ined at the first U.N. 
Conference on the Human Environment held at 
Stockholm in 1972. The Conference cal led for 
concerted efforts to conserve and utilize natu­
rally occurring genetic variability in all plants, 
ranging from microflora to giant trees, keeping 
in view the interests of both present and future 
generations. 

PGR activities are a distinct part of the total ef­
forts on biological diversity or"biodiversity." 
Biodiversity is the total variability within all liv­
ing organisms and the ecological complexes in 
which they exist. Plant genetic resources are a 
c_ritical portion of global biodiversity. In the pub­
lic debate on loss of diversity most attention has 
been drawn to loss of species, where a single 
well-known species, such as the panda, is threat-

2 

ened with extinction or where a species-rich eco' 
system such as a tropical rainforest is under 
threat of destruction. The problem of loss of 
biodiversity is more than this; the loss occurs at 
every level of biological organization. The sur­
vival of a species receives more public attention 
than the protection of diversity within a species, 
but it is diversity within species that is the key to 
their survival in nature in the long term, and the 
main concern of genetk resources programmes 
for crop species. 

The movement launched by the Russian geneti­
cist, N.l. Vavilov in the late 1920s, for collect­
ing, evaluating, conserving, and utilizing genetic 
resources from the major centres of diversity of 
crop plants, gained momentum following the 
Stockholm Conference. The International Board 
for Plant Genetic Re~ources (IBPGR) was estab­
lished in 1974 by the Consultative Group on In­
ternational Agricultural Research (CGIAR) in 
coUaboration with the Food and Agriculture Or­
ganization of the United Nations (FAQ). FAO 
~urther ~trengthe~~d its PGR work by mobilizing 
mtema~o~al polmcal commitment through a 
Comm1ss1on on PGR established in 1983. Ef­
fo~ts in ex situ conservation of PGR grew world­
wide and the number of national and regional 
Genetic Resources Conservation Centres in­
creased. Public interest in PGR grew as a result 
?f the strikin? yield improvement brought about 
m the 1960s m wheat and rice through the intro­
duction of the Norin dwarf mg genes and the Dee­
gee-woo-gen gene for new plant architecture 
derived from material from Japan and China re­
s~~ctively. Naturally occurring genetic male ste­
rility led to opportunities for deriving advantage 
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from hybrid vigor in many horticultural crops as 
well as in crops yielding food , fodder, and fibre. 
China increased rice production substantially by 
developing hybrid rice using a male sterile strain 
collected from Hainan Island. The opportunities 
opened up by molecular biology for moving 
genes across sexual barriers during the 1980s en­
hanced the interest of plant breeders and 
biotechnologists in work related to the collection 
and utilization of diverse genetic materials. 

Access to a wide range of genetic variability en­
hanced the capacity of plant breeders to develop 
new strains possessing a combination of charac­
teristics. These strains, when grown under condi­
tions of good land and water management, 
yielded two to three times more than the earlier 
varieties. They thus helpe9 to keep food produc­
tion above the rate of population growth in most 
parts of the world. In addition , they helped to 
avoid the diversion of more forest land to crop 
farming. Farmers in India, for example harvested 
I 2 million tonnes of wheat from 14 million hec­
tares in 1965. In 1990, they harvested 55 million 
tonnes from 23 million hectares. Forty million 
hec-tares of additional land would have been 
needed to harvest 55 million tonnes of wheat at 
the 1965 yield level. More forest land would 
have been lost to annual cropping had the yield 
improvement not taken place. The growing im­
portance of the seed industry is illustrative of the 
importance of plant breeding in general and the 
need to conserve the raw material upon which it 
depends. 

Threats to the security of PGR also grew along 
with an interest in preservation. Two important 
sources of threat could be cited. 

First, disease and pest epidemics in monoculture 
areas with the same genetic strain of maize, 
wheat, or rice have indicated that genetic vulner­
ability to biotic and abiotic stresses can be signif­
icant but can best be overcome through genetic 
diversity in plants, a feature which has been fun­
damental to farmers' seed selection practices 
since the beginning of agriculture. The experi­
ence with the com blight epidemic in the south­
ern United States in 1970 underlined the 
importance of avoiding genetic homogenei ty in 
crop varieties. Also, the replacement of large 
numbers of local cultivars with a few rugh yield­
ing strains resulted in genetic erosion, since in 
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many countries timely efforts were not made to 
collect and preserve seeds of a representative 
sample of naturally occurring genetic variability. 
Even where efforts have been made to save 
seeds in gene banks, inadequate financial support 
has led to genetic erosion. The urgency of step­
ping up efforts in PGR conservation is thus obvi­
ous. 

Second, demographic pressures have started to 
take a toll on natural ecosystems. Even now, 
globally, hardly three percent of terrestrial and 
one percent of marine ecosystems have been des­
ignated "protected areas" for in situ conservation 
of biological wealth. According to the Interna­
tional Union for the Conservation of Nature and 
Natural Resources (IUCN), already 91 areas in 
57 countries (in both developing and industrial­
ized countries) are threatened due to unsustain­
able development and anthropogenic pressures. 
Often efforts in in situ conservation, in the form 
of Biosphere Reserves and National Parks, are 
perceived by local communities as being in con­
flict with their economic survival. This empha­
sizes the critical importance of developing 
partnerships with the people living in the centres 
of biological diversity. Such partnerships are 
even more vital in PGR work since farm women 
and men have been engaged in the domestica­
tion , conservation, and genetic enhancement of 
economic plants since the dawn of senled cultiva­
tion over l 0,000 years ago. 

ln recent years another area of conflict with po­
tential adverse effects on the management of 
PGR as a common human blessing is the grow­
ing privatization of plant breeding linked to 
breeders' and patent rights in industrialized coun­
tries. This has highlighted the need for equity in 
the relative recognition and reward accorded to 
formal and informal innovation systems. In the 
Madras Plenary Report, the participants warned 
that a continuous expansion of the scope of for­
mal patent rights on the one hand, and nonrecog­
nition of informal innovation on the other, will 
lead to a widening of the economic gap between 
industrialized and poor nations. 

In spite of advances in improving crop productiv­
ity and production, the World Bank concluded in 
1990 that over one billion people are struggling 
Lo survive on an annual income lower than US 
$370 per capita. The 1990 World Development 
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Report concluded that "progress in raising aver­
age incomes, however welcome, must not dis­
tract attention from this massive and continuing 
burden of poverty." Considering the fact that be­
tween 60 to 80 percent of the population of de­
veloping countries depends on agriculture for 
their household food and livelihood security, the 
critical importance of ecologically sustainable 
advances in the productivity and profitability of 
major farming systems in developing countries is 
obvious. 

It has been estimated that by the year 2020, the 
global population may reach a level of 8 billion 
with 83 percent living in developing countries. 
Annual food production will have to go up to 
over 3,000 million metric tonnes from the cur­
rent 1,800 million metric tonnes. At the same 
time productive farm land is being increasingly 
diverted to nonfarm uses. Even now the per ca­
pita arable land availability is only 0.1 hectares 
in China and 0.15 hectares in India. There is thus 
no option except to produce more food from less 
land to meet the needs of the growing global pop­
ulation. 

FAO and the United Nations Environment Pro­
gramme (UNEP) estimate that a major cause of 
deforestation is the extension of cultivated areas. 
In addition, soil erosion, salinization, water log­
ging, and similar factors are reducing the biologi­
cal potential of soil in many parched areas of the 
world. Increase in productivity per unit area thus 
becomes an ecological and economic necessity. 
The pathway of yield improvement should, how­
ever, not result in any depreciation of environ­
mental capital stocks like land, water, flora, and 
fauna. Such a pathway is now referred to as sus-

tainable or ecological agriculture. The vital need 
for accelerated economic development based on 
ecological groundrules was stressed by the 1987 
report of the World Commission on Environ­
ment and Development chaired by Mrs. Gro 
Harlem Brundtland. 

The pathways of linking ecological security with 
economic development will be discussed at the 
UN Conference on Environment and Develop­
ment (UNCED) scheduled to be held in Brazil in 
June, 1992. The Preparatory Committee for 
UNCED has accorded priority to addressing 
major environment and development issues fo r 
the initial period 1993-2000 and leading into the 
21st century. This programme, referred to as 
"Agenda 21," will consist of specific action pro­
posals which will help integrate environment 
and development. 

It is against this background that the partici­
pants of the Keystone International Dialogue 
Series on Plant Genetic Resources considered 
issues relating to the security and sustainable 
use of PGR at the Third Plenary Session held 
in Oslo, Norway from 31 May to 4 June, 1991. 

The timing of the Oslo Dialogue and its precise 
recommendations should help the UNCED 
process in developing an agenda for action 
which would ensure a better common future for 
all the inhabitants of our planet. The Dialogue 
participants therefore hope that their labour 
will lead to lasting benefits to both the present 
generation and to generations yet to be born. 

PROBLEM STATEMENT AND RATIONALE 

Threats and Opportunities 

Plant genetic resources are an essential 
resource for the benefit of humankind; a 
resource that can be neglected or squandered, 
or put to use and passed to future generatfons. 
This is the message of this report of the Oslo 
Plenary Session. 
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Since the dawn of agriculture some 10,000 years 
ago, women and men have developed crops and 
modified them to better suit their needs. Crops 
adapted to a range of new environments as agri­
culture and crops spread out from their original 
centres of origins. From that process an enor­
mous amount of genetic diversity was released 
and distributed over traditional cultivars (Iand­
races ). The original diversity allowed some 
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crops to spread globally and adapt to environ­
ments that greatly differed from their original 
habitats. Rice is now farmed from sea level to 
high altitudes in the mountains; wheat is grown 
from the hot dry plains of Northern India to the 
humid and cool regions of Northwest Europe. 
Other crops remained in more restricted geo­
graphical regions. 

Under the care and influence of our ancestors, 
crops were selected for genetic resistance lo 
pests and diseases. Some developed drought re­
sistance and some, like deep water rice, nood tol­
erance. Others were selected by our ancestors for 
their taste, nutrition, or cooking qualities. This 
process continues today in fanners ' fields around 
the world. In a sense, the total genetic diversity 
possessed by a crop represents a list of options 
for future development of that crop. Losing diver­
sity, we lose options. 

The future success of world agriculture will 
depend on its ability to adapt to change. But 
this success is conditional on our adopting a 
constructive approach to environmental mat­
ters. 

The development of plant breeding provided 
more efficient tools to select and manipulate di­
versity to tailor crops to human needs. In 
farmers' fields, mechanization, fertilizers, irriga­
tion, and control of pests and diseases reduced 
the need to utilize genetic variability as the 
means of adaptation and defense. As a result, 
plant breeding emphasis was shifted to raising 
yield potential and obtaining more efficient use 
of external inputs. Modem varieties became in­
creasingly uniform. They began to be grown 
over ever larger geographical areas because of 
their broad adaptability. In the process, landraces 
began to be replaced, leading to genetic erosion, 
which continues today. Wild relatives of crops 
are also lost through habitat destruction. 

An ever-growing world population must be fed. 
Significant yield improvements have been and 
are being made through the use of modem yield 
varieties. Alternative strategies are needed and 
used, especiaJly in areas that are disadvantaged 
for economic or resource endowment reasons. 
Dramatic improvements have been realized; rice 

Keystone Dialogue: Oslo Report 

production rose from an average annual growth 
rate of 2.2 percent during 1955-1965 to 3. 1 per­
cent during 1965- 1980. The additional rice feeds 
more than 500 million people. Wheat production 
in South Asia tripled over a twenty year period. 
This was not achieved however, without costs, 
both socio-economic and environmental. 

As the new varieties were introduced across the 
landscape, many farmer ceased to grow their tra­
ditional landraces. When they did so, these 
landraces became extinct and valuable genetic 
characteristics were often lost completely and 
forever. 

As this process was taking place, the Food and 
Agriculture Organization of the United Nations 
(FAO), the Consultative Group on International 
Agricultural Research (CGIAR) system, and vari­
ous national governments initiated conservation 
efforts. Plant collectors were dispatched, return­
ing with thousands of genetically distinct varie­
ties, particularly of the world's most important 
crops. This genetic material was stored in gene 
banks. Also, some nongovernmental organiza­
tions (NGOs) developed collection and conserva­
tion activities in different parts of the world and 
tried to alert local communities. 

These efforts were undcrf unded and under­
staffed. In many cases, they simply came too 
late and much diversity was lost. Losses con­
tinue today at a rapid rate. As we do not know 
how much total diversity once existed, it is 
impossible to quantify the losses. But if we 
wish to save what is left of the world 's priceless 
heritage of genetic diversity, we must act now. 
To preserve options for the future, especially 
to ensure that agriculture can meet the needs of 
the next century and those to follow, we have 
no altema1ive but to conserve plant genetic 
diversity now. 

To cite one example, a sizeable percentage of the 
human population now Jives in coastal areas 
within 60 kilometers of the seashore. Many of 
these areas are prone to damage by storms and 
cyclones. Trees like mangroves, palms, and 
casuarina provide some insulation against such 
damage, but coastal trees are being destroyed 
due to industrialization, pollution, tourism, ex-
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pansion of coastal aquaculture, and human ettle­
ments. The loss of such plant genetic resources 
adversely affects both the ecological security o f 
coastal areas and the livelihood security of 
coastal communities. The recent loss of life in 
Bangladesh as a result of storm surges is a grim 
reminder of the possible shape of things to come. 

Now we are faced with the difficult task of recon­
ciling the short-term imperati ve to.increase food 
production with the Jong-term imperative to con­
serve natural resources for agriculture, especially 
plant genetic resources. to sustain our food sup­
ply in the future. 

Climate change, depletion of water resources, 
sea land rise, over exploitation of our lands and 
pollution o f our environment threaten the sus­
tainability of modem agriculture. To safeguard 
the world 's environment and develop sustainable 
forms of agriculture while maintaining increased 
productivity is an enormous task . Conservation 
and utilization of plant genetic resources is essen­
tial to achieve such a task. 

Today, many gene banks cannot provide ade­
quate security. ln some cases, we may be losing 
as much diversity in the gene banks as we are in 
the fields. Poor equipment and equipment fail ­
ures have taken their toll. Much diversity is 
being lost due to the inability (usually for finan­
cial reasons) to regenerate samples as they lose 
germ inability. Some collections have been lost 
completely. important collections of our most 
significant crops are stored under conditions 
which are inadequate to insure their long-term 
survival or full usefulness. 
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The Keystone Dialogue involves people inti­
mately familiar with this situation-directors 
of some of the world's most prominent gene 
banks and largest national and international 
genetic conservation programmes, as well as 
people intimately involved with conservation 
in farmers' fie lds. We have chosen not to sing 
the praises of existing conservation systems, 
not because praise and appreciation is unde­
served, but because we are convinced that it is 
urgent to sound the alarm that deficiencies in 
these systems threaten the future of agriculture. 

Not all problems concerning plant genetic re­
sources relate to the way we are attempting to 
conserve them. Growing controversies over own­
ership and control, and over who will benefit 
from the use of these resources, threaten to affect 
their availability and effective use. These contro­
vers ies should be solved by ensuring that all can 
share the benefits of our rich legacy of plant ge­
netic diversity. Sharing the benefits will produce 
important new incentives for conservation. 

In fashioning solutions, our sense of urgency 
has helped us overcome many of the significant 
differences of viewpoint represented among 
participants. Outs ide observers would have 
thought this impossible a few years ago. In 
honesty, we ourselves had doubts that we could 
reach substantive agreement. We hope that the 
consensus we have achieved lends power to 
our message and recommendations. The pro­
gramme of work and structure for the Global 
Initiative for the Security and Sustainable Use 
of Plant Genetic Resources we propose is not 
perfect. It will need adjusting and reworking as 
we work and learn together. But it is a pro­
gramme we endorse. a programme we pledge 
ourselves to work for, a programme we hope is 
not too late. 

Overview of Past and Current 
PGR Activities 

Within the last two decades, attempts have 
been made to develop a global plant genetic 
resources system, but a fulJy articulated global 
system has yet to emerge. The system that is 
being built depends on actors and actions at 
four levels: community, national, regional, and 
global. 

Community Level 

Community efforts have only recently begun 
to be recognized by the formal sector. At the 
farmer level, we are beginning to learn of and 
appreciate the plant breeding and conservation 
efforts being made by fanners and gardeners. 
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Farmers have been found to: employ their own 
taxonomic systems; encourage introgression; use 
selection; occasionally hybridize; make efforts to 
see that varieties are adapted; multiply seeds; em­
ploy simple cell/tissue culture techniques to pro­
duce new plants; field test; record data; and 
name their varieties. In the course of this innova­
tive activity (which is usually aimed at produc­
tion, not conservation), they also conserve 
genetic diversity and encourage new genetic 
combinations and adaptations. 

In the Philippines, Thailand, Nicaragua, Ethio­
pia, parts of Latin America, and other parts of 
the world, fanners are trying to maintain diver­
sity in fields dominated by uniform varieties­
often with the assistance of fonnal sector cien­
tists. Community conservation efforts also play a 
major role in conserving diversity in times of 
civil strife and natural disasters. 

Increasingly, farmers are involved in purposeful 
conservation projects. ln Ethiopia, landraces are 
being preserved on farms in a programme coordi­
nated by the Plant Genetic Resources Centre of 
Ethiopia. In the United States, organizations of 
farmers and gardeners actively conserve thou­
sands of old cultivars, a significant number of 
which are not found in government collections. 

The infonnal sector is also active in research on 
indigenous farming systems and promotion of 
sustainable forms of agriculture based on diver­
sity. NGO offer training and education tailored 
to community-level conservation and utilization. 
Fostering public awareness of the importance of 
genetic diversity is a prime component of many 
NGO programmes. And a number of organiza­
tions actively advocate for increased conserva­
tion-often to the direct benefit of the fonnal 
sector. 

National Level 

National programmes have now emerged, to­
gether with the International Agricultural Re­
search Centres (IARCs) as the major 
operational elements of the international plant 
genetic resources effort 

A fully functional national programme in PGR 
might consist of: a national coordinator; gene 
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bank holdings; base and acti ve collections of 
plant genetic resources of the country's most im­
portant crops; fac ilities and staff for collecting, 
multiplying, characterizing and documenting the 
material; and effective contacts with national 
crop improvement activities. In addition, there 
may be a fonnal coordinating mechanism, such 
as a national genetic resources committee, 
through which personnel not within the formal 
agricultural infrastructure (such as representa­
tives of farmers groups, NGOs, seed-producing 
companies) may be linked with the mainstream 
of activity (see Institutional Structures and Im­
plementation Mechanisms discussion below). 
Each programme is unique in that it seeks to 
meet national needs; their common desire is to 
be self-rel iant, but not isolated from international 
level activities. 

Investment in storage facilities, training, and col­
lecting has increased in the last rwo decades or 
so, but much more needs to be done. Today, 
some 50 countries have long term PGR storage 
facilities for conservation; 29 of these are in de­
veloping countries. Despite some impre sive 
growth in interest and participation, much needs 
to be done to make national efforts more effec­
tive. Some important or rare collections are 
threatened by indifference and/or neglect by na­
tional authorities or by fundamental political 
changes, as in Eastern Europe. Many national 
systems are not well linked to existing efforts, 
either internally or externally. Some modem 
plant genetic resources storage facilities are not 
functioning because of a lack of operating funds 
or trained personnel. Important or rare collec­
tions are at times threatened by poor storage con­
ditions, a lack of duplication in other collections, 
or difficulties in regeneration. 

Regional Level 

Original plans drawn up by an FAQ panel of ex­
perts in the late 1960s, called for regional gene 
banks to be located in major centres of diver­
sity-the so-called Vavilov Centres-but these 
proved generally unworkable because most na­
tions preferred to support national gene banks 
rather than regional gene banks. 

Centres of genetic diversity do not respect po­
litical boundaries and are often shared by more 
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than one country. Regional cooperation in var­
ious PGR activities, such as joint collecting, 
characterization. evaluation, documentation, 
research, and training may be socially and cul­
turally relevant as well as cost effective. 

Crop research networks have been set up in 
many regions, and most of them include compo­
nents of PGR networks that can facilitate re­
gional cooperation between national systems. 
There is support among and between regional 
NGO PGR networks and formal regional PGR 
networks through joint projects, training, and 
technical advice. In addition, there are indepen­
dent NGO efforts. 

G lobal Level 

FAO has constitutional responsibility to pro­
mote and, where appropriate, to recommend 
national and international action with respect 
to agricultural research, methods of improve­
ment of agricultural production, and the con­
servation of natural resources, including plant 
genetic resources. 

Its involvement and activities in this area since 
the ear\y \ 950s have led to the establishment of 
the FAO Global System for the Conservation 
and Utilization of PGR described in the Interna­
tional Legal Context section found below. 

At rhe international technical level, probably 
the most important single development was the 
establishment in 1974 of the International 
Board for PGR (IBPGR) by the Consultative 
Group on International Agricultural Research 
(CGIAR). Its objective is to stimulate and sup­
port coordinated research on all aspects of crop 
genetic resources. 

The administration of IBPGR is currently pro­
vided by FAO. IBPGR will soon chancre its b 

name to the "International Plant Genetic Re­
sources Institute" (IPGRI) after its formal admin­
istrative separation from FAO. IPGRI's and 
FAO's programmes will, however, continue to 
be developed in close consultation with each 
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other. For that purpose, FAO and IBPGR have 
developed and signed a Memorandum of Under­
standing (MOU) on Programme Cooperation. 
Among other issues this MOU addresses the de­
velopment of a Global Information and Early 
Warning System and the preparation of the State 
of the World Report on PGR. 

Out of the current 16 IARCs of the CGIAR 12 , 
are heavily involved in the conservation and use 
of pJant genetic resources. Each commodity cen­
tre assembles and maintains plant genetic 
resource collections of its mandate crops. 
IBPGR plays a coordinating role in the CGIAR 
and also deals with the technical and scientific ef­
forts on crops outside of the mandates of the 
commodity centres. The expansion of the 
CGIAR focus to include forestry will further 
widen the scope of CGIAR's involvement in the 
conservation and use of plant genetic resources. 

The plant genetic resources of a single crop are 
now of interest to numerous institutions and a 
wide variety of workers. Crop networks were ini­
tiated in the late 1980s. Crop networks, com­
posed of institutes, scientists, farmers, and their 
representatives operate on a crop-by-crop basis. 
Each network encompasses all genetic resources 
activities, including collecting, documentation, 
active and base storage, and preparation for utili­
zation. The networks have the responsibility for 
developing policies and priorities for action for 
their respective crops. This includes establishing 
and managing databases and fostering collabora­
tion among national programmes. These net­
works should become a major working element 
of a reorganized global genetic resources pro­
gramme. 

A significant recent initiative is the organization 
of a Global Environment Facility (GEF) by 
UNEP, United Nations Development Pro­
gramme (UNDP), and the World Banlc This is a 
three-year pilot programme supported by a Core 
Trust Fund together with various co-financing ar­
rangements. UNEP has established a Scientific 
a~d Technical Advisory Panel (ST AP) to pro­
vide the necessary professional support to GEF. 
~he thre~ ~ajor ?bjectives of GEF are (a) protec­
t10n of b1od1vers1ty, (b) limjting emissions of 
greenhouse gases, (c) protection of the ozone 
layer, and (d) protection of international waters. 
From the beginning, GEF has associated NGOs 
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with both project formulation and implementa­
tion. The Core Trust Fund is lodged in the World 
Bank. 

NGOs such as the Rural Advancement Founda­
tion International (RAA) and Genetic Re­
sources Action International (GRAIN) function 
at the global level in an effort to have an impact 
on policies and the implementation of pro­
grammes within the formal and informal ectors. 
Interactions with the formal sector include work­
ing liaisons with organizations such as FAO and 
the European Community (EC). 

International Legal Context 

F AO Global System for the Conservation 

and Utilization of PGR 

In the late 1970s, as national and international ac­
tivities increased substantially to collect and con­
serve plant genetic resources in gene banks, 
questions regarding the safety of the material , 
the ownership of collections, the development of 
national laws restricting the availability of 
germplasm, and intellectual property rights over 
new varieties became the subject of continuing 
debate. As the number of acti vities related to 
PGR increased, the need to establish a mecha­
nism to coordinate intergovernmental action at a 
global level became apparent. 

As a result of these discussions, FAO established 
in 1983 a Global System for the Conservation 
and Utilization of PGR which includes a non­
binding legal framework, the International Un­
dertaking on Plant Genetic Resources and an 
intergovernmental forum, the Commission on 
PGR. As an indication of interest, to date, 128 
countries are part of the global system, of which 
110 are members of the Commission and I 02 
have adhered to the Undertaking. These and 
other legal elements developed in this frame­
work are described below. 

The Commission on PGR functions on the basis 
of "one country, one vote.'' IBPGR and other rel­
evant professional organizations, as well as repre­
sentatives of other UN agencies, regional 
development banks, and NGOs, attend the meet­
ings of the Commission as observers. The Com­
mission serves as a forum for discussing matters 
related to PGR and to recommend measures nee-

Ketjstone Dialogue: Oslo Report 

essary or desirable to ensure the comprehen­
s iveness and efficiency of the Global PGR Sys­
tem, and monitors the implementation of the 
Undertaking. In 1993, the Commission is plan­
ning to convene the Fourth International Techni­
cal Conference on PGR that will examine and 
review the first State of the World Report and 
Plan of Action on PGR. The Dialogue partici­
pants welcome this initiative. 

The International Undertaking on PGR is a non­
binding legal instrument, the objective of which 
is to ensure that plant genet ic resources, espe­
cially specie of present or future economic or so­
cial importance, are explored, collected, 
conserved, evaluated, utilized, and made avail­
able, without restriction for plant breeding and 
other scientific purposes. The Undertaking is 
based on the principle thal PGR is part of the her­
itage of humankind and, therefore, should be con­
served for future generations. This principle, 
which is subject to the overriding sovereign 
rights of nations over the genetic resources 
within their territory, has been qualified by the 
FAO Conference and the Commission on PGR 
in two resolutions that are now annexes to the 
Undertaking. These re olutions recognized that 
Plant Breeders Rights are not incompatible with 
the Undertaking and that the owners of germ­
plasm, through the concept of Farmers' Rights, 1 

should be compensated for their contributions to 
the enhancement of PGR. These resolutions have 
enabled a number of countries to remove their 
original reservations to the Unde11aking. 

At both the Keystone and Madras Plenary Ses­
sions of the Dialogue Series. considerable time 
was spent carefu lly clarifying an operational un­
derstanding of the classifications of plant genetic 
resources addressed by the International Under­
taking on PGR. We are pleased that these discus­
sions have contributed to improved 

1Farmers' Rights, as defined in the text of the International 
Undenaking means ·'rights arising from the past. present 
and future contributions of fanners in conserving. improv­
ing and making available plant genetic resources, panicu­
larly those in the centres of origin/diversity. These rights 
are vested in the International Community, as trustee for 
present and future generations of farmers, and supponing 
the continuation of their contributions, as well as the imain­
ment of overall purposes of the International Undenaking." 
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understanding elsewhere and have enabled the 
membership of the FAQ Commission to be ex­
panded, as well as the adherence to the Interna­
tional Undertaking. 

Since the Madras session, the FAQ Commission 
has taken several important steps that compli­
ment the Undertaking. One such step is the devel­
opment of a network of ex situ germplasm 
collections 1hat are subject to varying degrees of 
commitment lo the safe conservation and unre­
stricted availability of the plant genetic resources 
that are conserved at these gene banks. These 
voluntary commjtments are effectuated through 
bilateral agreements between FAO and national 
governments or the IARCs. Both FAQ and 
IBPGR have recognized the necessity of achiev­
ing maximum complementarity between the 
FAO network of base collections and the already 
existing IBPGR register of base collections and 
to merge them to the greatest degree poss ible. 

In addition, consistent with Keystone Dialogue 
recommendations made in Madras, a voluntary 
International Code of Conduct for Plant Germ­
pfasm Collecting and Transfer, separate from but 
complementary to the Undertaking, has been de­
veloped by the Commission and wilJ be submit­
ted to the FA 0 Conference in November 1991 
for approval. The Code will form an important 
tool for guiding the collection and transfer of 
plant genetic resources, with the aim of facilitat­
ing collection and access to these resources and 
promoting their utilization and development. 

UNEP Negotiations Related to a 

Convention on Biological Diversity 

The United Nations Environment Programme 
(UNEP), establ ished in 1973 on the basis of a 
recommendation of the UN Conference on the 
Human Environment held in Stockholm in 1972, 
has been active in promoting the conservation of 
habitats and critical ecosystems right from its in­
ception. UNEP is currently negotiating a Global 
Framework Convention on Biological Diversity . 
It is possible that this Convention may receive in­
tergovernmental approval prior to the UNCED, 
scheduled to be held in Brazil in June of 1992. 
Such a convention wi ll likely deal with biologi ­
cal diversity at the ecosystem, species and sub­
species levels. 

UNESCO World Heritage Convention 

During the last two decades, the United Nations 
Educational , Scientifi<', and Cultural Organiza­
tion (UNESCO) has promoted the Man and the 
Biosphere Programme (MAB). ln addition , it ad­
ministers the World Heritage Convention which 
accords recognition to both natural and cultural 
sites of eternal heritage value all over the world. 

Other Legal Issues 

In the Ownership and Intellectual Property 
Rights section of this report, other legal issues re­
lated to plant genetic resources are discussed in­
cluding Plant Breeders' Rights (International 
Union for the Protection of New Varieties Con­
vention), patents, and related intellectual prop­
erty rights legislation. 

SUBSTANTIVE ISSUES, FINDINGS, 
AND RECOMMENDATIONS 

Introduction 

The Dialogue group believes that there is a 
clear need for action in response to the critical 
situation facing the world's plant genetic re­
sources. The group recognizes the fact that 
plant genetic resources encompass both agri-
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cultural and env ironmental considerations. As 
such, the concerns just highlighted cannot be 
effectively addressed without consideration of 
the unique linkage between environment and 
development. 

The Keystone and Madras Dialogue reports ex-
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plored these linkages and fonnulated specific rec­
ommendations regarding plant genetic resources 
conservation and use at the community, national , 
regional, and global levels. 

The Oslo Dialogue group urges that these pre­
vious findings and recommendations be care­
fully considered and implemented. At the same 
time, however, the group strongly desired to 
focus this report on recommendations for a 
Global PGR Initiative that will be critical in the 
implementation of the consensus recommen­
dations made in earlier Dialogue reports. 

Building upon the previous Dialogue sessions, 
several very important issues were identified be­
cause they contribute significantly to the prob­
lem facing plant genetic resources including: 
ownership and intellectual property issue ; 
weaknesses in the current plant genetic resources 
system; and serious lack of financial resources. 
The remainder of this report addresses the Oslo 
sess ion's findings and recommendations regard­
ing these criticaJ issues. 

Ownership and 
Intellectual Property 

Role and Issues Concerning PGR 

Conservation and Use 

Introduction. The sphere of plant genetic re­
sources preservation, conservation, and use can­
not be discussed without considering the issues 
of intellectual property rights, plant gennplasm 
ownership, and the control of plant gennplasm 
accessions in gene banks. These issues have 
been the focus of substantial debate and publica­
tion in numerous international fora for nearly 
two decades. 

Recently, the interest and rhetoric surrounding 
these issues have increased. at least in part, as 
the public and private sectors, principally in the 
developed countries, pursue heavily-funded bio­
technology research programmes. PGR will be 
the principal source of genes and related genetic 
sequences for biotechnology-based plant im­
provement and the production of valuable bio­
chemicals. Developing countries are suggesting 
that some fonn of compensation is warranted for 
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the role their peoples have played in the primary 
development of PGR. 

Concerns have been expressed that the applica­
tion of intellectual property rights to the suc­
cesses from biotechnology research in developed 
countries could have negative consequences for 
developing countries. The Dialogue group dis­
cussed the question what will be the net impact 
in economic tenns of extending IPR to biologi­
cal material s and of privatizing resources that 
were prev iously freely available? 

Evolving Jn.ternational IPR Activities. Legisla­
tive activities at the international level will have 
a significant influence on the availability of intel­
lectual property rights in developing countries. 
These activities include the ongoing General 
Agreement on Tariffs and Trade (GATT) negoti­
ations, the recently concluded revision of the In­
ternational Union for the Protection of New 
Varieties (UPOV) Convention, and the patenting 
of plant-related biotechnologicaJ inventions. 

In the absence of the GA TT negotiations, the re­
vis ion of UPOV and plant biotechnology patents 
might assume less significance for the develop­
ing countries and the survival of their plant ge­
netic resources. However, as part of the 
Trade-Related Intellectual Property Issues 
(TRIPs) negotiations of the cu.rrent Uruguay 
round of GA TT, developed countries are press­
ing the developing countries to implement 
stronger intellectuaJ property rights for a much 
broader range of materials. 

If the GA TT negotiations result in the strength­
ening of IPR within developing countries, this, 
in tum, might result in both the adoption of 
plant variety protection systems and the patent­
ing of plants, animaJs. and the genetic materials 
that are contained in them. In previous Dia­
logue reports, the DiaJogue group expressed 
strong concern about the imposition of IPR for 
plant genetic materials through the GA TT or 
bilateral trade negotiations. Every country has 
the right to decide whether and to what extent 
they adopt IPR for PGR. No country should be 
pressed to do so. To date, the issue has received 
little attention and discussion by the GA TI 
negotiators. The Dialogue group strongly rec-
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ommends that the implications ofIPR for PGR 
(as discussed in the Oslo Report) be given 
adequate discussion and evaluation by the ne­
gotiators, with input from national experts and 
otherentities involved withPGR,suchasFAO. 
UNEP, UNESCO. World Intellectual Property 
Organization (WlPO), UPOV, and several 
NGOs, before any GA TI action is taken. 

InteJJectual property right (IPR) systems have 
been instituted by many countries to varying de­
grees in order lo stimulate innovation throughout 
all sectors of society and especially to promote 
investment by and secure rewards for the private 
sector. They are meant to provide an incentive to 
create innovation and to disclose its details. 

There is little doubt that IPR systems under cer­
tain economic conditions are capable of encour­
aging innovations which may contribute to 
improvements in productivity. However, it is not 
possible to predict how those productivity gains 
might be distributed. If IPR systems are ex­
tended to plant genetic resources, depending on 
the precise nature of subject maner that qualifies 
for intellectual property protection and the scope 
of protection ultimately granted, some parties 
will be limited in their access to the protected 
germplasm. Developing countries have been the 
principal sources for PGR, hut the poor farmers 
in those countries are most likely to be at a disad­
vantage without construction of proper safe­
guards. 

The Keystone Dialogue group has reviewed 
these issues and the starus of certain interna­
tional activities in these areas. This review has 
proven especially complex for several reasons. 
There are significant differences in structure 
and complexity among the agricultural sys­
tems in developed and developing countries. 
the definition of protected subject matter as it 
applies to biological material is still evolving 
and far from fixed even in developed countries, 
and specific legal provisions in the area of 
intellectual property rights for biological con­
tent are currently under consideration. 
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Physical Property and Intellectual Property. 
In the context of our discussion on PGR owner­
ship, we think it is important to distinguish be­
tween property in the physical plant genetic 
resource (e.g., seed) and intellectual property. A 
seed is a tangible asset or resource which can be 
sold. Intellectual property is an intangible asset, 
such as a patent or Plant Breeders' Right (PBR), 
recognized by society which grants certain rights 
for its exclusive exploitation. There are signifi­
cant differences in the strategies used to control 
and manage each and in the narure of their im­
pact on access to the plant genetic resources. 

Plant Germplasm Ownership and Accessibil­
ity. Based on past events and current policy, 
most countries have serious concerns about guar­
anteed access to plant germplasm collections, es­
pecialJy those that originate in their country and 
~e stored in another. It has been formally recog­
ntzed by the FAQ Undertaking on Plant Genetic 
Resources that the world's plant genetic re­
sources are part of a global heritage which 
should be accessible to anyone who has need of 
it for plant breeding and scientific purposes. 

The Dialogue group again confirms that every 
effort should be made to minimize all restric­
tions on the access to germplasm, from any 
quarter. Nevertheless, it is recognized that 
breeders' lines can remain outside the full ex­
change relationship in order to allow breeders 
to complete their work and make a formal 
varietal release. In the same way, there exist 
other genetic resources, improved or unim­
proved, for which there may be a reason for 
temporary constraint to exchange. In such 
cases, the world community must yield to the 
jud.ge~ent. of the holder of the germplasm. 
This s1tuat1on should be monitored on an on­
going basis, preferably by the Scientific and 
Technical Advisory Comminee of the pro­
posed Global PGR Initiative (see below). 

At the November 1989 FAO Conference, all 
m~mber countries endorsed an agreed to interpre­
tation of the Undertaking that recognizes both 
Plant Breeders' Rights and Farmers' Rights. 
Plant. Breeders' Rights are a formal system for re­
"'.ardmg developers of plant varieties (see Appen­
dix A). The principle of Farmers· Rights 
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recognizes the fact that farmers and ruraJ commu­
nities have contributed greatly to the creation, 
conservation, exchange, and knowledge of ge­
netic and species utilization of genetic diversity. 
This interpretation aims at reconciling the view 
of the "technology-rich" and the "gene-rich" 
countries in order to ensure the availability of 
PGR within an equitable system. 

The concept of Farmers ' Rights was considered 
in the DiaJogue's Madras Report. This concept 
emphasizes the importance of the contribution of 
farmers and rural communities to ''. .. the creation, 
conservation, exchange, and knowledge of ge­
netic and species utilization of genetic divers ity; 
that this contribution is ongoing and not s imply 
something of the past; and that this divers ity is 
extremely valuable." 

Currently, no formal recognition and reward 
system exists to encourage and enhance the 
continued role of farmers and rural communi­
ties in the conservation and use of plant genetic 
resources. This concern should be considered 
within the context of the Dialogue group's 
recommendation regarding a Global Initiative 
for the Security and Sustainable Use of Plant 
Genetic Resources, which includes the estab­
lishment of a PGR Trust Fund (see below). 
Also, below, the DiaJogue group suggests a 
series of additional measures to help support 
informal innovation. 

Biotechnological Exploitation of PGR. The 
call for equitable compensation for biotech­
nologists and other sc ientists use of plant­
derived genes is likely to increase as improved 
plant varieties and other products developed by 
the new biotechnologies reach the marketplace 
within the next five years. 

Although compensation usually is discussed in fi­
nancial terms, there are other ways that develop­
ing countries may obtain a reciprocal benefit for 
their contribution. Access to genetically engi­
neered germplasm for local breeding, or to gene 
constructs for transfer into indigenous crops, are 
two mechanisms of compensation. 
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The Keystone Dialogue group supports indus­
try efforts. like the recent position taken by 
members of the Green Industry Biotechnology 
Platform (an association active in Europe) to 
make some of their proprietary improvements 
available through bilateral agreements and/or 
technology transfer services. The Dialogue 
group also stresses that ultimately, such efforts 
should fit into a multilaterally agreed-to mech­
anism. 

An Assessment of C urrent IPR Systems2 

Since the Madras session, the Keystone Dia­
logue has explored the implications of the cur­
rent IPR system on the conservation and use of 
PGR in both the formal and informal systems of 
innovation. The "formal system" refers to plant 
breeding, selection, and conservation as devel­
oped and practiced in public and private institu­
tions, especially in the western world during the 
past century. The "informal system" refers to 
plant breeding, selection, and conservation in 
local communities and on small farms, espe­
ciall y in developing countries. 

Both systems respond to appropriate incentives, 
often in different ways. and to differing degrees, 
depending on the context. 

It was agreed that improved varieties-no mat­
ter whether they come from the public or pri­
vate sector and are or are not protected by Plant 
Breeders' Rights-have the tendency to dis­
place landraces and lead to a loss of genetic 
diversity. To the extent that PBR is intended as 
an incentive to develop improved varieties, it 
contributes indirectly to the loss of landrace 
genetic diversity. On the other hand, PBR may 
lead to an increase in the number and source of 
such varieties. 

The Dialogue group further agrees that current 
IPR systems may not be equally appropriate or 
effective in all developing countries. Finally. 
the Dialogue group agrees that there is an in-

2A technical discussion of formal IPR systems, specifically 
PBR and patents, is found in Appendix A. 
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complete understanding of the impact of IPR 
on the maintenance and conservation of plant 
genetic resources. 

It was necessary to identify some of the opera­
cional or agronomic mechanisms by which 
germplasm diversity is maintained or enhanced. 
As part of this evaluation, the Keystone Dia­
logue participants concluded that much of the 
plant genetic diversity still in active use in devel­
oping countries is maintained by small farmer­
breeders as part of their livelihood and personal 
use. The expansion of the seed infrastructure will 
bring this farming sector under increasing eco­
nomic pressure to adopc new varieties. 

The Dialogue committed considerable time to an 
effort to understand the status of small farmer­
breeders in evolving agricultural systems, to de­
fine the nature of their activities as they relate to 
germpla m conservation and utilization, and to 
understand the basis of their security (see Com­
munity Level section below under Institutional 
Structures and Implementation Mechanisms). 
We then sought to identify the potential impact 
of the IPR-related activities on small farmer­
breeders who generally are beyond the reach of 
the seed distribution infrastructure and who ac­
tively maintain considerable genetic diversity in 
the context of their fanning livelihood and prefer­
ences for personaJ use. Negative impacts on the 
activities of the e farmer-breeders will challenge 
their security and the survival of the PGR they 
maintain. 

We have sought to find new mechanisms and in­
centives that could function at the interface be­
tween IPR and PGR to ensure that pJant genetic 
resources are avai lable for the benefit of all. Our 
basic principle is that there must be widespread 
access to and use of PGR according to clear and 
well-defmed rules. 

Impact of PBR. As part of its evaJuation. the 
Dialogue group has sought to detennine the ex­
tent to which Plant Breeders' Rights may miti­
gate or exacerbate negative impacts on plant 
genetic resources. Also, a number of the key pro­
visions of PBR have been reviewed to assess 
their potential impact on small farmer activities. 
'The key provisions were uniformity, the 
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Breeders' Exemption, and Fanner Plantback. 

• Uniformity 

To the extent lhat PBR promoles the develop­
ment of new varieties and thereby the avaiJabi l­
ity of new genetic combinations, commercial 
and public breeding research tend to focus on a 
limited number of crops with large acreage or 
with a high profitability of seed sales. Moreover, 
the existing uniformity requirement to obtain 
PBR ensures a high degree of genetic uniformity 
within a protected variety. The widespread intro­
duction of new and uniform varieties will 
chaJlenge the active utilization of locally adapted 
and genetically diverse landraces and less ge­
netic variation would be, as a consequence, avail­
able to small farmers for local breeding and 
adaptation activity. 

Although uniformity is a criterion for PBR, it 
may also be a consequence of modern breeding 
and market demands. It is encouraged by agricul­
tural policies, such as seed registration and certi­
fication. This uniformity means that there is less 
genetic di versity available for the small farmer 's 
breeding and selection efforts. 

PBR systems and/or publicly administered 
programmes of breeding, seed certification, 
and varietal registration should utilize criteria 
that do not impose unnecessary uniformity in 
the newly released varieties. especially for 
those crops actively bred and exchanged by 
farmer-breeders. 

•Breeders' Exemption 

The Breeders' Exemption of PB R allows for the 
unrestricted use of protected varieties as a source 
of initial variation in breeding programmes. This 
applies to both the formal sector and small 
farmer-breeders. The Breeders' Exemption 
should be interpreted to ensure that market op­
tions for resulting varieties are never restricted. 

The extension of Breeders' Rights under the 
recent revision of the UPOV Convention to 
essentially derived varieties should not be al­
lowed to affect breeding and germplasm ex­
change by small farmers where it results in 
better adapted varieties. It should be noted that 
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pri~ate, noncommerciaJ acts arc also compul­
sorily excepted from the Breeders' Rights. 
Small farmer-breeders may be able to take 
advantage of this exemption. 

•Farmer Plantback 

Under the existing UPOV Convention, the 
Breeders· Right does not cover the reuse 
(~lantback) of farm-saved seed although coun­
tnes are free to extend the Breeders' Right if 
they choose to. The revised Convention now ex­
tends the Breeders' Right to cover such reuse 
and could be used to prevent farmers from re­
planting seed of a protected variety they have 
grown. Countries are free, however, to limit the 
Breeders' Right with regard to Farmer Plantback 
(e.g., to specify that farmers can replant seed of a 
protected variety that they have grown), and 
most countries are expected to do so. 

The Dialogue group recommends that devel­
oping countries that choose to implement a 
PBR system adopt provisions for Farmer 
Plantback. This consideration is especialJy im­
portanr in developing countries where farmers 
either cannot afford to buy seed every year or 
are not consistently reached by a seed distribu­
tion system and must therefore rely on seed 
saved from the previous season. A Farmer 
Plantback provision should exist to allow small 
farmer-breeders to continue their breeding and 
selection activities. However, it does not give 
them the right to sell seed of a protected vari­
ery. 

It also is generally recognized that under cer­
tain market conditions Farmer Plantback par­
ticularly when abused (i.e., used to generate 
seed for resale in large quantities). may dis­
courage commercial investment in the breed­
ing of particular crops. This impact, in tum, has 
a detrimental effect on the degree of commer­
cial inter-varietal variation. the encouragement 
of commercial small scaJe breeding, and breed­
ing for specialized properties. 

In order to mitigate the potential negative im­
pact of Farmer Plantback on private sector 
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investment in plant breeding, the developing 
country should consider the use of certain eco­
nomic incentives to encourage breeding in low 
volume or minor crops, or in major crops, when 
Plantback threatens the economic viability of 
breed ing. 

Impact of Patents. The objective of the patent 
syst_em is to stimulate innovation by rewarding 
the inventor and to encourage private sector tech­
nology to be published rather than kept secret. 
Major efforts currently are underway, under the 
auspices of WTPO, to assist developing countries 
with establishing appropriate intellectual prop­
erty systems, and particularly to take advantaoe 
of the patent information system and facilitat: 
the exchange of technology. Whether or not the 
current patent system fulfills the slated objective 
has been a matter of debate for several decades. 

The Dialogue group did not agree on the relation­
ship between patents and incentives for innova­
tion. The group agreed that the introduction of a 
patent system might not be appropriate for every 
country. For a patent to offer optimum benefits 
to a country. the country must have a certain 
level of development and a suitable infrastruc­
ture. Many developed countries have only re­
cent ly extended their patent systems to cover 
chemical and pharmaceutical products for exam­
ple, whi le many developing countries do not 
allow patents on medicines, and chemical and 
~ood products. In some countries, the vast major­
ity of patents are held by foreign companies and 
are not used in the local production process. 

Whether living things and their genetic materials 
should be patentable is controversial. At one end 
of the spectrum, the United States hold that "ev­
erything ... under the sun made by the hand of 
man[kind]" (Diamond v. Chakrabarty, I 980) 
should be patentable. Under current United 
States practice, patents are granted for novel 
~NA sequences, for constructs containing genes 
isolated from nature, for novel combinations of 
genes and regulator sequences, for plasmids, vec­
tor , modified cells, and for new, altered animals 
and plants (including plant varieties). 

In contrast, few developing countries permit pa­
tents for any forms of life or for genes. Between 
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the two extremes, European laws typically allow 
patenting DNA sequences, gene constructs, and 
microorganisms, but specifically forbid patent­
ing essentially biological processes and plant and 
animal varieties. There is disagreement as to 
whether this provision exclude all patent rights 
over plants and animals. This question might be 
settled by legislation. For example, a European 
Community Directive on thi s matter is in prepa­
ration. Norway is adopting a solution which will 
pennit patents on novel synthetic genes (exclud­
ing genes found in narure and natural microorga­
nisms), but exclude all patents on plants and 
animals. Denmark is considering limiting patent 
on plants and a ban on the patenting of animals. 

Some have the opinion that patenting higher life­
forms and the genetic materials they contain is 
unacceptable for ethical, social. and economic 
reasons. Others strongly contest this. 

These different opinions about the role and ef­
fects of the patent system also were present 
within the Dialogue group. Certain misunder­
standings or misinterpretations were acknowl­
edged by the participants. It was made clear. for 
example, that the right and role of the private sec­
tor in the seed industry and in plant breeding in 
particu lar, was not a matter of fundamental dis­
pute. There also was no dispute over the rights of 
breeders to profit from their work. Neither was 
there any fundamental disagreement over the 
concept of intellectual property rights itself. 

However. concern was expressed by some partic­
ipants about the implication of applying the pa­
tent system to living materials, including plants 
and animals and the genetic resources they con­
tain. They felt that this would unduly restrict the 
exchange of these resources. They also felt that 
this would restrict free exchange that character­
ized public research before the advent of strong 
[PR on living material. 

All participants agreed that applying the patent 
system to plant genetic resources would affect 
the exchange of germplasm, an exchange 
which is seen as the cornerstone of modem 
plant breeding and is the basis for the survival 
of indigenous farming systems. It also was 
agreed that complete lack of adequate incen­
tive and reward mechanism could reduce this 
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exchange as researchers might use secrecy to 
protect their inventions. It also was fully 
agreed that the current patent system applied 
to genetic resources does not recognize the 
important role that farmers had. and continue 
to have, in the development and maintenance 
of germplasm. 

It was strongly recommended that the im­
plications of the patent system on the conser­
vat ion, use. and ava ilabi lity of genetic 
resources should be further assessed, and that 
any policies relating to the extension of the 
patent system to plant genetic resources should 
take these implications into account. Any ini­
tiatives to devise patent systems for plant ge­
netic resources should attempt to minimize 
potential negative impacts on the use and avail­
ability of the e resources. 

Accessibility of PGR Protected by Patents. 
The Dialogue group also focu ed its attention es­
pecially on the implications of patents on the 
availability and exchange of genetic resources. A 
patent limits , by definition, access to patented 
products or techniques for use in the productive 
process, as the patentee can prevent others from 
using it commercially. However. the extent to 
which such restriction takes place depends on 
the nature of the patent claim, provisions in the 
patent law, and practice of the patentee. 

While there was agreement on some of these is­
sues, there also were several areas where it was 
impossible to reach consensus. Some partici­
pants expressed strong concern that the current 
patent system widely applied to genetic re­
sources would be biased towards the interests of 
the already strong breeding sector in developed 
countries and to the detriment of national plant 
breeding programmes and companies in the de­
veloping world. They also were worried about 
the implications for the future of national and in­
ternational public research as this sector is espe­
cially dependent on the free exchange of genetic 
materials and information. Overall, they stressed 
that the patent system was designed for inani­
mate maner and not suitable for living things and 
were of the opinion that rather than promoting in-
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novation in biological sciences, it might reduce 
or even block it. 

Other participants, however, were of the opinion 
that the patenting of genetic resources would gen­
erally lead to increased research in plant breed­
ing and biotechnology, and stimulate the 
production of many new and useful plant varie­
ties and characteristics, as well as the publication 
of technology and exchange of novel germ­
plasm. They believed that ultimately the e in­
creased innovative activities would be beneficial 
also for resource-poor farmers in developing 
countries. They felt that without strong patent 
protection on genetic materials, the private sec­
tor would not invest in this area, and would 
target only areas where intellectual property pro­
tection is not necessary, such as hybrids. 

These different perspectives on the usefulness 
and implications of the patenting of life forms re­
flect that the matter is far from resolved. In many 
countries, an intense pol icy debate on this matter 
is underway on all of the above mentioned areas. 
AJso, several technical and legal problems re­
lated to the patenting of genetic materials remain 
unresolved. 

However, where countries choose to apply the 
patent system to genes. the Keystone Dialogue 
group would encourage the plant biotechnol­
ogy industry associations and individual com­
panies commercializing plant varietie with 
patented genes to adopt the following policies: 

• Provide clear notification when a patented 
gene is residing in an improved variety; 

• Clearly state that derivative breeding with 
the varieties will not be restricted; and 

• Offer to grant licenses for the patented 
gene for use in other varieties of the same 
crop in which the gene was commercial­
ized at ten years from the date of first 
commercial sale. 

Such actions by industry might also serve to 
diffuse some of the criticism about the patent­
ing of genes, and could serve as an example to 
improve availability of germplasm for contin­
ued use within the framework of the patent 
system. 
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Incentives to Informal Innovation as a Means 

to Further Implement Farmers' Rights 

A weakness ofIPR systems in relation to plant 
genetic resources is their ineffectiveness in 
providing incentives to informal innovation. 

Recognizing th is shortcoming and the critical im­
portance of informal innovation systems for the 
conservation of PGR, the group examined alter­
native strategies with potential to encourage in­
formal innovation, and further implement 
Farmers' Rights. 

Agricultural pol icy in many developing coun­
tries tends to provide major disincentives to both 
public and private sector investment in input-sav­
ing technologies. Policy mechanisms such as 
input subsidies, food price subsidies/ceilings, 
overvalued exchange rates, research policies bi­
ased toward high-input agriculture, and credit 
policies that discriminate against minor crops 
and traditional varietie , work in concert against 
the small-scale farmer and efforts to improve 
small-scale fanning systems. 

Certain of these poUcies are des igned to provide 
incentives to improve productivity. Often this 
means subsidizing the use of modem varieties 
and high levels of inputs. The goal of increased 
and sustainable production is critical. However, 
in many cases the goal of increased production 
may be reached as well, and the criterion of sus­
tainability will also be better satisfied through 
the utilization of locally-developed varieties. 

Informal innovators can be encouraged to con­
tribute to this goal through elimination of pol­
icy instruments which discriminate against 
useful varieties developed by this sector (e.g., 
credit tied to the use of particular varieties). 
Reforms in this area could stimulate the utili­
zation of local PGR, reinforce conservation at 
the community level, and contribute to sustain­
able agricultural practices generally. The Dia­
logue group urges that appropriate policy 
changes be enacted. 

Many of these policy mechanisms are dictated 
by politics and are unlikely to be changed purely 
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as a means of improving PGR conservation. utili­
zation, and innovation. IL is therefore desirable 
also to consider policy mechanisms which would 
provide incentives to informal innovation. In es­
sence, these would encourage and/or reward 
farmers for their efforts to mainrain and enhance 
crop diversity, and to develop varieties with bet­
ter qual ity, improved yield, stress and disease re­
sistance, and more efficient utilization of inputs. 

As discussed elsewhere in this document, there 
is a great need for increased agronomic and eco­
nomic research at the small farm level. There is 
a need to identify and describe constraints wirhin 
the informal sector to enable beuer targeting of 
incentives. Research is needed to help solve tech­
nical constraint faced by informal innovation. 
One simple but potentially effective approach is 
the idea of a "Conservation Corps" which cou ld 
include the provision of fellowships for young re­
searchers interested in working al the farm level 
and training workshops for farmers interested in 
plant breeding, variety testing, and selection. 

Improved market opportunities for a wider vari­
ety of produce and for better quality products 
also will serve as a direct reward to farmers for 
improvement of a diversity of varieties. Here 
again there is a role for different approaches 
such as improvements to market infrastructure 
(e.g., transporration of goods to markets, remov­
ing legal restrictions on local markets), in forma­
tion campaign , "arietal advertis ing, agricultural 
fairs to familiarize consumers, and market re­
search. 

Farmer cooperatives can support PGR work at 
the local level through the provision of germ­
plasm, appropriate technologies, and training. 

Unresolved Issues 

The Dialogue group wishes to confirm its be­
lief that the plant genetic resources community 
should continue to strive for greater transpar­
ency, mutual confidence and trust throughout 
the system, leading to a situation of increasing 
full access to plant genetic resources. 

The following two concepts were received posi­
tively and with interest in holding further discus­
sions from participants from industry and NGO 
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backgrounds. Those participant more directly 
engaged in gene bank operations were less inter­
ested in pursuing discussions in these areas. 

In the course of discuss ing the positive or nega­
tive impact of formal plant breeding in develop­
ing countries, participants saw value in 
encouraging an ongoing dialogue among various 
interest groups on the wider implications of the 
introduction of plant genetic resources in the 
form of advanced varieties. Such discussions 
could bring still greater trust and transparency to 
the community and allow the world to ensure the 
greatest benefit from PGR introductions. 

The Keystone Dialogue considered ways to rec­
ognize the contribution made by all countries 
through their accessions now held in gene banks 
worldwide. For example, it was suggested that in 
the long-term every gene bank in the interna­
tional system might provide each country con­
tributing germ plasm with an inventory of the 
accessions known to have originated in the con­
tributing country. A revised inventory could be 
prepared every five years or at the time new col­
lections are added. Despite general agreement on 
the desirability of making such information avail­
able, this would require a much b~tter funded, 
more efficient, and better functioning series of 
PGR data banks than presently exist. 

A further idea would incorporate licensing agree­
ments giving more favorable access to commer­
cialized materials derived from gene bank 
accessions to those who contributed the germ­
plasm. Although such a scheme would recognize 
and thus encourage more active participation by 
''gene-rich" countries, it would impose consider­
able burdens on the gene banks and raise many 
difficulties for implementation. 

There were several broadly shared and serious 
reservations about the desirability of trying to im­
plement such proposals. 

An Analysis of Gaps and Needs 

A global system for the security of the world's 
PGR is developing, but the ex isting institu­
tional capacity. structures, and programmes 
are generally inadequate and underfunded at 
all levels. An effective and responsive system 
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must be sustainable and ensure conservation 
and availability of PGR to meet future global 
needs for formal and informal systems of PGR 
conservation and utili zation. The Dialogue 
group identified current gaps and weaknesses 
which must be remedied if the system is to cope 
with the urgency of the s ituation. 

Conservation Strategies 

PGR conservation efforts can be carried out in 
various ways: (a) in situ conservation in natural 
or original habitat; (b) ex situ conservation in 
gene banks as seed, tissue, or pollen, in field 
gene banks, or in other live collections; and (c) 
on-farm/community conservation. 

Ill situ conservation. In situ conservation of 
plant genetic resources depends on eco-geo­
graphic surveys to determine the amount of d i­
versity present, its current status, and established 
measures ro ensure future assessments. 

In situ conservation should be seen as comple­
mentary to ex situ conservation. This is very 
often not recognized. 

Ex situ conservatiofl. Ex sill/ conservation in­
volves collecting, storage, and regeneration, doc­
umentation and information systems, evaluation, 
enhancement, and exchange. 

•Collecting 

The inadequacy of most current collections is 
widely recognized . Even in major crops, there 
are important areas of diversity that remain to be 
sampled. and some areas where past sampling 
was inadequate or faulty may need to be 
revisited. 

Minor crops have been neglected and are in 
serious need of further collection. 

• Storage and Regeneration 

Many existing facilities lack modern storage. 
Even some global base collections are stored 
under inadequate or insecure conditions. 
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Much of the genetic erosion taking place today 
occurs inside gene banks because of lack of re­
generation, poor storage or handling conditions, 
inadequate funding to ensure proper operation, 
lack of trained personnel, or managerial ineffi­
ciency. Additionally, wars and civil unrest 
threaten the security of collections. 

Field gene banks, often used for perennial spe­
cies (fruits, cash and plantation crops, and for­
estry) require large areas and are expensive ro 
operate and difficult to manage because of de­
manding maintenance requirements. Many tropi­
cal crops cannot be stored in regular gene banks 
and therefore must rely on field gene banks or in 
vitro conservation. 

To maintain the genetic integrity of samples and 
to ensure the security of ex isting collections, 
more funding for long-term storage and effective 
regeneration are urgently required. 

• Documentation and Information Systems 

Much material currently in ex situ conservation 
lacks documentation. No national or regional 
programme has fu lly documented all of its 
material. 

Without documentation, much of this material 
will never be used . Valuable characteristics pre­
served in gene banks may be unknown to poten­
tial users. 

In formation systems at both national and interna­
tional levels are currently inadequate and many 
fa il to take full advantage of the opportunities of­
fered by modern computer technology. Informa­
tion about accessions gathered from farmers and 
based on their practical experience is often lack­
ing in collections. Considerable data stored in nu­
merous locations but not computerized are 
essentially unavailable to researchers and gene 
bank curators . 

• Evaluation and Enhancement 

Many programmes lack the ability or resources 
to evaluate or enhance the materials they are 
conserving. This is particularly true with minor 
crops. The result is incomplete usage of valu­
able genetic materials. 
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Evaluation should be carried out in suitable envi­
ronments where more traits can be assessed. To 
improve their effectiveness and to improve utili­
zation of PGR, many gene banks may need to 
take on increased responsibi lity for PGR en­
hancement. 

• Exchange 

In some cases the exchange of plant genetic re­
sources remains problematic. Exchange can be 
hampered by a lack of capacity or resources of 
gene banks to answer all requests for material. 
Sometimes government decisions may hamper 
exchange. The current system cannot solve these 
problems without addressing a wide range of ad­
ministrative and political issues. 

There is also a critical need for additional 
quarantine fac ilities. While seed exchange is 
vital and valuable, exchange without adequate 
quarantine precautions could lead to the intro­
duction of new pests and diseases. 

On-farm/community conservation. On­
fann/community conservation includes aspects 
of collecting, storage, and regeneration, appropri­
ate documentation and information systems, eval­
uation, monitoring, research, training, and 
advocacy. /11 situ conservation of landraces is 
also emerging as a viable method of PGR conser­
vation. Mutual benefits could be obtained by 
closer ties between the formal and informal sec­
tors. For example, this could result in training of 
grass roots conservationi sts and the development 
of more efficient conservation systems, storage 
technologies, breeding methods, etc. The infor­
mal sector cou ld also benefit from the careful 
and coordinated introduction of new genetic ma­
terials to expand options for local breeding en­
deavors. A "Conservation Corps" of young 
professionals could help provide technical sup­
port to community organizations. 

Involvement at all levels in the decision-making 
process within the formal sector would bring ben­
efits to both sectors and possibly enhance the 
ability of NGOs to utilize the resources of the 
formal sector, and advocate for improvements 
and additional support for both sectors. 
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Community level work is chronically un­
derfunded. Genetic losses could be prevented 
in these programmes through provision of 
modes t funding tied to specific conserva­
tion/utilization objectives. 

Other Concerns That Require 

Special Attention 

Mollitoritig and Early Warning. Genetic ero­
sion is a stealthy process that may often go unno­
ticed until it is too late. This is often caused by a 
lack of information about the existing range of 
genetic diversity, and no timely warning of 
events that may affect such diversity (introduc­
tion of new varieties, crop failure, etc.). Loss of 
habitats is often not ystematically recorded. 

Not all genetic erosion can be prevented. How­
ever, at present no comprehensive or coordi­
nated system exists which would provide an 
early warning of impending genetic erosion. 

Sustainability. Many developing countries, 
particularly in South and Southeast Asia, experi­
ence high population pressure on land and water. 
This is also the region where a majority of the 
world 's poor people live. Therefore, accelerated 
economic development is a must in such coun­
tries for meeting the minimum needs of rural and 
urban families for food, water, clothing, shelter 
and work. Nearly 70 percent of the population in 
these countries depend upon crop and animal 
husbandry, fisheries, forestry and agro-process­
ing for earning their livelihood. Therefore, the 
gains achieved in agricultural advancement must 
not be at the expense of basic environmental as­
sets like land, water and biological diversity. 

It is in the development of techniques for sustain ­
able advances in productivity that PGR plays a 
pivotal role. Using the naturally occurring ge­
netic variability for producing new crop strains 
carrying a wide range of genes from landraces 
and wild species, it is possible to reduce the use 
of chemical pesticides and fertilizers. 
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Plant breeding for sustainable agriculture will 
need special genetic enhancement centres to 
create novel genetic combinations for distribu­
ti on to local breeders, including farmers 
groups. 

Research. 

A better scientific understanding i required to 
solve the problems that hamper PGR conser­
vation. This can only be achieved by an inten­
sification of integrated and systematic research 
on technical and soc ioeconomic aspects of 
PRG conservation. 

More research will also be necessary to reduce 
costs and achieve greater managerial efficiency 
in the establishment and maintenance of in situ 
and ex situ collections. Research i also required 
on techniques involved in assessing genetic vari­
ation, maintaining genetic integrity during seed 
regeneration, all aspects of gene bank manage­
ment, novel storage techniques, pathology, seed 
health and quarantine, among others. To ensure 
wider use of genetic diversity, gene banks should 
increasingly become involved in the enhance­
ment of plant genetic resource . Research is 
needed to demonstrate and make more effective 
the essential role of PGR in achieving sustain­
able agriculture. Special research effort should 
be directed at on-farm/community conservation 
and utilization. 

Training. 

An expanded and more effective gene bank 
ystem will require additional and better 

trained staff to implement PGR research and 
conservation. 

Core segments should be included in the curric­
ula of formal undergraduate and postgraduate 
courses. with provision for specialization. There 
is also a need for more in-service training at re­
search institutions for researchers, technicians, 
students, and farmers. To involve the informal 
sector more effectively, special training efforts 
are needed in: on-farm techniques; on-farm con-
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servation; Land use management; vegetative prop­
agation; communication; and other skills. 

Public Education and Awareness. 

The long- term commitment of substantial fi ­
nancial resources to PGR conservation will 
require the widespread understanding and sup­
port of the public, governmental. and private 
sectors. 

Enlisting support from these diverse elements of 
society will require a well-orchestrated pro­
gramme of information and communication con­
cerning the activities, issues, and successes of 
the plant genetic resources community. 

Although there have been substantial efforts to 
produce and catalog technical information con­
cern ing plant genetic resources for the scientific 
community, clear and concise presentation mate­
rials for policymakers and for educational pro­
grammes have been rare or produced on limited 
funds largely by the NGO community. 

A multifaceted awareness programme, directed 
at appropriate audiences, is a necessary and criti­
cal component of a Global Plant Genetic Re-
ources Initiative. The objecti ves should be to 

attract more interest in PGR management as a ca­
reer, to educate policymakers, to enlist the sup­
port of specialized groups within the public 
sector, and to heighten general public awareness. 

Generation of public awareness of PGR and its 
importance for food and livelihood security 
shou ld be given a very high priority in the action 
programme. 

Magnitude of the 
Funding Requirements 

to Meet the Needs 

Introduction 

The participants of the Keystone Dialogue, 
representing programmes at all levels, used 
their collective experience and judgement in 
determining the funding needed to strengthen 
and sustain conservation and uJilization of 
PGR. The proposed levels of additional fund-
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Vavilov Centers of Plant Genetic Diversity 

Areas of the World Where Food Crops Originated, 
and Where the Genetic Diversity of Those Crops Is Greatest 

I. Ethiopia 
barley, coffee, sorghum 

2. Mediterranean 
oats, olives, wheat 

3. Asia Minor 
barley, lentil, oats, wheat 

4. Central Asia 
apple, chickpeas, lentil 

5. Indo-Burma 
eggplant, rice, yam 

6. Indo-Malaya 
banana, coconut, sugar cane 

7. China 
sorghum, millet, soybean 

8. Central America 
bean, corn tomato 

9. Peru-Ecuador-Bolivia 
bean, potato, squash 

I 0. Southern Chile 
potato 

11. Brazil-Paraguay 
peanut 

12. North America 
sunflower 

13. West Africa 
millet, sorghum 

14. Northern Europe 
oats, rye 

ing were deveJoped by the Dialogue group to 
provide a sense of the magnitude of funding 
needs. The funding estimates outlined below 
were based on the best infonnation available 
to the Dialogue group at the 31 May-4 June, 
J 991 Oslo Plenary session. These estimates are 
conservative and will require more detailed 
analysis. However, we are confident that the 

order of magnitude is realistic and indicative 
of real and urgent needs. 

In calculating the needs for additional funding, 
certain assumptions were made. Central to a 
global activity are national programmes. Each 
country requires genetic variation in support of 
ongoing breeding programmes (working collec­
tions). This would seem to fall within the na-
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tional responsibility. Additional funding would 
Lhen be allocated on the basis of the importance 
of PGR found in the country beyond those short­
tenn needs. 

Consequently, major recipients would be located 
in the recognized centres of diversity. (See map 
on following page.) A national programme gener­
ally includes both a fonnal gene bank and com­
munity level activities. No attempt is made to 
separate the two in tenns of funding as that 
would probably differ by country. 

Most major industrialized countries fall outside 
centres of diversity and for that reason would not 
qualify as major recipients of funding. However, 
there is a question as to whether the level of eco­
nomic wealth of a country should be taken into 
account. The concept of contributors of funds 
and contributors of gennplasm may follow a gen­
eral panern now, but may do so less in the future 
as countries develop. Also, infonnation, en­
hanced materials, and technology may become 
increasingly important as in-kind contributions 
to a global system, and may have to be taken into 
account. In addition, the roles and responsibili­
ties of various e lements of the global system will 
be evolving, as discussed elsewhere in this re­
port. Many of these matters have not yet been re­
solved. Hence, financial requirem~nts have been 
estimated only for the period 1993-2000. lt is as­
sumed that beyond that period the results of 
UNCED 1992 will have become operational and 
available funding determined, on the basis of in­
depth analyses of the real needs. 

Components Requiring Funding 

All funding estimates discussed below are pre­
sented as percentages of available funds, which 
the Dialogue group believes should total US 
$300 million per annum ( 1991 US dollars) in the 
1993-2000 period. 

Present holdings of PGR, as documented in the 
IBPGR Database on ex situ conservation, num­
ber approximately 3.5 million accessions of 
which 50 percent are known to be stored under 
long- and medium-term conditions (i.e., at -10 to 
-20 degrees Celcius). 

National Programmes. In calculating financial 
requirements to collect, store, maintain, and doc­
ument a reasonable sample of still existing PGR 
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diversity or seed in cold storage, a number of as­
sumptions are made. 

• Only part of the presenl day holdings are 
unique samples (probably less than 50 per­
cent). 

• All unique samples have to be stored in at 
least two gene banks. 

• The number of unnecessary replicated sam­
ples over those in gene banks will approxi­
mately be balanced by additional samples 
still to be collected, and therefore the total 
number of accessions in collections will not 
exceed 4 million. 

• The capital expenditure for adequate gene 
bank facilities is approximately $75 per sam­
ple. 

• The cost of storage, maintenance, and docu­
mentation per sample is estimated to be on 
the order of $50 per sample, based on cur­
rent costs of a number of gene bank pro­
grammes. 

To conserve the Iota! estimated world collection 
of 4 million unique samples at $50 per sample re­
quires $200 million. Current expenditure is esti­
mated at $75 million. Hence the added financial 
requirement per annum should be 43 percent of 
the Fund. 

Field Gene Banks and In vitro Collection. A 
sizeable number of crops cannot be stored long 
term in cold storage. This includes vegetatively 
propagated crops, many tree species, and species 
with seeds that lose their viability rapidly under 
conventional storage conditions. These species 
have to be maintained in field collections and/or 
in vitro collections (tissue culture). At present, 
approximately 150,000 accessions are stored 
under these conditjons with an estimated 2,000 
accessions in in vitro collections. It is estimated 
that 10 percent of total future holdings will be in 
field gene bank collections. 

It is difficult to provide a re liable estimate of the 
possible cost of a total world collection of such 
crops. However, the additional financial require­
ments for expanded collections is unlikely to be 
Jess than 6 percent of the Fund. 

On-Farm Conservation. Current recorded ex­
penditure for stimulating and facilitating on-farm 
and community conservation through NGOs is 
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Total Costs per Annum 

National Programmes 43% 
Field Gene Banks 6% 
On-farm Conservation 6% 
Supporting Activities 10% 
Research 17% 
Training 4% 
Public Education & Awareness ~ 

Subtotal 94% 
Capital Investment/Annum 

from 1993-2000 ~ 
Total* 100% 

estimated to be on the order of $7 million. A sub­
stantial increase would seem reasonable in view 
of expanding programmes in this area: 6 percent 
of the Fund should be allocated toward this end. 

In Situ Conservation. It is assumed that in situ 
conservation of PGR will be an integral part of 
overall biodiversity conservation. To insure ade­
quate conservation requires a number of activi­
ties including eco-geographical surveys, 
monitoring of important habitats, etc. These 
costs are included in the financial requirements 
for research. 

Supporting Activities. Coordination and stimu­
lation of the international system (FAO, IBPGR, 
networks, etc.) as well as an adequate intergov­
ernmental implementation structure of the kind 
discussed below may require an additional 
amount equal to 10 percent of the Fund. 

Research. Rationalization and provision for 
PGR conservation with an appropriate knowl­
edge base may require 17 percent of the Fund. 

Training. Provision of enough skilled person­
nel to execute various activities on plant genetic 
resources may require 4 percent of the Fund. 

Public Education and Awareness. Generation 
of public awareness of PGR and their import­
ance so that long-term conservation is secured 
may require 8 percent of the Fund. 

Capital Investments. Of the current holdings 
approximately two million samples are stored in 
long-term or medium-term storage facilities. 
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Hence, there is a need to build new gene banks 
or expand present facilities for another two mil­
lion samples at $75 per sample. The total capital 
expenditure required therefore is 6 percent of the 
Fund. 

The suggested annual additional funding require­
ment of $300 million may seem a large sum. It is 
an approximately four-fold increase in global 
funding of PGR conservation over current levels. 
Considering the present state of inadequacy of 
the current system, that would not seem exces­
sive. The total annual global seed value at mar­
ket prices was estimated to be $50 billion in the 
mid-1980s. Of this, $18 billion was from farmer­
saved seed, the public sector contributed $17 
billion, and the private sector $15 billion. Assum­
ing that these figures are realistic, $300 million 
represents no more than 0.6 percent of that total 
value. If estimated in terms of global agricultural 
output, $300 million represents less than 0.002 
percent. 

An organizational structure is required to man­
age the fund. Specific recommendations are 
made in the section on Institutional Structures 
and Implementation Mechanisms. However, it 
should be clear that in addition, strong technical 
support is needed to: develop strategies and ac­
tion programmes; coordinate activities within re­
gions in all aspects of collection management 
and utilization; provide training; assist in institu­
tion building; stimulate community involvement; 
and so on. Many of these activities are presently 
carried out on a limited scale by the IBPGR. An 
expanded and institutionally reorganized IBPGR 
and appropriate regional and national gene banks 
might be considered for providing the necessary 
institutional support. It should have the confi­
dence of the international PGR community and 
at the same time be accepted in the political 
arena. 

It is clear that a build up of facilities and the 
development of human resources will deter­
mine the needs and the ability to utilize funds. 
For this period, a minimum total allocation of 
approximately $1.5 billion will be needed to 
lead into tl)e 21st century. This figure probably 
represents the amount which can be efficiently 
expended in the seven year 1993-2000 period. 
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During the period 1993-2000 much will be 
learned regarding additional needs and the as­
sociated levels of funding required as we enter 
the 21st century, and the funding estimates 
above will need revision. 

Institutional Structures and 
Implementation Mechanisms 

Introduction and Guiding Principles 

The Global PGR Initiative that is proposed 
here should be structured in such a way that it 
can contribute to the development of "Agenda 
2 1" for the UNCED. h can then be im­
plemented by national governments and the 
international community for the initial period 
of 1993-2000. and on into the 21st century. It 
incorporates specific objectives and targets, 
principal inst itutional responsibilities, and 
costs. 

The Initiative is intended to be a joint effort by 
all governments of the world and by all orga­
nizations who are concerned with the conser­
va tion and utili zat ion of plant genetic 
resources, including those who are contribu­
tors of germplasm. information, funds, systems 
of innovation, and technology. 

The major tasks to be addressed under this 
Initiative include the development of policies 
and strategies for collecting, conserving, eval­
uating, and utilizing PGR for promoting sus­
tainable global food security as well as the 
livelihood security of rural communities. The 
activities should include: support for research; 
institutional and human capacity building: 
field operations: genetic evaluation and en­
hancement; exchange of germplasm; adapta­
tion to e nvironmental changes; and 
communication . information dissemination. 
and training. 

In developing an effective implementation 
mechanism for the Global PGR Initiative, the 
following five broad considerations have been 
kept in view. 

• No new PGR superstructures should be 
created; 
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• Optimum use should be made of existing 
institutions and organizational structures 
for implementing the programme, filling 
critical gaps where essential; 

• Adequate emphasis should be placed on 
confidence and consensus-building and 
better working arr:mgements; 

• Improved convergence and synergy 
should be generated among the diverse 
agencies working in the area; and 

• A high level of technical and scientific 
integrity and social equity should be main­
tained in PGR activities. 

Thus, the proposed Global PGR Initiative inte­
grates principles of ecological sustainability, 
economic efficiency, intra- and inter-genera­
tional equity and broad and diverse participa­
tion. To make the Initiative an operational 
reality institutional and implementation mech­
anisms need to be addressed at the following 
four levels: 

• Community 
• Country 
• Regional , Intercountry, and 
• Global 

Our recommendations with reference to these 
levels of activity are presented below. 

Community Level 

It is at the level of local farm communities, 
particularly in developing countries, that con­
tinuous improvement and preservation of PGR 
takes place through informal innovation mech­
anisms. Informal conservers are involved in 
practical field work. Such work needs to be 
recognized, rewarded, and strengthened. 

It is estimated that specific work is underway in 
at least 35 countries and that the annual dollar 
commitment to this work for estabHshed nongov­
ernmental organizations exceeds $7 million. a 
sum roughly equal to the annual budget of 
IBPGR. The total value of all such activities at 
the community level significantly exceeds even 
this amount. 

It is, therefore, important to find mechanisms 
that will allow the participation of the informal 
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community system in the formulation and execu­
tion of a full programme of action from the 
global to the national level. It would be helpful 
to prepare a database of informal conservation 
groups, as best they are known, throughout the 
world. The Dialogue group notes that FAQ is un­
dertaking such a task. Also, there exists a net­
work of NGOs that work directly with local 
communities. These organizations are legal enti­
ties with administrative capabilities and they are 
fully accountable to their national governments. 

A wider network of regional organizations dedi­
cated to sustainable agriculture including PGR 
conservation, have emerged in recent years. 
Such "multinational" regional NGOs as the 
Latin American Consortium for Agroecological 
Development (CLADES), Southeast Asian Re­
gional Institute for Community Education 
(SEARICE), Environment and Development As­
sociation (ENDA), and Seeds of Survival in Af­
rica also have legal identities and complete 
administrative accountability. Through these and 
other networks, it is possible to engage the infor­
mal community conservation effort in the plan­
ning and implementation of global PGR work. 

The· linkage between the formal and informal in­
novation systems in plant breeding is a continu­
ous and dynamic one. For strengthening the role 
of local communities in the conservation and im­
provement of landraces, it will be desirable that 
agricultural universities, research institutes, and 
extension agencies provide training a_nd techni­
cal support to farmers' associations and commu­
nities and undertake participatory research with 
them. As discussed above, a Conservation Corps 
of young professionals should be established to 
help provide technical support to community or­
ganizations. 

National Level 

National efforts and commitment are critical 
for the success of PGR conservation and utili­
zation programmes. While international pro­
grammes can supplement and strengthen 
national efforts, they cannot substitute fo~ 

them. Therefore, there is need for an apex level 
body to stimulate and support PGR work in 
every country. 
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Such a body could provide the necessary policy 
and political oversight and help to mobilize and 
administer funds. The tasks to be accomplished 
include: scientific research; technical advice; 
project evaluation and monitoring: education; in­
formation; communication; germplasm exchange 
and conservation; quarantine arrangements; re­
view of legal and regulatory mechanisms; 
human and institutional capacity building, and 
coordina6on of community , national, and interna­
tional efforts. Such an apex level body can de­
velop an early warning system, identify hot spot 
locations requiring priority attention, and estab­
lish ex situ seed storage facilities. 

The apex level body, which can be in the form of 
a National PGR Board or Commission, should 
be linked to the most appropriate ministry/gov­
ernment department. This will nonnally be the 
Ministry of Agriculture. Although its precise 
structure can vary from country to country de­
pending on the tasks to be performed, such a 
body should have the administrative authority 
and fiscal autonomy essential for it to be able to 
djscharge its duties effectively, economically, 
and expeditiously. It should be an empowered 
body capable of allocating funds within the lim­
its prescribed by the concerned government for 
PGR activities. To be purposeful, it should be a 
decision-making body and not just a debating or 
recommending body. It should undertake peri­
odic reviews and evaluations of national PGR 
programmes. 

While implementation structures may vary, the 
aim in all countries should be to have an effec­
tive mechanism for sustainable support to the 
Global PGR Initiative. In Norway, for example, 
a National Committee on Sustainable Develop­
ment under the chairmanship of the Prime Minis­
ter has been created. It has representatives from 
industry, the research community, policy mak­
ers, and NGOs. In such cases, the empowered 
committee on PGR could report to the National 
Committee on Sustainable Development. 

A priority task for a National PGR Board/Com­
mission will be the finalization of a national strat­
egy and programme of work for the period 
1993-2000. The Board/Commission should also 
undertake the task of compiling an inventory of 
the PGR heritage of the country. 
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It can periodically publish or encourage the pub­
lishing of a report on the state of PGR in the 
country. 

The nationaJ plan of action fo r "Agenda 2 1" for 
the period 1993-2000 should be prioritized and 
costed. The concerned government depart­
ment/ministry should mobi lize sufficient finan­
cial and technical resources from national, 
bilateral, and multilateraJ sources for ensuring 
the successful implementation of the programme. 

It could also issue from time to time early warn­
ing on potential losses of PGR and undertake 
timely action to secure precious collections. For 
example, the civil str ife in Ethiopia could be a 
potential danger to the unique germplasm collec­
tion of over 50,000 accessions maintained in the 
Ethiopian Gene Bank. The secur ity of existing 
collections and eliminating threats to the already 
protected areas need urgent attention. Saving en­
dangered species listed in publications, normally 
referred to as Red Data books, should be a prior­
ity task. The nationaJ body should promote link­
ages between ex situ and in situ conservation 
programmes and stimulate research on economi­
cal and effective methods of conservation. 

The composition of the Board/Commission/Com­
mittee should be such that all the principal stake­
holders are represented. This will include 
representatives of government departments, pri­
vate and public sector plant breeding companies, 
profess ional PGR experts, social scientists, and 
representatives of non-governmental and 
farmers' organizations. Such a body should have 
strong leadership and should be in a position to 
attract and retain as its members men and 
women who are committed to the cause of PGR 
conservation and sustainable utilization. 

Regional and Intercountry Collaboration 

Centres of genetic diversity do not respect po­
litical boundaries and are often shared by more 
than one country. Existence in most continents 
of political and/or economic integration sys­
tems and organizations and financiaJ regional 
development banks (Asian, African. Inter­
American) provide an environment conducive 
to regional cooperation. Regional profess ional 
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associations and regional research instj tutes 
(e.g., Centro Agronomico Tropical de Jn­
ves tigac iones y Ensenanza (CATIE)) also 
offer umbrellas for cooperation. 

Regional cooperation in various PGR activities, 
such as joint colJecting, characterization, evalua­
tion, documentation, research, training, and quar­
antine arrangements, may prove more relevant 
socially and culturaJly, and more cost effective. 
However, any regional cooperation must be 
fi rmly based on strong national programmes. 
There are opportun ities for division of labor and 
distribution of tasks among collaborating coun­
tries and emergence of one or more lead centres 
for one or more crops. Joint activities in a task, 
such as gerrnplasm evaluation, involve sharing 
scarce human resources, equipment. and collec-
1ive use of advanced techniques and specialized 
fac ilities. 

Examples of regional cooperation exist on all 
continents. These include: the Nordic Gene 
Bank; the Andean Crop Network; the industry 
supported Latin American Maize Project 
(LAMP); the Southern African Development Co­
ordination Conference (SA DCC) Gene Bank; 
Southeast Asian Regional Committee on Plant 
Genetic Resources; the European Cooperative 
Programme on Genetic Resources (ECP/GR); 
the Mediterranean Gene Bank in Italy; and crop 
research networks of the IARCs. An interna­
tional network of NJ . Vavilov Research and 
Train ing Centres for the Sustainable Manage­
ment of PGR and Biological Diversity, as pro­
posed by M.S. Swaminathan, is currently under 
development. The network will concentrate on 
regional training programmes and on participa­
tory research with rural communities. 

Crop research networks should be expanded in 
all regions since they provide effective linkages 
between conservation and utilization. They help 
to fos ter cooperation between national systems 
and organizations such as the Botanic Gardens 
Conservation Secretariat (BGCS), IntemationaJ 
Union for the Conservation of Nature and Natu­
ral Resources (IUCN), World Wide Fund for Na­
ture (WWF), and other specialist bodies and 
organizations. The LBPGR is also involved in 
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helping to establish such networks. All of these 
organizations should be encouraged to support 
the regional PGR networks through joint pro­
jects, training facilities, and technical advice. 

Regional PGR Advisory Committees consisting 
of the chairpersons of the national committees of 
the countries participating in the regional pro­
gramme would be valuable. United Nations pro­
grammes such as Technical Cooperation among 
Developing Countries (TDCC) and Economic 
Cooperation among Developing Countries 
(ECDC) should be used effectively. Priority in 
regional collaboration should go to threatened 
ecosystems such as mountain and coastal ecosys­
tems. 

Global Level 

Any global mechanism designed to promote 
political and policy oversight, mobilization 
and distribution of funds , and implementation 
of well-defined tasks should fulfill the follow­
ing basic criteria: 

• It should have the confidence of all coun­
tries which are important repositories of 
PGR; 

• It should inspire support from contributors 
of gennplasm, information, funds, and 
technology; and 

• It should be capable of ensuring effective. 
economical and timely implementation of 
approved programmes. 

For achieving the above tasks we feel that four 
major instruments will be needed. These are: 
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• An Intergovernmental Council (JGC), 
based on the principle of one country, one 
vote, to discuss and decide on policies and 
priorities, and approve a biannual plan of 
action, programme of work, and bud­
get. The JGC will include Associate 
M embers to e nsure in puts from the 
broader PGR community; 

• An Executive Board (EB) of the JGC that 
is authorized to take action on the im­
plementation of the priorities specified in 
an approved plan of action; 

• A Scientific and Technical Advisory 
Committee (STAC) of independent pro-

• fessionals to provide the necessary scien­
tific and technical advice and support to 
both IGC and its EB; and 

• A PGR Trust Fund operated as a special 
trust fund through a designated fiduciary 
agency. 

• Our recommendations concerning these 
instruments are found below and are de­
picted in Figure One on the facing page. 

Intergovernmental Council (JGC). 

We recommend that the Global PGR Initiative 
be implemented under the legal authority and 
oversight of an intergovernmental United Na­
tions body in which all the countries of the 
world can be represented, operating on the 
principle of one country, one vote. We also 
recommend that the competence of this body 
be enhanced through the creation of a mecha­
nism that can ensure the participation of na­
tional government representat ives who are 
knowledgeable about PGR matters in all their 
dimensions. 

The JGC, however, should have a category of As­
sociate Members who are entitled to participate 
fully in the deliberations of IGC but without the 
right to vote. As noted above, decisions requir­
ing a formal vote will be on the basis of one 
country, one vote. 

The Associate Members of IGC should represent 
the major groups of organizations involved in 
PGR activities. This could include the following: 

• Specialized agencies of the UN such as 
FAO, UNEP, UNESCO, UNDP, IAEA, 
WHO, UnHed Nations Industrial Develop­
ment Organization (UNIDO), WMO and 
WIPO, and other intergovernmental organi­
zations like UPOY; 

• International. and regional development 
banks, such as the World Bank, Inter-Ameri­
can Development Bank, African Develop­
ment Bank, and Asian Development Bank; 

• International professional organizations like 
CGIAR, IBPGR, IUCN, and CABI; 

• Nongovernmental organizations like World 
Wide Fund for Nature (WWF), Rural Ad­
vancement Foundation International 
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Figure One 
Proposed Structure for the Global PG R Initiative 

INTERGOVERNMENTAL COUNCIL (IGC) 
• Broad policy and oversight body consisting of both Govern-

mental and Associate Members 
• Meets once every two years 
GOVERNMENTS 
• One country-one vote 
• Reviews and approves State of the World Repon, Priorities 

and Plan of Action 
ASSOCIATE MEMBERS 

Broader PGR Community 
Righi 10 panicipa1e fully in IGC deliberations but no right to 
vole 
Reviews State of the World Repon, Priorities and Plan of 
Action 

SECRETARIAT 
• Lodged at HQ of the Host UN Organization 
• Serves IGB/EB/STAC 

SCIENTIFIC & TECHNICAL ADVISORY 
COMMITTEE (STAC) 

• Limited number of respected expens from a variety of 
disciplines, regions and professions 
Prepares Stale of World Repon, identifies critical priori-
1ies and prepares the Plan of Action 

• Monitors and evaluates Plan of Action implementation 

IBPGR (IPGRl)/F AO 

• Provision of infom1ation and analysis to be used by STAC 

(RAFI), and Genetic Resources Action Inter­
national (GRAIN); 

• Industry and the corporate sector repre­
sented through the Federation Internationale 
du Commerce des Semences (FIS) and the 
International Association of Plant Breeders 
for the Protection of Plant Varieties (AS­
SENSEL); 

• Philanthropic foundations making substan­
tial contributions to PGR activities; and 

• Academia, including the Presidents of Euro­
pean Association for Research on Plant 
Breeding (EUCARPIA), Society for the Ad­
vancement of Breeding Researchers in Asia 
and Indonesia (SABRAO), Latin American 
Plant Breeding Association, Crop Science 
Society of North America, African Acad­
emy of Sciences, and International Union of 
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EXECUTI VE BOARD (EB} 
(GOVERNMENTS & ASSOCIATE MEMBERS) 

• Regionally represented governments 
• Limited number of Associate Members 
• Ensures the execution of (but does not prepare or approve) 

the Plan of Action 

FTDUCIARY AGENT of the SPECIAL PGR 
TRUST FUND 
Financial management of the Special Trust Fund 

• Functions under the policy framework sel by IGC 

Forestry Research Organizations (IUFRO). 

JGC should elect a chairperson from its govern­
mental delegates who is known for their PGR ex­
pertise for a term of four years. It should meet at 
least once every two years to perform the follow­
ing tasks: 

• Consider and approve the biannual Plan of 
Action which will include a programme of 
work and budget to be financed by the PGR 
Trust Fund; 

• Develop policies and priorities for the effec­
tive implementation of the approved Plan of 
Action; 

• Examine and approve for wide dissemina­
tion a State of the World Report on the Sta­
tus of the Security and Sustainable Use of 
PGR; 
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• Review legal and regulatory mechanisms re­
lating to PGR conservation and utilization; 
and 

• Review arrangements for sharing the bene­
fits of PGR systems with particular refer­
ence to economically and ecologically 
underprivileged farm families. 

Associate Members representing the broader 
PGR community will provide their inputs for de­
cision-making on all items on the agenda of the 
IGC. However, they will not participate in for­
maJ voting when this becomes necessary. Associ­
ate Members may also meet separately before 
IGC meetings or periodically to formulate their 
views on PGR maners to be considered by the 
IGC. 

Executive Board (EB). 

ln order to ensure timely and effective im­
plementation of the approved Plan of Action, 
the JGC should constitute an Executive Board 
with representatives from both its member 
governments and the Associate Membership. 
Such a board should have the authority to make 
decisions in between roe meetings on matters 
delegated to it by the JGC. 

The Chairperson ofthe JGC will also chair the 
EB in order to foster linkages between the two 
bodies. The composition of the EB could be as 
fo llows: 

• Representatives of national governments 
from different regions of the world elected 
according to the standard UN formula 
(seven representatives); 

• Representati ves of UN agencies such as the 
FAO, UNEP. UNDP, UNESCO, and WIPO 
(five representatives); 

• International organizations such as the 
IBPGR and IUCN (rwo representatives); 

• International and regional development 
banks such a the IBRD, African Develop­
ment Bank, A ian Development Bank, Inter­
American Development Bank (four 
representatives); 

• Non-governmental organizations (two repre­
sentatives); 

• Industry and the corporate sector possibly 
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through FIS and ASSENSEL (two represen­
tatives); 

• Philanthropic foundations actively engaged 
in supporting PGR work (two representa­
tives); and 

• PGR academic and scientific community 
(five represenlatives). 

Scientific and Tech11ical Advisory Committee 
(STAC). 

The effectiveness and success of both the IGC 
and its EB will depend upon access to the best 
possible scientific, technical, and professional 
advice and help. The ST AC should therefore 
include in its membership high-level profes­
s ional PGR experts, plant breeders and 
biotechnologists. social anthropologists and 
geographers, agricultural economists, scien­
tists from the private sector. and farmers. 

ST AC should undertake such functions as may 
be assigned to it by IGC/EB from time to time in­
cluding: 

• Prepare a State of the World Report in rela­
tion to PGR once every three years that 
should highlight priorities for new action 
and critical gap in ongoing work; 

• Prepa~e a Plan of Action that includes a bi­
annual programme of work and budget and, 
at the outset, for the "Agenda 21" period 
1993-2000 along the lines agreed to at the 
1992 UNCED; 

• On a biannuaJ basis, review proposals sub­
mitted by national governments and recom­
mend priorities and the amount of financial 
resources to be provided from, among other 
sources, the PGR Trust Fund; 

• Review proposals received from nongovern­
mental organizations and farmers' associa­
tions and recommend needed financial and 
technical suppon; 

• Review ongoing efforts in PGR conserva­
tion, evaluation, enhancement, and ex­
change and recommend suitable 
international, regional, and national training 
programmes; 

• Undertake monitoring of gene availability 
and flow; and 
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• Promote anticipatory research in the areas 
related to adaptation to climatic and sea­
level changes. 

In order to accomplish these functions, the 
STAC should draw upon the expertise and staff 
resources of the IBPGR and FAQ in particular, 
as well as other organizations as necessary and 
appropriate. 

STAC may meet three times a year and may set 
up both standing and ad hoc work groups. It may 
sponsor from time to time regional and interna­
tional consultations. The ST AC should be com­
prised initially of 15 members. The Director 
General of IBPGR (IPGRI) should be invited to 
serve as a member of the ST AC in an ex-officio 
capacity in order to establish symbiotic linkages 
between the ST AC and IBPGR (IPGRI). 

Members of STAC should be selected carefully 
in order to enable the PGR system to derive max­
imum benefit from a broad spectrum of experi­
ence and expertise. ST AC members may serve a 
term of five years and a suitable rotation system 
should be developed. 

The members of STAC could be identified by a 
two-step process. A Search Committee could be 
constituted by the Chairperson of IGC. This com­
miuee could consider names recommended by 
national governments, profess ional bodies, indus­
try, and NGOs and recommend suitable names to 
an Appointment Committee that would consist 
of the representatives of national governments 
elected to serve on EB. The Chairperson of 
STAC should be one known internationally for 
her/his contributions to PGR work. ST AC mem­
bers should not be eligible to serve on the EB or 
as governmental or Associate Members of the 
JGC. The Chairperson of STAC should be in­
vited to attend meetings of EB and IGC to pres­
ent STAC's recommendations. 

The Secretariat. 

For the sake of cohesion, economy. and effi­
ciency, the Secretariat for the entire initiative 
should rest at the headquarters of the intergov­
ernmental body and should service the work of 
that body as well as the EB and STAC.The 
Secretariat should be headed by an Executive 
Secretary of sufficient stature to be able to deal 
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effectively with national governments and the 
global PGR system. 

Location of JGC, EB, STAC, and the Secre­
tariat. 

In order to bring into existence a global PGR 
system of the kind outlined above we believe 
that the location of the IGC/EB/ST AC and 
Secretariat should be conducive to the autono­
mous and effective functioning of the system. 
We consider the operational autonomy of this 
organizational structure to be essential for en­
suring the successful implementation of the 
proposed Global PGR Initiative which is of 
critical importance for sustaining global food 
security and agrarian prosperity in the 2 1st 
century and beyond. We are also firmly con­
vinced that whatever location is found to be 
suitable, the world community must act swiftly 
to put the proposed structure in place so that 
the criticaJly important work of PGR conserva­
tion and sustainable utilization can proceed. 

Keeping these objectives in mind; we considered 
possible locations using the following criteria It 
must: 

• be an intergovernmental forum open to any 
state; 

• operate on the principle of one country, one 
vote; 

• be involved in PGR utilization; 

• recognize and involve nongovernmental 
groups; 

• participate in the global PGR systems; 
• possess adequate fiduciary capacity; and 

• inspire confidence in its financial and over-
all maoagement capabilities. 

In light of these criteria, the Dialogue group dis­
cussed past and current activities of existing insti­
tutions and organizations and the international 
legal context (see above). 

We concluded that at present there does not 
exist any ideal organization that completely 
fulfills all of these criteria. H9wever, we iden­
tified the following options: 
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• Considering its long time experience and in­
volvement in PGR matters, and the develop­
ment of its Global System on the 
Conservation and Utilization of PGR that in­
cludes an intergovernmental Commission 
and an International Undertaking on PGR, 
FAO is a logical location if within its consti­
tution and po)jcies it will be possible to es­
tablish an operationally autonomous 
IGC/EB/STAC structure for the PGR Initia­
tive. This possibility could be appropriately 
considered by the FAO Conference due to 
meet in November 1991. 

• The ongoing intergovernmental discussion 
on the formulation of a framework conven­
tion for biological diversity under the aus­
pices of UNEP might lead to institutional 
s tructures for the conservation and sustain­
able management of biological diversity. 
Conservation of biological diversity in­
volves an integrated approach to in situ and 
ex situ methods of protecting the global bio­
logical wealth. The ex situ components of 
such an initiative will deal largely with 
PGR. PGR, however, requires special and 
specific consideration because of its direct 
linkages with food security and rural pros­
perity. particular! y in developing countries. 
Therefore. the institutional structure and 
funding mechanism provided for the interna­
tional b'1ological diversity convention could 
incorporate a designated component for the 
PGR Initiative proposed by us. If this hap­
pens the administration of the PGR lnjtia­
tive could be on the EB/ST AC model, with 
the policy guidelines being provided by the 
same intergovernmental structure which 
may be created to provide political over­
s ight to the Biodiversity Convention. 

• We understand that the UNCED Preparatory 
Committee will be considering institutional 
structures essential for the effective im­
plementation of the programmes for inclu­
sion in "Agenda 21.·· The Preparatory 
Committee could also examine the recom­
mendations made by us for the PGR Initia­
tive with the view to identifying the most 
appropriate and cost effective institutional 
mechanism. 
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• Recognizing the ob tacles that a non-UN 
organization would have in meeting our cri­
terium of an intergovernmental body that 
operates on the principle of one country, one 
vote, the CGIAR may become a suitable lo­
cation for the Global PGR Initiative if it is 
able to develop a policy-making structure 
along the organizational lines of the 
IGC/EB/STAC, possibly by linking the 
CGIAR to a relevant UN intergovernmental 
body for the purposes of this Global PGR 
Initiative. 

PGR Trust Fund and the Fiduciary Agency. 

The Global Initiative for the Security and Sus­
tainable Use of PGR requires a global financial 
facili ty to support critical programmes and 
projects with designated expenditures at the 
global, regional, national, and community lev­
els. We firmly believe that it is in the interest 
of all nations, both industrialized and develop­
ing, to conserve and enhance the world's plant 
genetic resources. Much of the world's PGR 
ex ists in developing nations, while new gene 
combinations arising from the breeding pro­
grammes of developed countries may be of 
value in developing countries. 

Thus, it is dearly in the interest of all countries 
to actively participate in this Global PGR Initia­
tive regardless of any temporary limitations or 
differences in ways to effect exchange. 

To accomplish the Global PGR Initiative's pur­
pose, financial contributions are a vital element 
in combination with contributions of germplasm, 
information. technology, and systems. Therefore, 
we wish to reaffirm our conclusion from the ear­
lier Dialogues in this Series that a PGR Trust 
Fund will require contributions from all nations 
in order to make the Initiative viable and actively 
supported by the holders of all of the critical re­
sources that comprise the Initiative. 

Earlier in this report we have emphasized that a 
minimum of $1.5 billion of additiona\ funds will 
be needed during 1993-2000 to promote the criti­
cal mass of effort essential for safeguarding PGR 
for current and future use. As was noted in previ­
ous Dialogue reports, we are concerned that the 
PGR Trust Fund should be established on a sus-
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tainable basis and that it draw upon new money, 
that is, it should not be taken from existing devel­
opment assistance budgets and not be subject to 
erratic or unreasonable fluctuations. The pro­
posed PGR Trust Fund is not, however, in any 
way intended to substitute for the continuation of 
bilateral and multilateral arrangements either al­
ready in operation or contemplated for the future. 

We believe that an existing intergovernmental 
agency should be requested to act as the fidu­
ciary agent for the disposition of funds for the 
Initiative as per the policies and priorities es­
tablished by the JGC. 

We arc aware that suitable mechanisms may 
emerge for raising the necessary resources for 
implementing "Agenda 21" through the 
UNCED process. We will therefore leave it to 
the UNCED process to decide the most effec­
tive method of mobilizing the resources essen­
tial for the implementation of the PGR 
Initiative as a vital and integral part of" Agenda 
21." 

Implementation. A mentioned earlier, the aim 
of this Initiative i 10 optimize the benefits from 
existing institutions and organizations by helping 
them to overcome major constraints and gaps in 
ongoing efforts. Therefore, the active participa­
tion and help of the following agencies will be 
sought in carrying out the Plan of Action: 

• National PGR Systems where much of the 
implementation will take place; 

• lntemational and Regional PGR Systems, in­
cluding IBPGR, International Agricultural 
Research Centres (IARCs), and other appro­
priate organizations/institutions; 
Global and regional networks; 

• Nongovernmental organizations and 
farmers' associations; and 

• Private and public sector plant breeding in­
dustry. 

We are confident that the four major instra­
ment recommended above-the Intergovern­
mental Council. the Executive Board, the 
ST AC, and the PGR Tru t Fund-will help to 
foster the growth of a PGR system ranging 
from the village to the global level, capable of 
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ensuring the security of PGR and its effective 
and equitable utilization. 

The implementation of a programme of this tech­
nical complexity and financial dimension wiU re­
quire excellent institutional backup. For this 
purpose it will be necessary to organize a consor­
tium of international, regional , and national insti­
tutions to assist in servicing the research, 
training, communication, conservation, and mon­
itoring networks. IBPGR and FAO can play im­
portant roles in assisting such a PGR consortium. 

Call for Immediate Action 

In establishing this new Global PGR Initiative. 
we are. for the first time, creating the basis for 
a general cooperative venture based on mutual 
benefit. We have every reason to believe that 
the Global PGR Initiative, taken as a whole, 
will inevitably create a new environment of 
trust and exchange. We also bear in mind that 
the purpose of the Global PGR Initiative is to 
act now to ensure conservation and use forever. 

We recognize that it may Lake some time for 
the Global PGR Initiative on the lines devel­
oped by the Dialogue group to become opera­
tional. Meanwhile. the tasks needing anention 
and financial support arc urgent. Every day's 
delay in pursuing the programme of action that 
we have recommended may result in a consid­
erable loss of genetic variability in plants of 
current and potential use. We, therefore, rec­
ommend that the following priority pro­
grammes be initiated during 1991 -1993: 

• Implement emergency attention to the se­
curity of PGR collections in countries like 
those in Eas tern Europe and Ethio­
pia:Strengthen arrangements for the pres­
ervation, and security of PGR at national 
and community levels; 

• Develop a special PGR collection, evalu­
ation. preservation and enhancement pro­
gramme directly related to the promotion 
of sustainable advances in crop productiv­
ity.Such a programme could include col­
lections of nitrogen fixing species, species 
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containing natural pesticides, microorga­
nisms that enhance plant nutrition and fer­
tilizer efficiency, species of value in 
agroforestry, and species useful in the pre­
vention of soil erosion. 

• Develop a global network of genetic con­
servation centres of tree species, shrubs, 
and annual plants directly relevant to ad­
aptation to potential changes in tempera­
ture, precipitation, sea levels, and 
ultraviolet radiation. 

The above programmes may be suitable for 
funding under the Global Environment Facility 
(GEF) in view of the high priority accorded by 
GEF to the protection of biological diversity. 
We suggest that a suitable project proposal 
may be prepared and submitted for consider­
ation for support under GEF by a small project 
preparation group organized under the aus­
pices of IBPGR and FAQ. We estimate that 
this priority programme may need an invest­
ment on the order of $100 million. 
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APPENDIX A 

Plant Breeders' Rights and Patents: 
A Brief Description of the Systems 

The participants in the Keystone Dialogue felt 
that in the discussions on the implications of in­
tellectual property systems on agricultural pro­
duction and the conservation and use of plant 
genetic resources, there is often an incomplete 
understanding of how PBR and patents function. 
Therefore, a description of these systems is in­
cluded below to help provide clarity and under­
standjng for the discussions in the text of the 
report. 

Plant Variety Protection 

Plant Variety Protection (PVP) is a specific sys­
tem of protection for plant varieties. It has analo­
gies to patents, but also important differences. 
Rights are granted for a limited period of time 
(typically 20 years) to the breeder of the specific 
unit of plant material that constitutes a plant vari­
ety. In contrast to rights granted under patent sys­
tems, the breeder of a protected plant variety 
cannot seek exclusive rights in a unique feature 
of her/his variety. The breeder of the first blue 
rose cannot monopolize blueness. It is open to all 
other breeders to breed and protect blue roses 
which are distinct from the fi rst such variety. 

A protected variety must be new and distinct, 
uniform, and stable. "New" means that the vari­
ety must not previously have been exploited com­
mercially. "Distinct" requires it to be clearly 
distinguishable from all other varieties known at 
the date of the application for protection. ''Uni­
form" means that all plants of the variety are suf­
ficiently uniform in light of the method of 
reproduction of the species. "Stable" means that 
the variety can be reproduced unchanged. 

Under the existing International Union for the 
Protection of New Varieties Convention 
· (UPOV), the holder of Plant Variety Protection 
can prevent others from producing propagating 
material of the variety, and can prevent others 
from marketing such material. Under the 1991 re­
vision of the Convention (not yet in force), the 
Breeders' Right has been further extended to har-
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vested material produced from propagating mate­
rial whose use was not authorized by the breeder, 
unless the breeder has had reasonable opportu­
nity to exercise his right in relalion to the propa­
gating material. The Breeders ' Right, under the 
revised Convention, could be used to restrict the 
import of harvested material resulting from the 
unl imited use of propagated material of his vari­
e ty. 

The breeder's permission is also required, under 
the ex isting UPOV Convention, for the repeated 
use of the variety in question as a parent line to 
produce, for example, an FI hybrid, and under 
the 1991 provision, for the exploitation of any va­
riety whjch is essentially derived from the pro­
tected variety. A variety is considered to be 
essentially derived for this purpose when it is de­
rived from the protected variety and retains virtu­
ally the entire genetic structure of the protected 
variety. 

Any protected plant variety can be freely used as 
a plant genetic resource for the purpose of breed­
ing other varieties. Under the existing Conven­
tion, the Breeders ' Right does not extend to the 
re-use on a farm of seed from the previous har­
vest although countries are free to extend the 
Breeders' Right if they chose to. The revised 
Convention provides that, "within reasonable 
limits and subject to the safeguarding of the legit­
imate interests of the breeders," states may re­
strict the Breeders' Rights. 

Under the existing Convention, countries are re­
quired not to grant patents for species for which 
Plant Breeders' Rights protection is available 
(ban on double protection). There is no such pro­
vision in the revised Convention. UPOV mem­
ber states accordingly can offer patents as an 
optional alternative to Plant Breeders' Rights for 
plant varieties or to accumulate PBR and a pa­
tent for the same variety. 

Patents 

A patent gives certain exclusive rights to the 
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owner of an invention for a limited period (gener­
atly 20 years). Essentially, it is a right to forbid 
commercial exploitation of the invention by oth­
ers in the country where the patent is granted. Be­
fore a patent can be issued, specific conditions 
must be met. including all of the following: 

l. The invention mu t be new. 
2. It must be inventive (i.e., not obvious; repre­

sent a real advance that might not have been 
reached without the creative insight of the 

inventor). 
3. It must be disclosed in a way which enables 

the skilled public to reproduce it. 
4. The scope of protection granted must be in 

proportion to the invention. 

These four conditions are the fundamental basis 
of all patent systems. The intention is to balance 
a temporary exclusivity for the inventor with the 
interest of society in having the invention dis­
closed and possibly used. Economists argue 
whether the system is a success, but few suggest 
that these conditions should be relaxed. Unless 
they are met, the balance is tipped too far toward 
the patentee and against society. Unfortunately, 
not all patents fully meet these conditions. Those 
that do not are aberrant. Either they have been 
granted in error or rhe legal system which 
granted them needs amendment. 

The application of these four conditions can vary 
to some extent in different countries. Thus some 
countries consider as new anything whfoh is not 
known locally (though the trend is to take note 
of whatever is known anywhere in the world). 
Also, what is "obvious" can be a matter of fine 
judgement. But these four conditions are univer­
sal in some form. 

There is one further condition that an invention 
has to meet: 

5. It must relate to a technology where patents 
are permitted. 

Most variation in patenting systems is found 
under this condition, regarding the scope of "pat­
entable subject matter." Usually the invention 
must be ''capable of industrial application": for 
example, an industrial process or product, and 
not merely an idea, discovery, artistic work, or 
business scheme. Y arious countries have taken 
different views, at different times. as to what is 
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sensible for patent coverage. As explained in the 
report. these views vary with the socioeconomic 
situation and the state of the technology in each 
country. Food. drugs, and agriculture have at var­
ious times and places been excluded, in devel­
oped as well as developing counrries. The United 
Kingdom did not allow patenting of new chemi­
cal compounds before 1949; Germany and Japan 
had the same prohibition until even more re­
cently. Today, most developing countries do not 
allow patents on pharmaceuticals and some pro­
hibit patents on agricultural innovations. Policies 
vary; each country has the responsibility to de­
cide what suits it best. 

Whether living things can (or should) be "patent­
able subject matter" is highly controversial. Few. 
if any, systems have a formal prohibition on pat­
enting living matter as such. This is not to say 
that it is widely permitted. For many years it sim­
ply was assumed that patenting living organisms 
was impossible because by their very nature they 
could not meet the essential conditions of patent­
ability. Thus, no formal prohibition was needed 
because the question did not arise. The question 
did not become real until two developments took 
place: one in patent law and one in science. In pa­
tent law, the custom grew of allowing patent dis­
closures to be supplemented by deposits of 
living material (generally microorganisms). This 
allowed criterion Three (above) to be more eas­
ily met. In science, the growth of molecular biol­
ogy offered the power to increasingly modify 
living things, and hence to meet criterion One 
(above). Thus some living matter and some ge­
netic material can now satisfy all four primary 
patent conditions. But should they be patented? 
There are several concerns, including those of 
economic, ethical, social, and religious nature; 
and all those with these different perspectives 
feel strongly about this issue. 

Where countries do allow patents on genetic ma­
terial, it does not follow that isolating a gene will 
always, or even usually, allow a patent on it. As 
the technology advances, the isolation and re­
combinant use of genes becomes increasingly a 
matter of routine, and hence unpatentable, under 
condition Two (above) . Where a claim to a con­
struct containing a recombinant gene is held justi­
fied, the patent rights granted cannot extend to 
the original gene in its natural surroundings. 
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When the conditions are met, what rights are to 
be given to the patentee? Essentially, it is the 
right to forbid commercial exploitation of the in­
vention by others in the country where the patent 
is granted. It is no guarantee that the invention 
can be exploited successfully, or at all. Nor does 

it give rights over private, noncommercial use of 
the invention. Research is not usuaJly considered 
to come within the scope of the right, as long as 
the object of the research is to understand or im­
prove the invention. 
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