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Introduction 

T he appreciation for agricultural biodiversity has grown 
and matured, resulting in an increasing awareness that 

its valuation and use might contribute to long-term 
conservation. This sourcebook encourages action aimed at 
managing agricultural biodiversity resources within existing 
landscapes and ecosystems, in support of the livelihoods of 
farmers, fishers and livestock keepers. This is designed for use 
by rural development practitioners and local administrators 
as well as trainors and educationalists. 

Agricultural biodiversity is defined as the part of biodiversity 
linked to agricultural production in a broad sense, including 
food production (e.g., crops, aquatic species and livestock), 
livelihood sustenance (e.g., raw materials, medicinal plants, 
animals for transportation) and habitat conservation of agro- 
ecosystems (e.g., useful wild species). The diversity of genetic 
resources for food and agriculture encompasses all crop plants 
and their wild relatives that are cultivated, preserved, 
exchanged and utilized by farmers, and all livestock. 

Agricultural biodiversity is the basis for global food security. It 
helps secure peoples livelihoods and habitats by sustaining 
multifunctional agro-ecosystems. Plant and animal genetic 
resources are the primary source material for the further 
development of crop varieties and animal breeders by farmers 
and breeders, Equally, biological diversity in agriculture 
safeguards the potential for natural adaptation to changes 
in the environment and ecosystems, and to meet changing 
human nutritional requirements. 

Farmers, livestock keepers and fishers, especially those living 
in areas where diverse systems are still practiced, are the main 
stewards of these valuable biological resources. However, only 
recently are they beginning to be recognized for the 
environmental services that they provide to the wider 
community. This recognition, especially for women and ethnic 
(minority) groups, has been central to participatory methods 
and community-centered research and development 
approaches. In these approaches, local communities play a 
central role in chronicling their own knowledge, maintaining 
biodiversity inventories, conserving and improving cultivars 
using community seed banks. 
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The valuable collection of resources in this compilation is the 
result of generous contribution made by people from around 
the world: policymakers, scientists, researchers, community 
workers, rural development activists and practitioners. They 
submitted articles electronically. A small production team of 
artists, editors and desktop publishers met in the Philippines to 
review, select, package and edit the materials. Some articles 
were merged, rewritten or divided into separate articles, each 
with a different focus and a new title. Illustrations and 
computer-generated graphics were added to the edited and 
(mostly) shortened versions. The revised articles were sent back 
(again via electronic means) to the individual authors for their 
final review and approval. An International Advisory 
Committee guided the process at different stages. Changes 
were made and another (pre-publication) version of the 
sourcebook was prepared for the three-day review workshop 
of the five institutional partners held in Rome in November 
2002. 

This sourcebook comprises a total of 75 articles packaged in 
the form of a set of three separate booklets: 

Volume 1: Understanding Agricultural Biodiversity 
• dimensions 
• local knowledge 
• system dynamics 

Volume 2: Strengthening Local Management of Agricultural 
Biodiversity 

• local seed systems 
• participatory approaches to crop improvement 
• livestock and aquatic resources 

Volume 3: Ensuring an Enabling Environment for Agricultural 
Biodiversity 

• policy and legal frameworks 
• institutional arrangements and incentives 

The collection of articles is intentionally diverse, addressing 
topics ranging from international treaties, legislation, policy, 
community processes, local knowledge, field-level 
interventions and methodological issues. There is, however, a 
predominance of article on crops. It is hoped that there will 
be additional contributions on livestock and aquatic resources 
in the future. 
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Each article in this compilation stands on its own and can be 
read or used independently. The names and coordinates of 
the contributing authors are included at the end of each article 
so that direct contact can be made. The views and opinions 
expressed in the various articles are primarily those of the 
contributing authors and not necessarily representative of the 
views of the participating institutions, the international advisory 
committee and the production staff. There is no copyright to 
this publication and free use is encouraged, provided the 
source and authors are duly acknowledged. 

Local language translations are encouraged. Articles can be 
serialized in local newspapers preferably in local languages. 
These materials can serve as references in designing 
community-level educational support materials. They can also 
be used in environmental education campaigns in schools or 
in advocacy work by NGOs. It is expected that this sourcebook 
and the associated websites and CD ROMS might serve as 
prototypes for the production of country-specific versions. 

UPWARD (Users Perspectives With Agricultural Research and 
Development), an Asia-wide network for oarticipatory research 
and development program sponsored CIP (the International 
Potato Center) worked with SEARICE (Southeast Asia Regional 
Initiatives for Community Empowerment), an NGO involved 
in conservation of plant genetic resources, GTZ, IDRC and IPGRI 
to shape and define the scope of the project. Funding was 
provided by IDRC, GTZ and IPGRI. 
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57 
International Treaties 
Relevant to the 
Management of Plant 
Genetic Resources 

Qver the last decades, the management of plant 
genetic resources has become increasingly subject to political 
debate, and thus, international 
treaties have become more relevant The Convention on 
to those working in this area. While Biological Diversity and 
the focus has been largely on issues the International Treaty 

on Plant Genetic 
related to and transfer of genetic Resources for Food and 
resources, benefit-sharing and Agriculture are the legal 
intellectual property rights (IPRs), instruments that have 

the most relevant treaties that have comprehensive 
provisions for the 

important implications for all conservation 
aspects of the management of plant and sustainable 
genetic resources are the use of. and access 

to plant genetic 
Convention on Biological Diversity resources, and for 
(CBD) and the International Treaty the sharing of 
on Plant Genetic Resources for benefits derived 

Food and Agriculture, from their use. 

lntecnoffonal Trealtes Relevant to the Management of Plant Genetic Resources 
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International Aareements 

Agreement Scope and key provisions 

Convention on Biological 
Diversity 
(Nairobi, 1992; ElF: 29-12-93; 181 

Parties) 

Conservation and 
sustainable use of 
biodiversity, and the fair and 
equitable sharing of the 
benefits arising out of the 
utilization of genetic 
resources, including 
appropriate access to 
genetic resources and 
technology transfer. 

International Treaty on Plant 
Genetic Resources for Food 
and Agriculture 
(Rome, 1996; not ElF) 

Conservation and 
sustainable use of plant 
genetic resources for food 
and agriculture and the fair 
and equitable sharing of the 
benefits arising out of their 
use, in harmony with the 
Convention on Biological 
Diversity, for sustainable 
agriculture and food security. 

Cartagena Protocol on 
Biosafety 
(Protocol to the CBD; Montreal, 
2000; not ElF) 

The safe transfer, handling 
and use of living modified 
organisms resulting from 
modern biotechnology that 
may have adverse effects on 
the conservation and 
sustainable use of biological 
diversity, taking also into 
account risks to human 
health, and specifically 
focusing on transboundary 
movements. 
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WTO Agreement on Trade- 
Related Intellectual Property 
Rights 

Annex to the Final Act 
Embodying the Results of the 
Uruguay Round on Multilateral 
Trade Negotiations (Marrakesh, 
1994) 

Provides for minimum 
standards on intellectual 
property rights such as 

patents, trademarks and 
copyrights. 

International Union for the 
Protection of Plant Varieties 
)UPOV) 
(196], latest revision: 1991; 50 

members) 

Provides a model law for 
plant breeders rights. 

international Aareements 

Agreement Scope and key provisions 

Convention on Trade in 

Endangered Species 
)CITES)(]52 Parties) 

Protection of wildlife against 
over-exploitation and 
prevention of international 
trade of species threatened 
with extinction. Bans 

international trade in an 
agreed list of endangered 
species. Regulates and 
monitors trade in species that 
might become endangered. 

International Plant Protection 
Convention 
(Rome, 1952; Revised 1979, 117 

Parties; Revised 1997, Revision 
not ElF) 

Purpose: To secure common 
and effective action to 
prevent the spread and 
introduction of pests and 
plant products and to 
promote measures for their 
control. The World Trade 
Organization (WTO) 

Agreement recognizes 
standards set under the IPPC 

on the Application of Sanitary 
and Phytosanitary Measures. 

Internafionalireoffes ReievanttotheManagementof PlantGenetlc Resources 463 



The FAO Global System on Plant 
Genetic Resources 
International cooperation on plant genetic resources has been 
developed primarily based on the framework of the Food and 
Agriculture Organization (FAQ) of the United Nations (UN). 
The International Board for Plant Genetic Resources was set 
up as an FAQ program. Its successor, the International Plant 
Genetic Resources Institute (IPGRI), is now one of the 16 
International Agricultural Research Centers (IARCs) of the 
Consultative Group on International Agricultural Research 
(CGIAR), which collectively house the world's most 
important network of ex situ collections. 

In 1983, the FAQ Conference established the Commission on 
Plant Genetic Resources as an inter-governmental forum to 
address all issues related to plant genetic resources. Likewise, 
it adopted the International Undertaking - a non-binding 
agreement that recognized plant genetic resources as the 
heritage of mankind. Though qualified by recognition of 
national sovereignty over genetic resources, the system 
developed within the framework was essentially one based on 
free access to genetic resources. 

In 1989, FAQ recognized 
Farmers' Rights as rights arising 
from the past, present and future 
contributions of farmers 
in conserving, improving 
and making available 
plant genetic 
resources, particularly 
those in the centers 
of origin/diversity." In 
1994, most of the 
collections held by the 
IARCs were brought under the 
auspices of FAQ as part of the 
international network of ex situ collections, 
and are held "in trust" for the world 
community. 
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Key elements of the system for 
plant genetic resources in the framework of MO 

Component Function/Description 

International Treaty on Plant 
Genetic Resources 
for Food and Agriculture 
(adopted 1996) 

On its entry into force, it will 
provide the main binding legal 
framework for international 
collaboration on PGRFA, 
effectively replacing the non- 
binding 1983 International 
Undertaking 

Commission on Plant Genetic 
Resources for Food and 
Agriculture 
(established 1983; mandate 
extended 1995) 

Intergovernmental global 
forum 

Global Plan of Action for the 
Conservation and Sustainable 
Use of PGRFA 
(adopted 1996; endorsed by 
FAQ Conf.; CBD CoP) 

Agreed plan encompassing 20 
priority activities in 4 areas: in 
situ conservation and 
development; ex situ 
conservation; the utilization of 
PGR; institutions and capacity 
building 

Report on the State of the 
World's PGRFA 
(P report 1996; report 
planned for 2006) 

Provides a periodic assessment 
of all aspects of PGRFA 
conservation and use, to 
identify gaps, constraints and 
trends 

World Information and Early 
Warning System 

Collects and disseminates 
data on PGRFA and related 
information and technologies; 
identifies hazards; materials 
available according to a 
standard Material Transfer 
Agreement 

Network of international ex situ 
collections 
(agreements with IARCS 1994( 

Holds international collections, 
including IARC collections, in trust 
for the international community 

International Code of Conduct 
on Germplasm Collection and 
Transfer 
(adopted 1993) 

Suggests procedures for 
requesting and issuing 
collecting permits; provides 
guidance for requesting and 
issuing collecting permits to 
collectors, sponsors and users of 
PGRFA to respect PGR and 
local traditions 
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The Convention on Biological Diversity 
The Convention on Biological Diversity (CBD), adopted by 
a diplomatic conference in Nairobi in 1992, is one of the 
three Multilateral Environmental Agreements to have 
emerged from the United Nations Conference on 
Environment and Development process. Its objectives 
include: . 

I 
the conservation of biological diversity; 
the sustainable use of its components; 
the fair and equitable sharing of the benefits 
arising out of the utilization of genetic resources, 
including appropriate access to genetic resources 
and by appropriate transfer of relevant 
technologies; and application to biodiversity at 
three levels: genes, species and ecosystems. 

In Article 15, the Convention reaffirms national sovereignty 
over natural resources and establishes that the right to 
determine access to genetic resources rests with national 
governments and is subject to national legislation. At the 
same time, the Convention requires Parties to facilitate 
access and "not to impose restrictions that run counter to 
the objectives of the Convention." Article 15 introduces two 
key concepts: access shall be on "mutually agreed terms" 
and subject to "prior informed consent." 
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Mutually Agreed Terms 
For access to be on "mutually 
agreed terms" (MAT), both 
supplier and recipient must 
agree to the terms. It must 
provide an opportunity for 
the providing country to 
negotiate a share of the 
benefits derived from the 
use of the genetic resources. 
Usually, this implies a 

contractual arrangement, 
executed on a bilateral basis. 
The contract often takes the 
form of a "Material Transfer 
Agreement" (MTA) setting 
out the agreed terms on which the genetic 
material is transferred. The MTA may specify the: 

• permitted or prohibited uses of the genetic resources 
provided, including whether or not it may be 
commercialized; 

• any rights which may or may not be taken 
out over the resource or its derivatives; and 

• the benefits that are to be shared. 

Prior Informed Consent 
Unless the Party determines otherwise, access is also subject 
to prior informed consent (PlC). This means that the 
responsible authority of the providing country can decide to 
grant or refuse access following a request from the applicant. 
in the application, the applicant may be required to provide 
information concerning the genetic resources required and the 
purpose for which they are required, as well as any proposal 
for benefit sharing. As part of the PlC procedure, the 
responsible authority may consult with indigenous and local 
communities, or other stakeholders, concerned. The 
Convention also provides for the protection of indigenous 
and local knowledge, Innovations and practices. 
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The International Treaty on Plant Genetic 
Resources for Food and 
Agriculture 
After seven years of 
negotiations in 
FAQ's Commission 
on Genetic Resources 
for Food and 
Agriculture(CGRFA), 
the International Treaty on 
Plant Genetic Resources for 
Food and Agriculture was adopted 
by the Conference of the Food and 
Agriculture Organization of the United Nations (FAQ) on 3 
November, 2001. Most of the negotiations focused on 
developing a multilateral system of access and benefit 
sharing for major food crops, and dealing with issues 
identified as 'outstanding" by the diplomatic conference that 
adopted the Convention (i.e., farmers' rights and access to cx 
situ genetic resources not covered by the Convention). 

The Multilateral System for Access and 
Benefit Sharing 
As recognized by both the FAQ'S 
CGRFA and the Conference 
of the Parties of the CBD, a, 
purely bilateral approach to 
access and benefit sharing is 
not well suited for the 
genetic resources of major 
food crops. This is due to 
several reasons: 

• agriculture in all 
countries depends 
largely on PGRFA that originated 
elsewhere; 

• future advances in crop improvements, which are 
needed for sustainable agriculture and food security, 
requires continued access to a wide genetic base 
without major restrictions; 
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• due to movements of people and resources over the 
past millennia as well as to modern collecting efforts, 
the genetic resources of major crops are widely 
distributed ex situ both in genebanks and in 
production areas. 

Thus, the new International Treaty creates a "Multilateral 
System for Access and Benefit Sharing" which was 
established according to the criteria of food security and 
interdependence guarantees. It facilitates access for benefit 
sharing. The list of most major food crops includes: cereals 
(i.e., rice, wheat, maize, sorghum and millets); grains, 
legumes (i.e., beans, peas, lentils, chickpeas and cowpeas); 
and roots and tubers (i.e., potato, sweetpotato, cassava and 
yams). 

The Parties 'in the exercise of their sovereign rights' make the 
establishment of a multilateral system. By agreeing to the 
terms of the Treaty, countries are, in effect, agreeing that for 
access to a defined sub-category of PGRFA, prior informed 
consent would not be required on each and every occasion. 
Rather, a multilaterally determined set of mutually agreed 
terms would apply. 
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The Treaty provides for facilitated 
access to material in the 
Multilateral System for the 
purposes of food and agriculture 
research, breeding, and training in 
this area. A Party is obliged to 
provide access to PGRFA listed in 
the Multilateral System on these 
terms: (a) when requested to do so 
by another Party, a legal or natural 
person under the jurisdiction of a 

Party, or by an international 
institute that has signed an 
agreement with the governing 
body; and (b) when such PGRFA 
has been acquired under these 
same terms. 

Article 13 of the Treaty 
provides that benefits 
arising from the use, 
including commercial 
use, of plant genetic 
resources for food and 
agriculture under the 
Multilateral System shall 
be shared fairly and 
equitably through the 
exchange of 
information, access 
to and transfer of 
technology, 
capacity-building, t 
arid fhe sharing of 
the benefits arising 
from commercialization. 



Other Provisions of the International Treaty 
This focus notwithstanding, 
the Treaty has a 

comprehensive scope. The 
Treaty calls for an 
integrated approach to the 
exploration, conservation 
and sustainable use of 
plant genetic resources for 
food and agriculture 
(Article 5) and includes 
specific provisions on survey, 
inventory and collection of PGRFA, 
as well as on in situ and ex situ conservation. 
Explicit reference is given to on-farm conservation 
by farmers, as distinct from in situ conservation of wild 
PGRFA. This is an example of greater specificity in the 
Treaty as compared to the CBD. 

The Treaty's Article 6 requires Parties to develop and 
maintain appropriate policy and legal measures that promote 
the sustainable use of plant genetic resources for food and 
agriculture. Measures for sustainable use include those aimed 
at improving the use of plant genetic resources through plant 
breeding by farmers and professional breeders alike, as well as 
promoting diversity at all levels. Article 7 of the Treaty calls 
for integration of these activities into agricultural and rural 
development programs and policies. This complements 
Article 6 of the CBD for the integration of National 
Biodiversity Strategies and Action Plans (NBSAPs) into 
sectoral and inter-sectoral policies. 

Article 9 of the Treaty states that Parties are to 'recognize the 
enormous contribution that the local and indigenous 
communities and farmers of all regions of the world, 
particularly those in the centers of origin and crop diversity, 
have made and will continue to make for the conservation 
and development of plant genetic resources which constitute 
the basis of food and agriculture production throughout the 
world.' The Treaty provides for three substantive elements of 
Farmers' Rights: (a) protection of traditional knowledge 
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relevant to plant genetic resources for food and agriculture; 
(b) the right to equitably participate in sharing benefits 
arising from the utilization of plant genetic resources for 
food and agriculture; and (c) the right to participate in 
making decisions, at the national level, on matters related to 
the conservation and sustainable use of plant genetic 
resources for food and agriculture. 

The Treaty provides for a funding strategy (Article 18), the 
objectives of which are 'to enhance the availability, 
transparency, efficiency and effectiveness of the provision of 
financial resources to implement activities under the Treaty.' 
Further, the Governing Body shall periodically establish a 

target for such funding to mobilize funding for priority 
activities, plans and programs, taking the Global Plan of 
Action into account. 

The Treaty becomes effective when 40 or more countries 
have ratified it. This is expected to happen in 2003 or 2004. 

The Treaty brings together the CBD and the agricultural 
sector. Less comfortably, perhaps, it interfaces with issues of 
international trade. As expressed by Malaysia at the time of 
the adoption of the Treaty, the Treaty has the potential to 
contribute to an enlightened form of globalization. It is the 
first major binding international instrument specifically 
oriented towards sustainable agriculture. While in harmony 
with the CBD, the Treaty provides for special approaches to 
the conservation, sustainable use and access and benefit- 
sharing needed for PGRFA. 

The creation of a multilateral system is a major achievement, 
notwithstanding its limitations in terms of crops and types of 
collection covered. Facilitated access reflects both the reality 
of the status quo and the desirability of maintaining it. 
Facilitated access is important because it allows: 

• plant breeders, including those in the International 
Agricultural Research Centers, to continue to develop 
improved crop varieties, drawing upon the widest 
genetic bases, to meet the demand for more 
food produced more sustainably, in the face of new 
challenges such as climate change; 
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• farmers everywhere (particularly those 
working under difficult conditions in the poorest 
countries) to have access to the resources they need 
to guarantee for food security; and 

• small breeding companies and entrepreneur farmers 
to contribute to economic development and to 
compete with larger companies. 

The perceived advantages and disadvantages of IPRs are 
reflected in the text of the Treaty in a balanced manner. 
Commercialization of products protected by certain forms of 
IPRs will trigger mandatory monetary benefit-sharing. At the 
same time, the application of IPRs on material from the 
multilateral system is limited, even if the extent of this 
limitation is ambiguous. 
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In most cases, commercial benefit- 
sharing will be monetary in nature. Implementation of the 
Where triggered by multi-faceted funding 

strategy will require commercialization of patented continued cooperation 
products, benefit-sharing will be and goodwill, not only of 
mandatory. The mandatory benefit- traditional donors, but 

sharing nechanism is of also of private 
and all sectors of civil 

symbolic importance. Politically, society. 
there had to be a mandatory 
element in the agreement to 
balance the guarantee of facilitated access. However, other 
elements of the benefit-sharing package, including voluntary 
measures and the use of the financial strategy, may be more 
significant in magnitude of total transfers. 

The benefit-sharing mechanisms and the financial strategy 
will allow all stakeholders to benefit from the use and 
improvement of PGRFA, especially small-scale farmers in 
developing countries who have contributed to the 
conservation and availability of these resources. The 
adoption of the Treaty will facilitate the full implementation 
of the Global Plan of Action for the conservation and 
sustainable use of PGRFA, as agreed in Leipzig in 1996. 
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Implementation of the Global Plan of Action in a manner 
that benefits farmers may in practice be the main 
manifestation of farmers' rights. However, the Treaty also 
provides for the Farmers' Rights to: 

• participate equitably in sharing benefits; and 
• participate in making decisions at national levels on 

matters related to the conservation and sustainable 
use of PGRFA. 

Indeed, a broad scheme is essential to protect the diversity of 
plant genetic resources. The Treaty provides a modern 
approach to conservation and sustainable use; provides an 
overarching framework for PGRFA networks and information 
systems; and allows continued operation of the IARCs in 
germplasm conservation and improvement. 
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International Agreements 
Relevant to the 
Management of Farm 
Animal Genetic Resources 

D omestication of animals has made it possible for 
humans to survive in a wide range of environments for more 
than 12,000 years. Domestic animals contribute to support 
humankind in many ways providing meat, milk products, 
eggs, fiber, fertilizer for crops, manure for fuel and essential 
draught power. In addition, animal genetic resources reduce 
farmers' risk exposure, generate employment and contribute 
to rural development. In the course of the development of 
diverse human societies, livestock became a very important 
cultural element and is essential in maintaining many 
traditional lifestyles. It is estimated that directly and 
indirectly, domestic animals supply 30%-40% of the total 
value of food and agriculture production. 
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Farmers and breeders have been effectively using animal 
genetic diversity to develop breeds and varieties suitable for 
local environmental conditions and capable to meet different 
human needs. The domestication process and breeding under 
different environments resulted in over 6,000 identified 
breeds developed within about 40 animal species. The 
diversity of animal genetic resources available to farmers 
makes it possible for humans to survive in a wide range of 
production environments and climatic zones, from hot-humid 
tropics to arid deserts and mountainous regions. 

Demand for livestock products in the developing world is 
expected to double over the next 20 years, because of 
population growth, urbanization and rising incomes. To meet 
this demand, animal agriculture is intensifying and relies 
increasingly on a few breeds that can produce high yields. 
While the contribution of livestock to food security and rural 
development is significantly increasing, animal genetic 
diversity is eroding at a rapid rate as a result of human 
population and development pressures and the rapid 
transformation of traditional agricultural systems. However, 
traditional systems still account for 75% of production in the 
developing world. 

Loss of animal genetic resources has been greatest in 
developed countries, where there has been a tendency to 
concentrate on a few high-output breeds. This has had the 
unfortunate consequence of completely displacing locally- 
adapted breeds. Genetically- 
uniform breeds are highly 
productive in high-input, 
high-output production 
strategies in countries with 
favorable climates, and 
when high levels of inputs 
can be maintained. Animal 
genetic resources are also 
eroding in developing 
countries where traditional 
agricultural systems are 
being rapidly transformed. 
This transformation often 
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includes the indiscriminate use of exotic animal genetic 
resources, which is now the primary force contributing to the 
loss of livestock breeds in developing countries. The latest 
information available from the World Watch List for 
Domestic Animal Diversity published by FAQ, indicates that 
32% of the world's domestic animal breeds are at the risk of 
extinction. 

Sustainable intensification of livestock systems requires wise 
utilization of available inputs including choice of genetic 
material. This is necessary throughout the broad range of 
production environments. Especially in the low-input to 
medium-input production environments that are more 
common in the developing world, the sustainable use and 
development of animal genetic resources needs to be closely 
monitored. 

Conservation of animal genetic resources is therefore 
essential. To enable farmers to respond to changing 
environmental conditions and consumer demands in the best 
interest of societies, they need to ensure that farmers and 
breeders have access to the widest possible range of animal 
genetic resources so that they can effectively react to change. 

International awareness of the roles and values of animal 
genetic resources, and concern for their rapid loss, must be 
translated into effective action at the local, national, regional 
and global levels. Management activities in the next few 
decades will, to a large degree, determine the future role and 
contribution of animal genetic resources towards global food 
security. To ensure 
that essential animal 
genetic resources are 
conserved, used and 
developed, systematic 
and effective planning 
is as is 
increased capacity 
building; especially in 
developing countries 
where most of the world's 
animal genetic resources are found. 
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New technologies - such as information technologies, 
powerful tools for statistical analysis, and emerging 
biotechnological tools - will increase the ease and speed of 
further development of animal genetic resources, These 
technologies will not replace, but will complement traditional 
approaches to genetic improvement. The challenge will be to 
ensure that the technologies employed to intensify food and 
agriculture production and productivity are appropriate to the 
particular production system. To conserve breeds that are at 
high risk of loss, and to develop adapted genetic resources 
more sustainable and rapidly respond to the food and 
agriculture imperatives of the twenty-first century, immediate 
national and international action is required. The response to 
the global loss and decline of domestic animal genetic 
resources, and to the lack of breed improvement activities for 
most of these resources, must be comprehensive and 
integrated. 

The Convention on Biological Diversity and 
Farm Animal Genetic Resources 
International awareness of the essential role of animal 
genetic resources in food and agriculture is gradually 
increasing. Agricultural biological diversity has been 
discussed by the Conference of the Parties to the 
Convention on Biological Diversity (CBD). The major 
discussion on agricultural biodiversity took place at the Third 
Conference of the Parties in Buenos Aires, in 1996, whereby 
Decision 111/11 Parties decided to develop a program of 
work on agricultural biological diversity. Moreover, Parties 
strongly endorsed the further development of the Food and 
Agriculture Organization (FAO) Global Strategy for the 
Management of Farm Animal Genetic Resources and 
supported development of inventories to better understand 
the status of farm animal genetic resources and measures 
necessary for their conservation and sustainable utilization. 
In 1996, the \Vorld Food Summit recognized the contribution 
of animal genetic resources to food security, poverty 
alleviation and rural development. 
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While developing Agenda 21, the Commission on 
Sustainable Development strongly emphasized the 
importance of promoting sustainable agriculture and rural 
development (SARD), and underlined the essential need to 
ensure the conservation and sustainable use of genetic 
resources in achieving sustainable agriculture. At its Eight 
Session, in 2000, the Commission on Sustainable 
Development adopted a decision on sustainable agriculture 
and rural development, which, inter a/ia urges Governments 
to "implement and actively contribute to the further 
development of the Global Strategy for the Management of 
Farm Animal Genetic Resources". Sustainable agriculture 
has also been an important agenda item at the Word Summit 
on Sustainable Development (Rio+10) in 2002. 

The Global Strategy for the Management 
of Farm Animal Genetic Resources 
In its leading efforts to sustainably use, develop and 
conserve animal genetic resources, FAQ has been engaged in 
the preparation of the Global Strategy for the Management 
of Farm Animal Genetic Resources since 1993. The Global 
Strategy is intended to serve as a strategic framework to 
guide international efforts in the animal genetic resources 
sector. 

The Global Strategy is necessary to enhance 
awareness of the multiple roles and values of 
animal genetic resources. 
It provides a framework for establishing national, regional 
and global policies, strategies and actions, and can serve to 
facilitate and coordinate the activities of many independent 
organizations that have an interest in animal genetic 
resources within the broader context of sustainable 
agricultural and rural development. 
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The Global Strategy is necessary to promote the 
establishment of cost-effective approaches to 
conserving animal genetic resources, which 
might not be of interest to farmers at present. 
The large number of currently-threatened animal genetic 
resources requires a global strategy for their conservation. 
The magnitude of this crisis cannot be solved by one or a few 
nations acting independently. 

The most important role of the Global Strategy is to 
assist countries in developing their capacity to 
manage their animal genetic resources tor food 
and agriculture In this respect countries need to 
plan design and implement sound livestock 
production systems properly that are sustainable 
and cost-effective over time. 

The Global Strategy provides the necessary 
forum and focal point to discuss and debate 
policies and programs and provides the 
mechanism for global reporting on the state of 
animal genetic resources. 
This focal point is necessary to coordinate the many activities 
required to manage animal genetic resources, and to mobilize 
financial and other resources that are necessary to build 
capacity in livestock management in developing countries. 

The Global Strategy ensures that the required 
range of animal genetic resources is improved 
and maintained. 
This will ensure that animal genetic resources will continue to 
contribute to the further development of new foods and food 
products, new medicines and manufactured goods, and other 
important goods and services. Conservation of these 
resources ensures continued contribution to human 
development and well-being. 
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The Global Strategy has been designed to provide a 

comprehensive framework for the management of farm 
animal genetic resources. It consists of four inter-related 
components, each of them composed of several elements. 
The major components are: 

• an Intergovernmental Mechanism that ensures 
direct government involvement and continuity of 
policy advice and support; 

• a Planning and Implementation Infrastructure, 
providing the enabling framework for country action 
at regional and global support; 

• a Technical Program of Work, aimed at supporting 
the effective management of animal genetic resources 
at country level; and 

• a Reporting and Evaluation Component, to 
provide the critical data and information required for 
guidance, cost-effective planning and action, and 
progr.ess evaluation in implementation of the Global 
Strategy. 

The first component, the Intergovernmental Mechanism, is 

essential to ensure governmental and stakeholder 
involvement in the further development, and the 
implementation and monitoring of the Global Strategy. The 
Commission on Genetic Resources for Food and 
Agriculture (CGRFA) with its 164 member 
countries has such a role, being 
responsible for providing 
government guidance to the 
FAQ Secretariat in the 
area of AnGR. The 
preparatory work 
and the conduct 
of the 
Commissionts 
activities are 
funded from 
Regular Program 
budget sources. 
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The key component of the Global Strategy is the Country- 
based Planning and Implementation Infrastructure, which 
includes five structural elements: 

• The Global Focal Point at FAQ Headquarters leads 
the planning, development and implementation of the 
overall strategy. 

• Regional Focal Points facilitate regional 
communications and provide technical assistance and 
leadership. 

• National Focal Points lead, facilitate and co-ordinate 
country activities and assist with the development and 
implementation of country policy, and inter-face with 
the range of country stakeholders, including the focus 
for biological diversity, and with the Regional Focal 
Point and the Global Focal Point, 

• The Donor and Stakeholder Involvement 
Mechanism is meant to mobilize the range of 
stakeholders, providing broad-based support for the 
Global Strategy. The Global Focal Point seeks to 
ensure stakeholder involvement in all major aspects of 
the Global Strategy, using a variety of communication 
means. The Stakeholder mechanism provides additional 
opportunity for non-governmental contribution. 

• The Domestic Animal Diversity Information 
System (DAD-IS) (http://www.fao.org/dad-is/) 
functions as the Clearing House Mechanism for the 
Global Strategy. It is a widely available and easily 
accessible global data and information system. 
Development and use of such global facility makes it 
possible to effectively share data and information 
among countries. 

A Technical Program of Work covers several elements: 
National Management Plans for Animal Genetic Resources, 
Sustainable Intensification, Characterization, Conservation, 
Communication and Emergency Plans and Response. To 
support the implementation of the Technical Program of Work 
at the country level, FAQ has developed a series of guidelines, 
which provide an effective means to identify various technical 
issues and offer options for their solutions. Beyond Primary 
Guidelines, focused on the development of National Farm 
Animal Genetic Resources Management Plans, there are 
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several Secondary Guidelines, addressing various aspects of 
AnGR management, like measurement of domestic animal 
diversity (MoDAD), sustainable intensification of AnGR, 
including animal recording and improvement in low- and 
medium-input production systems, breeding strategies 
development and management of small populations at risk. 

The final component provides for reporting on the status of 
animal genetic resources as well as monitoring and evaluation 
of progress in the implementation of the Global Strategy. 
The most important element here is the First Report on the 
World's Animal Genetic Resources of which the findings will 
guide the further development of the Global Strategy and the 
Follow-up Actions. 

There are also two cross-cutting 
areas which contribute to 
implementation of all four 
components of the Global 
Strategy, namely Capacity- 
Building and Technical 
Assistance. 

Development of the Global Strategy and 
Establishment of the Intergovernmental 
Mechanism 
In terms of the future development of the Global Strategy, 
FAQ continues to develop approaches, procedures and tools 
to further assist countries on economic valuation and genetic 
development of locally adapted genetic resources. There is 
also a need to investigate, in partnership with donor and 
recipient countries, guidelines to plan best livestock 
programs; identify options for establishing a country-driven 
early warning and emergency response mechanism for the 
AnGR most at risk; identify ways to enhance AnGR 
characterization studies in the light of new and emerging 
technologies; continue to enhance technical support to 
countries and regions; continue to provide adequate support 
to maintain and further develop DAD-IS; coordinate the 
preparation of an assessment of current rapid loss of AnGR 
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on food security, rural 
development and 
sustainable livelihoods; 
consider convening a 
panel of biotechnology 
experts in animal sciences 
to assess the potential use 
of existing and emerging 
technologies and 
methodologies for the 
cost-effective 
conservation of AnGR. 

At its 9th regular session CGRFA (held over 14-18 October 
2002), the member countries expressed concern about the 
erosion of animal genetic resources and urged for urgent 
action, including training, technical support and research, to 
assist developing countries and countries with economies in 
transition to conserve their animal genetic resources, and 
better use these resources to enhance agricultural production 
and productivity. The CGRFA accepted the process for 
preparing the first Report on the State of the World's Animal 
Genetic Resources, on the basis of Country Reports, which 
should be used to develop the report on Strategic Priorities 
for Action. The Commission emphasized the need to 
complete the first Report on the State of the World's Animal 
Genetic Resources by 2006. The countries stressed the 
importance of a regional focus, through networking and 
training, and agreed that regional efforts should continue 
where required, using existing structures. They further 
stressed the need to continue to involve relevant 
international organizations and non-government 
organizations. The possibility of completing the process for 
the development of the first Report on the State of the 
World's Animal Genetic Resources at a first international 
technical conference on animal genetic resources was 
considered. Such a conference could provide a framework for 
advancing the conservation and sustainable use of animal 
genetic resources for food and agriculture. Pros and cons 
were expressed on the possible need for a Treaty on Animal 
Genetic Resources for Food and Agriculture. 
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The State of the Worlds Animal Genetic 
Resources Process 
Preparation of the first country-driven Report on the State of 
the Worlds Animal Genetic Resources has been initiated as 
an essential element of the Global Strategy. The first critical 
step in the process for developing the report will be the 
preparation of Country Reports. The objective of the country 
and global assessments is to provide a comprehensive 
analysis of the status and trends of the world's animal 
biodiversity and of their underlying causes, as well as of local 
knowledge and its management. 

The Country Report for the S0W-AnGR will 
be a strategic policy document covering 
the three strategic questions: 
• Where ore we? 
• Where do we need to be? 
• How do we get to where we need to 

be? 

The task is to go beyond description of the resources: to 
analyze and report on the state of these resources and 
capacities to manage them, to draw lessons from past 
experiences and identify problems and priorities. It also 
provides an important opportunity to look ahead and identify 
potential and likely needs, demands, trends and national 
capacity building requirements in all aspects of the 
management of AnGR. While it is essential to understand the 
state of the resources and management capacities, Country 
Reports must also assess the underlying policies that affect 
both the resources and the existing capacity to manage them. 
The strategic priority actions report and the global report will 
be based on country reports, thematic studies and reports 
from international non-governmental organizations. 
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Country Reports provide an assessment in three major areas: 

a) the State of Diversity: an assessment of the state of 
conservation, erosion and utilization of farm animal 
agricultural biodiversity, and an analysis of the underlying 
processes; 

b) the State of Country Capacity to manage animal genetic 
resources including existing AnGR policies, management 
plans, institutional infrastructures, human resources and 
equipment; and 

c) the State of the Art and the available methodologies and 
technologies to assist farmers, breeders, scientists to 
better understand, use, develop and conserve 
AnGR, and thereby contribute to global food 
security and rural development. 

In each country, the preparation of the Country Report 
will also facilitate the development of a comprehensive 
national databank for use in planning and implementing 
follow up action, and in training and further capacity building. 

Countries were asked to nominate a National Focal Point 
designating their National Coordinator. The National 
Coordinator coordinates the development of the country 
network and overall management of AnGR and is the official 
contact for communication with the Global Focal Point. 
Keeping in mind that the process involves both scientific and 
policy matters, the establishment of the National 
Consultative committee is recommended to identify the 
primary areas and issues that need to be addressed in the 
preparation of the Country Report, frame out the report and 
oversee its preparation. It is essential that the National 
Consultative Committee has diverse representation, and also 
develops a broader network to ensure opportunities for the 
full range of stakeholders to contribute to the Country 
Report. 

International Organi2ations are also being invited to 
contribute to the SoW-AriGR preparatory process in the form 
of reports. 
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The long-term aim of the SoW-AnGR process is for countries 
and regions to build on the analyses contained in the Country 
Reports to plan and implement appropriate AnGR 
management. 
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International Treaties 
Relevant to the 
Conservation and 

59 

Management of Aquatic 
Biodiversity 

quatic biodiversity can be defined as the variety of life 
and the ecosystems that make up the freshwater, tidal and 
marine regions of the world and their interactions. Aquatic 
biodiversity encompasses freshwater ecosystems, including 
lakes, ponds and reservoirs, rivers and streams, groundwater 
and wetlands. Marine ecosystems include oceans, estuaries, 
salt marshes, seagrass beds, coral reefs, kelp beds and 
mangrove forests. 

Aquatic ecosystems provide a home to many species 
including phytoplankton, zooplankton, aquatic plants, 
insects, fish, birds, mammals and others. They are organized 
at many levels, from the smallest building blocks of life to 
complete ecosystems, encompassing communities, 
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populations, species and genetic levels. In summary, aquatic 
biodiversity includes all unique species and habitats, and the 
interaction among them. 

Although 97.5% of the global water is marine and fresh water 
makes up only 0.5%, inland waters contain 40% of all 
aquatic species. Currently, around 25,000 marine and fresh 
water fish species are described and more than half of all 
vertebrates are fishes. 

Importance of and Threats to Aquatic 
Biodiversity 
Aquatic biodiversity has enormous economic and aesthetic 
value and is largely responsible for maintaining and 
supporting overall environmental health, Humans have long 
depended on aquatic resources for food, medicines and 
materials as well as for recreational and commercial purposes 
such as fishing and tourism. For more than a billion people, 
fish is the main source of animal protein. About 140 million 
people in developing countries rely directly or indirectly on 
fisheries and aquaculture for food security and income 
generation, the majority of them belong to the lowest income 
classes. 

Aquatic organisms rely upon the great diversity of aquatic 
habitats and resources for food, materials and breeding 
grounds. Factors including overexploitation of species, the 
introduction of exotic species, pollution from urban, 
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industrial and agricultural areas, as well as habitat loss and 
alteration through damming and water diversion all 
contribute to the declining levels of aquatic biodiversity in 
both freshwater and marine environments. As a result, 
valuable aquatic resources are becoming increasingly 
susceptible to both natural and artificial environmental 
changes. Thus, conservation strategies to protect and 
conserve aquatic life are necessary to maintain the balance 
of nature and support the availability of resources for future 
generations. 

Past Concerns and Developments with 
Regards to Aquatic Biodiversity 
International concern for aquatic biodiversity started in 1980 
when the Food and Agriculture Organization (FAQ) of the 
United Nations and the United Nations Environment 
Program (UNEP) convened an Expert Consultation on 
Conservation of the Genetic Resources of Fish. Although 
the focus of the Expert Consultation was genetic, their 
conclusions and recommendations are not different from 
what the international biodiversity community is seeing now. 
The experts at that time concluded the following: 

• the need to adopt an ecosystem-wide outlook in 
conserving genetic resources; 

• preservation of habitat as the fundamental means of 
conserving ecosystems; 

• the importance of protected areas; 
• the vulnerability of organisms in inland waters to 

habitat loss and pollution; 
• the potential for cultured species to genetically 

overwhelm their wild relatives through captive 
breeding and enhancement; and 

• the need for training and awareness creation. 
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The Major International Treaties 

Ramsar Convention on Wetlands (1971) 
The Convention on Wetlands, signed (in 1971) in Ramsar, 
Iran, is an intergovernmental treaty which provides the 
framework for national action and international cooperation 
for the conservation and wise use of wetlands and their 
resources. There are presently 133 Contracting Parties to the 
Convention, with 1,229 wetland sites, totaling 105.9 million 
hectares, designated for inclusion in the Ramsar List of 
Wetlands of International Importance. 

The Basic Concepts 
• Wetlands constitute a resource of great economic, 

cultural, scientific and recreational value that must be 
maintained. 

• Progressive encroachment on, and loss of, wetlands 
constitute serious and sometimes irreparable 
environmental damage that must be avoided. 

• Wetlands should be restored and rehabilitated, 
whenever possible. 

• Wetlands should be conserved by ensuring their wise 
use. 

Commitments 
Contracting Parties commit themselves to: 

• Designate at least one site that meets the Ramsar 
criteria for inclusion in the List of Wetlands of 
International Importance (the Ramsar List), and 
ensure the maintenance of the ecological character of 
each Ramsar site. 

• Include wetland conservation within their national 
land-use planning. 

• Establish nature reserves on wetlands, and promote 
training in wetland research, management and 
wardening. 

• Consult with other Parties about the implementation 
of the Convention, especially with regard to 
transfrontier wetlands, shared water systems, shared 
species and development projects affecting wetlands. 
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The United Nations Convention for the Law of the 
Sea (UNCLOS, 1982) 
The Convention was opened for signature on 10 December 
1982 in Montego Bay, Jamaica. At the time of its adoption, 
the Convention embodied in one instrument traditional rules 
for the uses of the oceans and at the same time introduced 
new legal concepts and regimes and addressed new concerns. 
The Convention also provided the framework for further 
development of specific areas of the law of the sea. 

The Convention entered into force in accordance with its 
Article 308 on 16 November 1994, 12 months after the date 
of deposit of the sixtieth instrument of ratification or 
accession. Today, it is the globally recognized regime dealing 
with all matters relating to the law of the sea. 

The Convention comprises 320 articles and nine annexes, 
governing all aspects of ocean space, such as delimitation, 
environmental control, marine scientific research, economic 
and commercial activities, transfer of and the 
settlement of disputes relating to ocean matters. 

I 
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The Convention on Biological Diversity 
(CBD, 1992) 
The CBD obliges States to produce action plans for 
conserving biodiversity (Article 6), and led to the adoption of 
the Jakarta Mandate on Marine and Coastal Biological 
Diversity in 1995. This agreement made marine and coastal 
areas the first major ecosystems to be systematically 
addressed by the Convention, a move that instantly raised the 
international profile of aquatic biodiversity. The CBD affects 
fisheries management through enhancing multi-species and 
ecosystem-oriented research, through promoting in situ 
conservation in protected areas (Article 8), and through 
helping countries focus biodiversity priorities. 

Chapter 17 of Agenda 21(1992) 
The United Nations Conference on Environment and 
Development (UNCED) was convened in Rio de Janeiro in 
June 1992 to discuss a comprehensive range of 
environmental issues and to promote the policy of 
sustainable development. Among the most important 
products of the Conference were Agenda 21 - a 

comprehensive program of action covering all areas of the 
environment, adopted by the Conference on 14 June 
1992 - and the Rio Declaration on 
Environment and 
Development. 

The Chapter of Agenda 
21 relevant to fishing is 
Chapter 17, which 
remains the 
fundamental Program 
of Action for achieving 
sustainable 
development with 
respect to oceans and 
seas. 
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A large number of activities at the global, interregional, 
regional, subregional and national levels are being fostered 
and implemented by international organizations and national 
bodies promoting, for example, safety of navigation, 
sustainable development of marine resources, conservation 
and sustainable use of marine and coastal biodiversity, 
protection and preservation of the marine environment, and 
better scientific understanding of the oceans and seas, their 
resources and their interactions with the earth's ecosystem. 

The GEF/UNDP/IMO Global Ballast Water 
Management Program (GloBallast) 
To address the threats posed by invasive marine species, 
Agenda 21 called on international bodies to take action. In 
response to this, the GEF/UNDP/IMO Global Ballast Water 
Management Program (GloBallast) is assisting developing 
countries to reduce the transfer of harmful aquatic organisms 
and pathogens in ship's ballast water. 

UNEP's Global Plan of Action for the Protection 
of the Environment from Land-Based Activities 
(GPA, 1995) 
In response to the threats caused by human activities on land, 
the Global Program of Action for the Protection of the 
Marine Environment from Land-Based Activities was 
adapted in 1995 and UNEP was tasked to lead the 
coordination effort and to establish a GPA Coordination 
Office. The GPA is designed to be a source of conceptual 
and practical guidance to be drawn upon by national and/or 
regional authorities for devising and implementing sustained 
action to prevent, reduce, control and/or eliminate marine 
degradation from land-based activities. The GPA aims at 
preventing the degradation of the marine environment from 
land-based activities by facilitating the duty of States to 
preserve and protect the marine environment. 
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Cancun Declaration on Responsible Fishing 
(1992) 
The Declaration of Cancun is largely credited for starting the 
process leading to the adoption, in 1995, of the FAQ Code 
of Conduct for Responsible Fisheries. One of the main 
aspects of the Declaration was the call for FAQ to draft, in 
consultation with relevant international organizations, an 
international Code of Conduct for Responsible Fishing, 
taking into account the Declaration. 

The FAO Code of Conduct for Responsible 
Fisheries (1995) 
The FAQ Code of Conduct applies UNCLOS-consistent 
conservation and sustainability requirements to fisheries for 
all stocks in all areas of the seas. The Code of Conduct is an 
important instrument of "soft international law" that Parties 
should endorse and implement in order to achieve the goals 
of the Biodiversity Convention in the fisheries context. More 
than 170 members of FAQ adopted the Code of 
Conduct for Responsible Fisheries in 1995. The Code is 
voluntary rather than mandatory, and aimed at everyone 
working in, and involved with, fisheries and aquaculture, 
irrespective of whether they are located in inland areas or in 
the oceans. Because the Code is voluntary, it is necessary to 
ensure that all people working in fisheries and aquaculture 
commit themselves to its principles and goals and take 
practical measures to implement them. 

The Code, like the Biodiversity Convention, notes that the 
precautionary approach must guide States in developing 
conservation and sustainable use programs when complete 
information is not available, so that conservation and 
management measures are not postponed or undermined by a 

lack of complete scientific certainty. 

It calls upon States to reduce the use of indiscriminate and 
destructive technologies such as trawis and drift nets, and to 
eliminate entirely the use of poisons and explosives. It calls 
upon States instead to use responsible technologies and 
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methods, and urges developed countries to share technologies 
and knowledge with developing nations, with the aim of 
maintaining biodiversity and conserving population 
structures, aquatic ecosystems and fish quality. 

The FAQ Code of Conduct also calls for the protection of 
artisanal fisheries. Under the Code, States are to provide 
educational and technical assistance to encourage those 
fishers to shift to more sustainable methods, where such a 
shift is necessary. In addition, those fisheries that already are 
sustainably managed, especially those that embody traditional 
practices of local and indigenous communities, are to be 
protected. 

The Code calls on States to reduce overcapitalization by 
ensuring that investments in fisheries are in proportion to the 
value of fishery yields. In addition, the Code of Conduct 
recognizes the need for fisheries management to be 
incorporated into a larger scheme of coastal area 
management, planning and development because of the 
effects of land-based activities on marine ecosystems. 
Recognizing the need for a comprehensive management 
approach, the Code of Conduct requires States to establish a 
legislative, administrative and institutional framework within 
which sustainable fisheries management will be developed. 

The Code is not intended to be static. It is anticipated that 
the Code may be revised by FAQ competent bodies as well as 
by States and organizations adopting parts of the Code. 

U.N. Agreement on Straddling and Highly 
Migratory Fish Stocks (1995) 
The Straddling Stocks Agreement and the FAQ Code of 
Conduct were negotiated during approximately the same time 
and the two are intended to be complementary. The 
Straddling Stocks Agreement is intended as a framework for 
management regimes governing straddling stocks and highly 
migratory species that span Exclusive Economic Zones 
(EEZs) and the high seas. The FAQ Code of Conduct 
focuses on the practices of national fishing fleets, calling on 
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countries to act at the national level. It covers fishing on the 
high seas, as well as activities within EEZs, including fishing 
of stocks exclusively within EEZs. The two instruments 
refer to one another extensively, and the full implementation 
of one will require implementation of the other. 

The Straddling Stocks Agreement draws heavily on the 
technical principles of the Code, but goes further by calling 
for the establishment of strong regional 
organizations and arrangements, in 
which coastal States and distant 
water fishing States will 
collaborate to adopt 
conservation and 
management measures for 
straddling and highly 
migratory fish stocks. Both 
instruments seek to impose 
greater responsibilities on 
States whose vessels fish on 
the high seas. 

The Straddling Stocks 
Agreement articulates three 
conservation principles 
which build upon and 
strengthen the 
conservation requirements of UNCLOS: the precautionary 
approach, protection of biodiversity in the marine 
environment and sustainable use of fisheries resources. The 
Agreement provides for the implementation of these 
principles through regional management arrangements. For 
each particular region, and the specific stocks it holds, coastal 
States and other States with interest in the stocks are to come 
together and negotiate among themselves to conduct 
scientific research, establish catch quota (TACs -Total 
Allowable Catch), and agree on enforcement measures. The 
Straddling Stocks Agreement is revolutionary in that it gives 
participating States strong enforcement powers. 
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The Kyoto Declaration (1 995) 
The International Conference on the Sustainable 
Contribution of Fisheries to Food Security, held in Kyoto 
(Japan) in 1995, with the participation of 95 States came up 
with the so called Kyoto Declaration. This declaration 
stresses that States should conserve and sustainably use 
biological diversity and its components in the aquatic 
environment and, in particular, prevent practices leading to 
irreversible changes, such as extinction of genes and species, 
genetic erosion and/or large-scale destruction of habitats. 

According to the declaration policies, strategies and resource 
management and utilization for sustainable development of 
the fisheries sector should be based on the maintenance of 
ecological systems and the use of the best scientific evidence 
available. Furthermore, the declaration is promoting the use 
of sustainable and environmentally-sound aquaculture and 
ranching in coastal marine and inland waters, e.g., through the 
use of th.e best and most appropriate genetic material in 
conformity with the conservation and sustainable use of the 
environment arid conservation of biological diversity. 

World Summit on Sustainable Development 
(Johannesburg, 2002) 
During the World Summit on Sustainable Development, it 
was recognized that the depletion of fisheries poses a major 
threat to the food supply of millions of people. There was 
agreement that coordinated action between governments is 
needed on an urgent basis to manage the oceans responsibly 
and to meet the needs of people now and in the future. 

Agreement was reached on the following actions: 
• Establish a UN inter-agency coordination mechanism 

on ocean and coastal issues. 
• Encourage the application of the ecosystem 

approach. 
• Promote integrated coastal and ocean management at 

the national level. 
• Strengthen regional cooperation. 
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• Assist developing countries in fisheries and integrated 
coastal area management. 

• Maintain or restore fish stocks to levels that can 
produce maximum sustainable yield (by 2015). 

• Establish a network of marine protected areas 
by 2012. 

• Eliminate subsidies that contribute to overcapacities 
and illegal, unregulated and unreported (IUU) fishing. 

• Strengthen donor coordination and cooperation and 
partnerships. 

• Support sustainable aquaculture. 
• Maintain productivity and biodiversity of coastal areas. 

Furthermore, it was agreed to implement the following 
treaties: 

• The Law of the Sea 
• Chapter 17 of Agenda 21 (Jakarta Mandate) 
• Code of Conduct for Responsible Fisheries 
• 1995 Fish Stocks Agreement 
• FAQ International Plans of Action 
• Ramsar Convention 

importance of the International Agreements 
to the Sustainability of Fisheries and 
Aquaculture 
Most of the international treaties described above address 
fisheries and aquaculture as a major threat to biodiversity and 
recognize that biodiversity is an important issue not only to 
protected resources and habitat, but also to sustainable fisher- 
ies. While many of the effects of fisheries on biodiversity are 
obvious, evidence is circumstantial or lacking for some of the 
potentially most devastating effects. Qn the time scale of 
decades, however, fisheries can change genetic, species and 
ecosystem diversity from levels that have been achieved over 
millions of years through natural selection. There is little 
doubt that such changes in biodiversity will decrease the 
resilience of species, communities and ecosystems to respond 
to natural perturbations that occur on longer time scales. 
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Understanding how fisheries and other anthropogenic 
changes affect marine biodiversity is necessary to develop 
strategies that will ameliorate future ecological changes. 

Fisheries have major impacts upon marine biodiversity and 
the long-term sustainability of these fisheries may be 
dependent upon the very diversity being changed. 

To address the threats to biodiversity and sustainable 
fisheries and to increase coherence of different regulatory 
frameworks at national, regional and international levels, it is 
important that international agreements set out principles and 
international standards of behavior for responsible practices 
with a view to ensuring the effective conservation, 
management and development of living aquatic resources, 
with due respect for the ecosystem and biodiversity. 

International treafies like the Code of Conduct for 
Responsible Fisheries also recognize the nutritional, 
economic, social, environmental and cultural importance of 
fisheries and the interests of all those concerned with the 
fishery sector and take into account the biological 
characteristics of the resources and their environment and 
the interests of consumers and other users. 
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60 
Genetic Resources, 
Traditional Knowledge and 
International Law 

n this paper, we examine the extent to which 
international laws oblige plant genetic resources (PGR) 
managers in national (government) programs to obtain the 
prior informed consent (PIG) of indigenous peoples and local 
communities before accessing, using or exchanging plant 
genetic resources in food and agriculture (PGRFA) and 
related knowledge associated with them. To this end, both 
existing international instruments and those that are currently 
under development/negotiation are examined. 

Here are some existing agreements and related norm setting 
developments. 

Genetic Resources, Traditional Knowledge and International Law 
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The Convention on Biological Diversity 
(CBD) 
The international agreement with the highest profile that 
addresses this issue is the Convention on Biological Diversity 
çCBD). Article 8(j) of the CBD requires that signatories 
shall, as far as possible and as appropriated and "subject to 

[their] national legislation, respect, preserve and maintain 
knowledge, innovations and practices of indigenous and local 
communities embodying traditional lifestyles relevant to the 
conservation and sustainable use of biological diversity, and 
promote their wider application with the approval and 
involvement of the holders of such knowledge, innovations 
and practices and encourage the equitable sharing of benefits 
arising from the utilization of such knowledge, innovations 
and practices". Article 10(c) commits contracting parties, "as 
far as possible, and as appropriate ... [to] protect and 
encourage customary use of biological resources in 
accordance with traditional cultural practices that are 
compatible with the conservation or sustainable use 
requirements". 

Some Progress on CBD 
Both of these articles 
are relatively vague: 
they do not actually 
spell out what states 
can or should do to 
fulfill their 
obligations. Part of 
the reason for this is 
that parties 
negotiating the CBD 
did not agree on just 
how far signatories 
should be obliged to 
go to protect 
traditional knowledge. 
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• In the period leading up to 1992 when the CBD was 
finalized, the whole idea of protecting traditional 
knowledge was still relatively new: no one had any 
fixed ideas about how it should be done. Partly as a 
consequence of this ambiguity, the Conference of the 
Parties to the CBD (COP-CBD) established two Ad 
Hoc Open Ended Intersessional Working Groups to 
investigate, among other things, means by which 
member states could "as appropriate" and "subject to 
their own legislation" protect traditional knowledge. 

• In May 1998, the Fourth 
COP-CBD created the Ad Update: 
Hoc Open Ended Mandate of the workinq 

Intersessional Working 
Group on the 6th Conference o 
Implementation of Article Parties last April 

8(j) to provide advice to 2002 but 
workplan is still 

the Parties regarding the under 
"development of legal and deliberation V 
other appropriate forms of 
protection of the knowledge ... of indigenous and 
local communities". In May 2000, the Fifth 
Conference of the Parties extended the mandate of 
this working group and directed it to take steps 
towards the development of parameters for such legal 
s ys tern s. 

• The Working Group's mandate was renewed by the 
Sixth Conference of the Parties in April 2002. In 
truth, this group's rate of progress has been relatively 
slow. That said, it must be appreciated that the 8(j) 
Working Group's mandate is extraordinarily broad, 
attempting to work through largely uncharted 
territory. Furthermore, its very existence is an 
important stage in the potential evolution of a better- 
defined international norm regarding the protection 
of traditional knowledge. 
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• In October 2001, the Ad 
Hoc Open Ended 
Working Group on 
Access and Benefit 

created the 
draft 'Bonn 
Guidelines" for state 
parties developing 
national legislation 
to regulate access to 
genetic resources and 
benefit sharing. A 
variation of these 
guidelines was adopted 
by the COP VI in April 2002 through Decision VI/24. 
Though they will not be binding, they still have a great 
deal of potential to influence how countries develop 
their access laws. Among other things, the Bonn 
Guidelines recommend that "[r]especting established 
legal rights of indigenous and local communities 
associated with the genetic resources being accessed or 
where traditional knowledge associated with these 
genetic resources is being accessed, the prior informed 
consent of indigenous and local communities and the 
approval and involvement of the holders of traditional 
knowledge, innovations and practices should be 
obtained, in accordance with their traditional practices, 
national access policies and subject to domestic laws." 
This is significant because the CBD does not explicitly 
state that it is necessary to get the PlC of constituent 
communities. 

It has been argued that the requirement to obtain such 
consent is implicit in the text of the Convention; 
nonetheless, it is not an explicit requirement. 
Consequently, it could be argued that the Bonn 

go one step further than the CBD in this 
regard. Or put another way, that they offer an 
interpretation of the CBD that clarifies an outstanding 
ambiguity. 
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Furthermore, COP VI recommended that state parties 
include in their national laws requirements for 

parties to provide the origin of genetic resources and 
traditional knowledge that they used when developing 
innovations over which they seek IP rights (Decisions 
VI/lO and VI/24). 

Obligations for National PGRFA Program 
Managers 
How much does all of this add up to by way of obligations 
for national PGRFA program managers? There are two 
potentially different answers to this question: one is legal and 
the other is political/moral. 

Legal 
The preliminary legal issue for national genetic resources 
program managers to consider is whether or not the country 
in which program activities are taking place has ratified the 
CBD. If not, the Convention does not apply, and national 
genetic resources program managers do not need to consider 
the CBD when thinking about their obligations to indigenous 
and local communities. 

If the country concerned has ratified the CBD, the national 
genetic resource program managers must consider a few 
related issues. 

• First, they must realize that as agents or 
representatives of the national government, they are 
bound by the standards established by the CBD, even 
if the country concerned has not created laws to 
implement the CBD. 

• Second, if the country has implemented legislation, 
they should look to those laws for guidance as to how 
they should conduct their operations. However, they 
are not necessarily able to rely entirely on national 
laws in this respect; it is always possible that national 
implementing legislation may not implement all of the 
standards established in the CBD. In such cases, the 
national program manager must consider voluntarily 
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complying with higher standards of conduct than 
what is required by the national law in order to make 
sure they are in compliance with the Convention. 

Unfortunately for national program managers, these are very 
difficult judgements to make. They are complicated by the 
facts, set out above, that: 

• the CBD does not explicitly state that national 
implementing laws must require access-seeking parties 
to obtain PlC from indigenous and local communities 
or traditional knowledge holders; and 

• the implementing guidelines developed by the CBD 
Working Group on Access and Benefit Sharing 
which do include such a requirement -- are not legally 
binding. Consequently, national governments have a 
great deal of latitude to interpret and implement the 
CBD in different ways. 

For example, the Philippines national access law -- 
Executive Order No. 247 -- requires access- seeking 
parties to obtain PlC from traditional communities 
whereas the Andean Pacts regional agreement on 
access law - Dec No. 391 — is not so clear. While it says 
that member states recognize and value the rights 
and decision-making capacity of indigenous, afro- 
american and local communities if does make any 
explicit provision for including those peoples in 
considerations of access proposals. In fact, the Decision 
stales that access agreements will be between the 
competent national authority (a body appointed by 
the government) and the access-seeking parties, In this 
context, it is not at all clear how local peoples get 
included in the PlC-related processes. One possible 
explanation is that, as a regional agreement, 
it is necessary to allow countries space to 
define how they will involve their 
communities. Nonetheless, this leaves open 
the possibility that those communities will not 
be included in the same way as they would 
be in the Philippines. Despite this possible 
difference, both laws cite the CBD in their 
preamble statements as justification and 
support for their content and 
implementation. 
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Strictly legally speaking, with such precedents before them, 
national genetic resources program managers will not be 
certain, from a legal point of whether or not they must 
obtain PIG from indigenous and local communities in the 
course of their program activities. As stated above, it has 
been argued that the CBD requires the PIG of communities, 
but there is no universal consensus on this point. 

Politic al/Moral 
While the CBD may not include many concrete legal 
obligations, it has given rise to an unprecedented level of 
political sensitivity to genetic resources related issues. In the 
court of public opinion, there is no defence for parties 
accused of taking and using genetic resources associated with 
indigenous communities without their permission. Charges of 
"biopiracy" are not tempered by technical legal explanations 
that the activity in question took place in a country that: 

• has not yet signed or ratified the CBD; or 
• determined that the CBD did not require them to 

require access- seeking parties to obtain the PIG of 
indigeous and local communities. 

In light of the highly 
charged political 
environment, national 
genetic resources project 
managers are best off 
ignoring legal 
technicalities that might 
reduce their obligations, 
and instead, conducting 
themselves as though 
particularly rigorous 
interpretations of -, 

the CBD had 
been 
implemented 
into domestic — 

law 
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As far as the general public is 
concerned, the CBD creates 
standards of conduct applicable to 
everyone, everywhere in the world. 
The reputations of programs and 
institutions can be lost overnight 
through allegations of violating 
the spirit of the CBD. 
Complicating this situation once 
again is the fact that the CBD is so 
vague in terms of what actually 
can and should be done to 
advance its objectives. One party's 
interpretations of CBD- compliant 
behavior may be another's 
definition of "biopiracy". 



Politically and morally speaking, it is advisable for the 
national genetic resources program managers to be extremely 
diligent in making sure they obtain PIG from indigenous and 
local community representatives before obtaining, exchanging 
and using genetic resources and related information 
associated with those communities. 

______________ 

Other International 
[Other existing Agreements 

international instruments Other international agreements, 
support the protection of although they do not mention 

though indigenous and local knowledge 
they do not explicitly, certainly support the 
menhon it notion that countries are under a 
explicitly growing obligation to introduce 

policies to deal with indigenous 
and local knowledge. For example, 

the international Convention on Social and Cultural Rights 
(ICESR) includes the right to development and diffusion of 
science and culture. It further obliges signatories to provide 
measures for the enjoyment of the cultural heritage of 
indigenous peoples. 

The International Labor Organization (ILO) Convention 
Concerning Indigenous and Tribal Peoples in Independent 
Countries (ILO 169) states that member states should 
promote "the full realization of social, economic and cultural 
rights [of indigenous and tribal peoples] with respect to their 
social and cultural identity, their customs and traditions, and 
their institutions." While neither of these instruments 
creates an explicit obligation for nation states to implement 
means of vesting exclusive forms of protection rights in 
traditional knowledge holders, it could be argued that they 
support that kind of legislative measure. 
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Emerging Developments: Possible 
Agreements, Amendments and 
Declarations 

International Treaty on Plant Genetic Resources 
for Food and Agriculture (ITPGRFA or 
International Seed Treaty) 
The International Treaty was adopted by the Food and 
Agriculture Organization (FAQ) General Assembly in 
November, 2001. It will come into force 90 days after the 
fortieth country ratifies it. Article 9 of the International' 
Treaty states that: 

"In accordance with their needs and priorities, each 
Contracting Party should, as appropriate, and subject to its 
national legislation, take measures to protect and promote 
Farmers' Rights, including: 

• protection of traditional knowledge relevant to plant 
genetic resources for food and agriculture; and 

• the right to equitably participate in sharing benefits 
arising from the utilization of plant genetic resources 
for food and agriculture..." 

In this case, the entire principle of Farmers' Rights is 
explicitly made subject to national legislation. As a 

consequence, legally speaking, national genetic resources 
program managers can simply look to the legislation of the 
country in which the relevant program activities are taking 
place to determine what his or her responsibilities are. 

Despite the limiting legal effect of making farmers' rights 
subject to national laws, there is little doubt that the 
inclusion of these provisions in the International Treaty will 
underscore the political pressure that already exists by virtue 
of the CBD (and less so, the CCD) to obtain PlC when 
acquiring, exchanging and using genetic resources and related 
knowledge associated with indigenous peoples and local 
communities. 
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Draft Declaration on the Rights of Indigenous 
Peoples 
Article 19 of the Draft 
Declaration on the 
Rights of Indigenous 
Peoples states that 
indigenous peoples 
"are entitled to the 
recognition of the 
full ownership, 
control and 
protection of their 
cultural and 
intellectual property. 
They have the right 
to special measures 
to control, develop, 
and protect their 
sciences, technologies 
and cultural 
manifestations, including human and other genetic resources, 
seeds, medicines, knowledge of the properties of fauna and 
flora, oral traditions, literatures, designs and visual and 
performing arts." 

The Intergovernmental Commitlee on 
Intellectual Property, Genetic Resources, 
Traditional Knowledge and Folklore 
Among other things, the Intergovernmental Committee (IC) 
will develop recommendations for non-binding model 
intellectual property clauses to be included in contractual 
agreements governing exchanges of PGRFA between various 
public and private institutions and national gene banks. It will 
also look at other kinds of exchanges, e.g., the supply of a 

wild plant with medicinal uses from an indigenous 
community to foreign research institutes. 
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While some state 
members of the IC 
definitely would like to 
work towards the creation 
of an international 
binding agreement 
regarding the protection 
of traditional knoweidge, 
enough other countries 
are against the idea 
that it is unlikely 
that an 
intergovernmental 
negotiating 
committee will 
be struck to 
create such an 
agreement any 
time soon. 

The IC is also examining means by 
which traditional knowledge (TK) 
could be included in patent offices' 
searches for prior art. For the time 
being, the IC is considering 
working towards recommending a 

number of journals that 
should be included in such 
searches. In preparation for the 
next meeting, the Secretariat will 
assemble a list of TK-related 
journals, and make an initial effort 
at establishing which of them 
would be most important to 
include. 

World Trade Organizaflon (WTO/TRIPS) 
Article 27(3)(b) of the TRIPS agreement requires all WTO 
members to offer intellectual property protection for plant 
varieties in the form of patents or "effective sni 
protection." There is no mention in the TRIPS agreement 
regarding traditional knowledge. However, there is a review 
of article 27(3)(b) (which was scheduled to begin in 1999) 
and a review of progress member states are making in 
implementing the TRIPS agreement (which was scheduled to 
begin in 2000) wherein it may be possible to introduce 
amendments regarding protecting traditional knowledge. 

!!/ 
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Many developing countries have been attempting to interject 
consideration of traditional knowledge protection in the 
context of these reviews. Their efforts coincided with, and 
consequently got included in, the decision to launch a new 
comprehensive round of trade negotiations under the aegis of 
the WTO. To this end, article 19 of the Doha Ministerial 
Declaration instructs the TRIPS Council to examine: "the 
relationship between the TRIPS Agreement and the 
Convention on Biological Diversity, the protection of 
traditional knowledge and folklore,' in the context of its 
review of article 27.3(b) and the review of the 
implementation of the TRIPS Agreement. 

Meawhile, it seems unlikely that the WTO member states will 
arrive at the consensus necessary to alter the TRIPS 
agreement to oblige members to provide some form of 
intellectual property protection for indigenous and local 
knowledge (including, presumably, farmers' varieties that 
satisfied the new sui criteria for protection). Until such 
time, there is nothing explicit in the TRIPS agreement that 
obliges PGR managers to obtain PlC from indigenous 
communities if collecting or exchanging those communities' 
plant varieties. 

Conclusion 
In recent years there has been a proliferation of international 
fora considering different aspects of the protection of 
indigenous peoples' and local communities' technologies and 
knowledge. There is a growing trend towards the recognition/ 
creation of rights of control in those communities over 
genetic resources with which they are associated, and related 
knowledge. For the time being, the international law has not 
gone so far as to set minimum standards for the creation and 
enforcement of indigenous people's rights for 
communities over their technologies and associated 
knowledge. Nor is it explicitly stated in any currently binding 
international legal instrument that it is necessary to obtain 
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the PIG of indigenous peoples and local communities before 
collecting, using or exchanging those resources and 
knowledge. 

It could certainly be argued that the international law is 
definitely moving in that direction; nonetheless, it is not 
undisputably there yet. Meanwhile, however, given the 
political climate, we would argue that it is incumbent upon all 
national genetic resources program managers to exceed their 
strict legal obligations and live up to higher standards of 
behavior in terms of obtaining the PIG of indigenous peoples 
and local communities when accessing, exchanging and using 
genetic resources and related information with which these 
groups are associated. 
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61 
Right to Patent vs Right to 
Freely Use: TRIPS, UPOV and 
Farmers1 Rights 

1994, developing countries were pressured by 
developed countries to accept the Agreement on Trade- 
Related Aspects of Intellectual Property Rights (TRIPs) as 
part of the package deal under the World Trade Organization 
(WTO). The TRIPs Agreement obliges all countries to make 
patents available to any invention, whether product or 
process, in all fields of technology without exception. The 
timeline for compliance was set for 2000 for developing 
countries and 2006 for the least-developed. 
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TRIPs Article 27.3(b) says that: 

Member countries may... 
• exclude plants and animals from patentability; 

and 
• exclude essentially biological processes for fhe 

production of plants and animals from patentability. 

Member countries must... 
• allow patents on microorganisms; 
• allow patents on non-biological or microbiological 

processes for the production of plants and animals; and 
• provide for the protection of intellectual property, either 

through patents or an effective sui generis system or 
both, for plant varieties. 

IPRs and Biodiversity 
Developed nations insist that the lack of adequate 
intellectual property rights (IPRs) protection in the 
developing countries acts as a barrier to free trade. 
Developing nations argue against the intrusion of IPRs, 
specifically patents, on biodiversity and pharmaceuticals. 
They maintained the line that IPRs and especially patents 
that create private monopoly control in the food and health 
sector are contrary to the interests of the world's poor and 
the existing efforts to conserve and make available biological 
resources. Due to pressure from the seed industry, 
biodiversity fell under the umbrella of the multilateral trade 
agreement and opened an era of "life patents". The TRIPs 
Agreement became the first global system of IPR on 
biological diversity, specifically on plant varieties. In fact, 
TRIPs is the multilateral instrument in international law, 
making it legal, and compulsory, to patent life. 

IPRs and Biotechnology 
Capturing the value of biotechnology requires several major 
changes in the global seed market, key to which is the 
adoption of broad IPR regimes for genetic resources. 
Industries' interest in seed markets in many developing 
countries and its consequent demand for IPRs stems from 
genetic engineering in particular. Genetic engineering in 
agriculture, which gives companies the control to transfer 
genes to almost any crop, resulted in unprecedented mergers 
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of the seed and biotech industries. The public, especially that 
of developing countries, who are said to benefit the most 
from modern biotechnologies, were made to believe that 
without IPR there can be no biotechnology, and without 
biotechnology, there can be no progress. But the reality is, the 
industry needs IPR to further control the market, especially in 
developing countries where the practice of seed saving is 
very rampant. 

TRIPs and What It Says 
Article 27.3(b) of the TRIPs Agreement requires all member 
states to provide intellectual property protection either in the 
form of patents or an "effective sui system" or both for 
Flant varieties. Sui in Latin means "special" or 
'unique". Exactly what constitutes an "effective sui generis 
system" for the protection of plant varieties is not defined in 
the WTO. This continues to be the subject of much debate 
and delay in the implementation of TRIPs in developing 
countries. 

Many believe that the sui generis window provides some 
flexibility and maneuvering space for governments to define 
their own system of protection based on their needs and 
capabilities. However, the global seed sector, including the 
WTO, is aggressively pushing for the Union for the 
Protection of Plant Varieties or UPOV as the appropriate 
legislative model for an "effective sui generis system" of 
protection. Pushing for one global system of protection on 
plant varieties makes it easy for seed companies to penetrate 
and organize markets particularly in developing countries. 
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What is UPOV 
The UPOV was set-up in 1961 to create a common regime of 
protecting plant breeders. However, until now; it never 
received much support especially among developing 
countries. With the coming into force of the TRIPs 
Agreement, many developing countries have aligned or are 
starting to align their plant variety protection rules to that of 
UPOV for lack of alternatives or due to external pressure. 

Under the 1978 UPOV Convention, farmers are allowed to 
save seeds for their own use and breeders are allowed to 
freely use protected varieties to develop new ones. These two 
exemptions have been restricted in UPOV 1991, making it 
closer to granting patent-like rights. As the deadline for 
accession to UPOV 1978 has ended, countries wishing to 
Join the UPOV have no choice but to accede to UPOV 1991 
rules. However, there are serious issues associated with 
intellectual property protection of plant varieties, particularly 
the UPOV Convention itself. 

Patents vs plant variety protection 

Both patents and plant variety protection (PVP) provide exclusive 
monopoly rights over a creation for commercial purposes over a 
period of time. 

A patent is a right granted to an inventor to prevent all others from 
making, using and or selling the patented invention for 15-20 years. 
The criteria for a patent are novelty, inventiveness (non- 
obviousness), utility and reproducibility. 

PVP gives patent-like rights to plant breeders. The criteria for 
protection are novelty, distinctiveness, uniformity and stability. 
PVP laws can provide exemptions for breeders, allowing 
them to use protected varieties for further breeding. and for 
farmers allowing them to save seeds from their harvest. In 
plant breeding, PVP is the weaker sister of patenting mainly 
because of these exemptions. 
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Impacts of Patents 

On Farmers 
IPRs are essentially legal tools to control market and restrict 
competition. Under UPOV-type of plant variety protection 
(PVP), the rights of farmers to save seeds have been reduced 
into a privilege. This is true only for countries whose 
national governments make special provisions for it. Hence, 
the age-old practice of saving seeds is now coming to 
obsolescence. This may spell disaster for countries, which 
depend on farmers saved seeds, such as Asia where at least 
SO% of the seed supply comes from the farmers. The result 
will be a massive shift in the seed supply to private control. 

Increasingly, companies have taken to court farmers in 
industrialized countries for alleged piracy of proprietary seed 
and they are actively pursuing more powerful means to 
prevent the reuse of seed on the farm (such as production of 
hybrid seeds, contract law governing purchase agreements, 
and technologies which prevent seeds from germinating). 
Furthermore, under the terms of UPOV 1991, breeder 
protection extends to the harvested material and its products 
thereof, which can mean direct control for breeders (or 
companies) on the trade of processed foods or ornamentals 
and other high value commodities. 
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On Genetic Erosion 
UPOV is biased towards the needs of industrial agriculture, 
especially by its Distinction-Uniformity-Stability criteria. The 
uniformity criterion alone has been singled out as favoring, 
for example, pure lines as opposed to varietal mixtures on the 
market. By allowing companies to collect royalties on seed 
sales, UPOV stimulates the corporate take-over of plant 
breeding which means fewer actors supplying the market. 
Corporations are not in the business of genetic conservation 
and tend to work with highly stabilized elite material with 
wide adaptation. These highly marketed varieties tend to 
replace more diverse traditional materials, and consequently 
the diversity being used by farmers declines. 

On Research and Development 
There is little evidence to show that IPRs promote innovation 
in crop breeding. Despite 40 years of existence, very few 
studies have been done in countries with UPOV experience. 
And of the few conducted, a decline in the flow of 
germplasm among breeders, a decline in the sharing and 
exchange of scientific information and a decline in the rate 
of progress in plant breeding have been reported. 
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The FAO International Treaty on Plant Genetic Resources. 
which aims to ensure food security through conservation, 
exchange and sustainable use of PGR, was adopted on 3 
November 2001. Instead of establishing clear rights for farmers, 
indigenous and local communities to freely use, exchange 
and develop the seeds they manage, the Treaty only 
managed to affirm its recognition of their contribution in r conserving and developing PGR. Farmers Rights 
boiled down to a set of principles, leaving the 
responsibility of implementing and upholding these ". 

rights to national governments without any mechanism 
of enforcement procedures. After seven long years of 
stormy negotiations, the final treaty came up with an 
ambiguous compromise text on IPR. It basically says that 
PGR for food and agriculture governed by the Treaty 
can be patented as long as they are modified in some 
way. 

On Farmers' Rights 
Definitely, the present IPR regime undermines the rights of 
farmers and local communities to freely use, exchange and 
develop the seeds they manage. This will be exacerbated by 
the imposition of new gene technologies and the legal and 
contractual restrictions being imposed by corporations. Many 
have looked upon the initiatives at FAQ to counter the 
privatization of plant genetic resources (PGR) and contribute 
to the safeguarding of public agricultural research and 
farmers control over these resources. 

The TRIPs Agreement and UPOV were put in place without 
the interests of farmers and indigenous communities in mind. 
It was not framed out of the need to conserve biodiversity, 
nor to promote sustainable agricultural development, nor to 
advance public good in general. It was designed to cater to 
the needs of the seed and biotech industries, which have 
historically sidestepped any genuine attempt to bring 
biodiversity-related concerns over and above profits. 
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As of TRIPs lays down minimum standards of 
protection and enforcement procedures. If the industry can 
have it their way, they would want all out patenting as a 

system of IPR. The only way to fully ensure a fair deal for 
communities and people in developing countries is to remove 
biodiversity from TRIPS altogether. 
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62 
Consequences of 
Intellectual Property Rights 
on Farmer Seed Systems in 
Developing Countries 

he universal interest of farmers is ready access to good 
seed of appropriate varieties at affordable prices. Essentially, 
two different seed systems, that satisfy the farmers' seed 
requirement, can be recognized: farmers' seed system (FSS) 
and institutional/commercial seed system (ICSS). 
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Farmers' Seed System (FSS) 
In this system, farmers are the 
proponents of varieties (referred to 
as landraces") and seeds are 
produced on farm. However, in 
many developing countries, seeds 
of modern improved varieties are 
also mainly produced and 
distributed through a Farmers Seed 
System. 

Institutional/Commercial 
Seed System (ICSS) 
Farmers, in this case, are provided 
with seed of varieties produced 
through institutional/commercial plant 
farmers through largely commercial or 
seed companies. 

A major problem in 
agriculture in many 
developing countries 
today is a growing 
conflict and imbalance 
between the traditional 
farmer seed system and 
the commercial seed 
sector promoted by 
modern plant 
breeding and 
regulated by Plant 
Breeders Rights 
(PBR) and Patent 
legislaf ion. 

breeding and sold to 
semi-governmental 

In most countries both systems operate side by side. In 
advanced industrial countries, the ICSS dominates. Although 
farmers are allowed, in various degrees, to save part of their 
harvest of modern varieties for their own use in the 
subsequent planting season. In most developing countries, 
the FSS is the major source of seed, both of their own 
landraces and of introduced modern varieties. 

IPR and On-Farm Management and Use of 
Genetic Resources 
Common IPR regimes on biological materials appear to be 
generally incompatible with local knowledge and FSS. At the 
same time, farmer systems are an important source of still 
existing and evolving biodiversity for industrial research and 
development. The international debate within such bodies as 
the WTO seems to be dominated by policy makers and legal 
experts ignoring on-farm realities. This can be illustrated by 
actual and potential situations when the two systems meet. 
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Introduction of Modern Commercial 
Varieties 
Farmers buy seeds of 
a mo em 

commercial variety 
containing a 

patented gene for 
testing its 
suitability. Other 
farmers request 
samples of seeds 
from the harvest 
of the original 
grower(s). Farmers 
get some seeds 
because free exchange is embedded in the culture of most 
farmer seed systems. Farmers can not afford to refuse it. 
Through this mechanism, varieties can spread very rapidly 
over large areas in a short time. This is illustrated by the 
spread of modern improved varieties during the so-called 
Green Revolution in India. The owner of the variety found 
out about it, but could not claim his legal rights (royalties, 
bring farmers to court for multiplication and distribution, 
etc). This may involve checking the fields of hundreds of 
farmers, bringing them to court and so on while these 
farmers are often largely subsistence farmers with limited 
financial resources, if any. 

Geneflow in Traditional 
Agriculture 
A modern commercial variety is 
grown adjacent to other traditional 
landraces and natural 
hybridization takes place. 
Again, this is a common 
situation in FSS and 
ensures a continuous 
inflow of new genetic 
diversity managed by 
farmer selection when seeds 
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are harvested for next years' crop. In the process, the original 
modern commercial variety gradually loses some of its 
original genetic identity and uniformity, while, at the same 
time, gene flow occurs into traditional varieties, including the 
patented character. It will be extremely difficult, if not 
impossible, to monitor these events and take the necessary 
action to claim legal rights. By then, hundreds of unidentified 
farmers may already be involved and the patented character 
may be found in any material. 

Genetic Resources Collection 
A collector for a genebank collects local landraces of a 
particular crop for entry into a genebank. At some point in 
time, some samples of these seeds are released to an 
interested plant breeder. He uses this material as one of the 
parents in a conventional breeding program. After the usual 
8-12 rounds of selection over a period of say ten years, he 
releases his final variety. To his considerable surprise, on 
testing, this variety appears to incorporate (through previous 
natural introgression) a character/gene covered by patent 
protection. According to present patent legislation, the owner 
of the patent can claim royalties and even forbid the release 
of this variety. 

The genebank could attest that it did not know that the 
landrace contained the patented gene. The plant breeder 
could prove that he did not intentionally use material known 
to contain the gene nor might he even wanted it in his variety. 
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He might ask the owner of the patent to remove his gene, 
which, of course with present technology, is not possible. 

It is impossible to contain pollen of cross pollinating crops 
when grown in the field. Knowing this, a dishonest 
plantbreeder collects some pollen from a field planted with a 
variety covered by a patent and pollinates his own breeding 
material. At the end of the breeding process, he denies prior 
knowledge of the presence of the patented gene in his 
material and claims natural transfer at some point in the 
breeding process. It is impossible in such a case to 
differentiate beyond reasonable doubt between accidental 
and intentional transfer. 

Benefits from 
New 
Developments 
Through research 
in the commercial 
industrial sector, a 

new genetic 
system is 
developed 
providing, for 
instance, broad 
resistance against 
pest or diseases. This system is 
covered by a patent. The owner of the patent will seek 
maximum benefit from this invention, claiming exclusivity of 
its use. On the other hand, in the interest of food security, 
society will gain maximum benefit if this invention 
(character) is incorporated in as many varieties as possible, 
including landraces. It then will become part of overall freely 
available genetic diversity. Assuming that a patent is a right 
issued by society through the government to an inventor, 
society interests should be considered. However, in practice, 
patent issuing offices seem to be primarily concerned with 
enforcing patent legislation regardless of subject matter. This 
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obviously creates a conflicting situation. Including in national 
i-ui generis IPR legislation the option of compulsory licensing 
might offer a solution. However, this appears to be strongly 
opposed by private industry insisting on exclusive use. This 
issue needs to be considered by national governments and 
WTO. 

What Must be Done? 
National governments and the WTO should address the 
compatibility of IPR legislation on biological materials with 
FSS and local knowledge systems beyond rhetorical 
statements. Generally, it would seem that common IPR 
systems are not suitable for biological materials and more 
appropriate legislation may need to be adapted to balance the 
interests of inventors with those of society. 
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6? 
Aquatic Genetic Resources: 
Community Rights to Control 
Access 

The Convention on Biological 
Diversity (CBD), an agreement an involvement of 

the holders of such including almost all of the innovations 
countries of the world, has three and practices 
related objectives: conservation of and encourage 
biological diversity; sustainable use equitable sharing 

of benefits 
of its components; and fair and 
equitable sharing of benefits 
arising from the use of genetic resources 
(genetic material containing functional units of 
heredity). The CBD recognizes the important role of 
traditional ecological knowledge in conserving biodiversity 
and, in Article 8(j), calls for the sharing of benefits with 
indigenous and local communities whose knowledge, 
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innovations and practices contribute to the use of genetic 
resources. Dozens of countries have either passed or are 
contemplating laws that require community consent for 
access to biological and genetic resources. 

Countries attempting to implement access laws (and 
intellectual property laws) have focused almost exclusively 
on plant issues and have largely overlooked the growing 
demand for aquatic genetic resources, especially for 
aquaculture. National reports from CBD parties have paid 
relatively little attention to conservation of aquatic 
biodiversity Fishing communities are often among the 
poorest in the world, yet successful conservation may depend 
to a large extent on their ability and incentive to sustain 
aquatic ecosystems. Fair agreements for success to aquatic 
genetic resources can play a role in making that possible. 

The Value of Aquatic Genetic Resources 
Far less is known about aquatic than plant species and 
ecosystems for the simple reason that aquatic life inhabits a 

hidden world. Named terrestrial species outnumber those in 
ocean environments by seven to one. The deep sea may 
contain 10 million species that have yet to be described and 
named. 

Equally significant is the lack of scientific knowledge about 
how aquatic systems function to support fisheries, how to 
choose aquatic species for domestication, how to make rapid 
progress in domesticating them, and how to make effective 
use of aquatic biochemicals and biological processes for 
human benefit. 

Industrial aquaculture is barely three decades old and is now 
the fastest -growing food industry. Food-fish aquaculture 
already accounts for one-third of global fisheries production 
and is expected to surpass capture fisheries by 2020. 
Meanwhile, new technologies enable ornamental-fish 
breeders to raise species that have never before been 
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cultured. For good or bad, aquaculture is taking and 
breeders will need access to wild broodstock -- and the 
consent of local and indigenous communities under access 
and benefit-sharing laws. 

Future demand for access to aquatic genetic resources is less 
predictable in sectors like the pharmaceutical industry. The 
drug discovery process has been revolutionized by 
developments in genomics, screening technologies and 
combinatorial chemistry that may reduce the need for 
bioprospecting. However, there will always be some demand 
for samples of marine organisms. 
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Do you know that? 

• The global market for products derived from genetic resources 
in several major sectors has been roughly estimated at 
between U.S. $500 billion and $800 billion annually. 

• The first discovery of hydrothermal vent communities, only 25 
years ago, led to the identification of 100 previously unknown 
species of marine organisms. These marine organisms capacity 
to adapt to boiling water and toxic chemicals could 
eventually lead to the development of new drugs or 
techniques for consuming toxic waste. 

• Fewer than 50,000 out of a possible million freshwater species 
have so far been identified. 

• About 70% of marine fish species are fully exploited, 
overexploited, depleted or recovering from 
overfish ing. 

• One-fifth of all known freshwater tish species 
are considered to be extinct or endangered. 

• Humans share about 5,000 genes with 
marine organisms raising hopes for 
important medical discoveries. The value of 
developing an anti-cancer drug based on the 
properties of marine organisms such as sponges 
has been estimated to exceed over U.S. $1 

billion a year. 



Fish and Plant World Distinctions 
Policymakers developing rules for access to aquatic genetic 
resources need to consider several differences between the 
plant and fish worlds. The following are some examples: 

Traditional Knowledge 
Users of plant genetic resources (such as seed and 
pharmaceutical companies) rely on communities' traditional 
knowledge of crop strains or medicinal use of plants. 
Indigenous and local fishing communities may have extensive 
knowledge of sound ecosystem management, but their 
traditional knowledge of particular species is far less likely to 
be vital to users of aquatic genetic resources. 

Communities may not 
even be aware of the 
existence of marine 
organisms collected in 

_______ 

deeper waters, or may 
simply know that some 
creatures are toxic and 
therefore to be avoided. 
Access legislation in the 
Philippines (Executive 
Order 247) avoids the 
issue of traditional 
knowledge by requiring 
community consent 
whether or not it exists. 
Other countries where civil society organizations 
have less influence on policy development may be more 
likely to link the right to consent to the contribution of 
traditional knowledge or, as in the case of recent Brazilian 
legislation, leave the matter in doubt. Empowering fishing 
communities to control access is an essential step towards 
enabling them to manage aquatic ecosystems sustainably. 
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Ownership and Control of Aquatic Genetic 
Resources 
The largest chart-farming company in Canada was required to 
obtain consent for broodstock collection from Inuit people 
that had succeeded in negotiating rights to traditional lands 
and to control aquatic resources. Canada is one of very few 
countries to have begun such negotiations with indigenous 
peoples. Elsewhere, rights to control access may be far more 
ambiguous. Land rights are likely to be far more clearly 
defined than ownership of aquatic bodies and the life that 
inhabits them. 

Do community fishing rights include the right to control 
access to genetic resources in waters under state control? 
Other ownership issues may be equally complicated. Plants 
stay still. Many fish species migrate to and from their 
spawning grounds. Who owns them? Indigenous 
communities along migration routes claim traditional 
ownership. and the right to be consulted regardless of where 
broodstock is collected. Policy_makers drafting prior 
informed consent requirements need to consider such 
complicating factors. 
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Scientific Information 
Good policies are based on good information. Scientific 
understanding of aquatic genetic resources and of the 
strategies needed to manage and conserve them is generally 
far more limited than for plant genetic resources. Science 
provides a foundation for policy-making by describing genetic 
variability of aquatic genetic resources, their status (using 
catch statistics, tagging studies and censuses), and how each 
component of genetic variability interacts with every other 
level in the food chain. Where any of these components is 
weak, policy-makers may lack the information they need to 
determine what uses and collections of aquatic genetic 
resources are appropriate. 

For example, if government agencies do not have a good 
grasp on the environmental risks of promoting the use of 
exotic species in aquaculture (such as African tilapias in 
Brazil or Atlantic salmon on Canada's Pacific Coast), or of 
the stability of stock populations in different regions, policy- 
makers may lack the information needed to determine where 
stocks can be collected and what precautions need to be 
taken to regulate their transfer. It is not only important to 
promote scientific knowledge as a basis for policy, but also to 
ensure that access legislation makes adequate distinctions 
between scientific and commercial research so as not to 
impose a state of "research chill". 
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Access to Genebanks 
International plant gene banks 
are well established. 
Collections of aquatic 
genetic resources are just 
beginning to develop, 
primarily through the 
individual efforts of 
pharmaceutical 
companies, research 
institutes, government 
agencies, and a few 
indigenous communities. 
Communication about the 
nature, purpose, location and indeed the very 
existence of collections is poor. As communication 
improves, demand for access to collections will begin to 
occur, raising policy issues that need to be addressed. For 
example, who grants permission for the transport of genetic 
material outside the original watershed? Was the material 
collected with appropriate consent in the first place, and does 
the person asking for access to the collection need to go 
through the permission steps followed by the original 
collector? 

Coordination of Government Agencies 
Responsibility for management of aquatic resources may be 
divided among a wide variety of government agencies, 
sometimes working at cross-purposes. For example, one 
section of a fisheries department may put all its conservation 
resources to the protection of a commercially important fish 
stock; another section may realize the importance of 
conserving other stocks that may prove more adaptable to 
environmental changes (such as ocean warming) but may lack 
the clout to make its views heard. Aquaculture agencies may 
be at odds with those that manage capture fisheries. 
Agencies may aggressively guard their "turf" against one 
another. Moreover, aquatic resources agencies often play 
second fiddle to departments such as agriculture or forestry, 
and are chronically underfunded. 
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The Consultative Group of International Agriculture 
Research (CGIARJ has developed guidelines for the 
acquisition and transfer of germplasm by its member 
agencies, including the International Centre for Living 
Aquatic Resources Management (ICLARM), the World 
Fish Centre based in Malaysia. But governments 
generally have been slow to develop policies on 
aquatic gene banks, let alone acknowledge their 
existence. In the absence of clear policies, the situation 
will only get more complicated once requesfs 
are made for outside access to these 
collections. 

Effective coordination is necessary not oniy in fisheries 
management but also in the administration of access 
legislation. As the Philippine experience has shown, 
implementation of access legislation can be hampered 
without a stfong commitment from (and necessary funding 
for) all agencies involved in the review of access 
applications, monitoring of prior informed consent processes, 
and ensuring compliance and enforcement. 

Benefits to Communities: Promoting 
Sustainable Livelihoods 
The promise of royalties resulting from the successful 
development of a new product like an anti-cancer drug can 
be a powerful incentive for communities considering requests 
for consent to collection of aquatic genetic resources. 
Unfortunately, the likelihood of any individual collection 
leading to development of a marketable product is extremely 
slim. Upfront or periodic payments have been suggested as 
an alternative, but if companies perceive negotiation of 
benefits as too onerous, they may simply seek permission for 
collections elsewhere. Aquatic species are much less likely 
than plants to be unique to a particular location or even 
country. 
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The most useful benefits to communities may be non- 
monetary. An influx of money may have no effect in 
alleviating the poverty that besets countless fishing 
communities unless it is specifically directed to long-term 
objectives (education, health care, sustainable livelihoods). 
Where overfishing or habitat destruction have contributed to 
the loss of traditional fishing practices, the most useful 
benefits may come in the form of building capacity to 
manage fish stocks more effectively or develop new types of 
sustainable fishing livelihoods. 

Community programs in the Philippines and Fiji have 
demonstrated that the establishment of no-fish zones, with 
the agreement of all community interests, can not only 
restore fish populations but also dramatically increase catch 
numbers and sizes in adjacent areas. A little bit of training 
and application of low-technology techniques can go a long 
way to developing alternative fishing livelihoods that benefit 
entire communities. Examples include a Southeast Asia 
Fisheries Development Center (SEAFDEC) initiative to 
provide training in sustainable mud-crab fisheries, and Project 
Seahorse's cooperation with the Haribon Foundation in the 
Philippines to help communities develop sustainable seahorse 
fisheries. Innovative projects such as these can have the 
double benefit of helping to build community stability and 
conserving aquatic biodiversity. 
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Ultimately, it must be up to communities to decide what 
benefits are in their own best interests in negotiating access 
agreements, but the long-term benefits provided by projects 
such as these may be attractive if available. Industrial 
countries and international agencies are currently wrestling 
with how to direct aid in an effective manner to developing 
countries. One good place to start might be the 
establishment of frameworks to support the negotiation of 
meaningful benefits with communities providing access to 
genetic resources. 

For a variety of reasons, the value of aquatic genetic 
resources to humankind will largely be realized in the future. 
Policymakers need to be alert not only to the potential value 
of these resources but also to significant distinctions between 
plant and aquatic genetic resources in types of uses, 
management strategies and conservation. 
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64 
Integrating Fisheries with 
Protected Areas 
Management in Laos 

ural people throughout Indochina primarily depend on 
fisheries for protein and cash income. However, because of 
dwindling stocks, there is a need for protected areas (PAs). In 
Laos as of 1995, there was already a total of 20 PAs, 
covering almost 1 2% of the country. 

The basic livelihood requirements of local people and the 
country's need to protect natural resources converge when 
fisheries are located within the boundaries of protected 
areas, including National Parks. Experiences in southeast 
Asia and other parts of the world have shown that conflicts 
often arise between villagers and government representatives 
when centralized efforts are made to impose management 
regimes on local people living in and adjacent to PAs. There 
is increasing consensus within the international conservation 
community that collaborative management or 
co-management of PAs may be the best way to achieve 
biodiversity conservation and natural resource management 
objectives. 

538 Conservaflon and Use of Biodtvers)ty 
A Sourcebook 



Collaborative management or co-management can be defined 
as 'the collaborative and participatory process of regulatory 
decision-making among representatives of user-groups, government 
agencies and research institutes." Under the co-management 
perspective, in January 1993, the NGO-Supported Lao 
Community Fisheries and Dolphin Protection Project 
(LCFDPP) was established in Khong District, Champasak 
Province, southern Laos, a rural farming and fishing area 
bordering northeast Cambodia. In late 1993, the Khong 
project assisted the local government in establishing a 
process for allowing villages to voluntarily set up 
regulations for managing aquatic resources. Since then, a 
total of 63 villages have participated in the program. 

Fish Conservation Zones: The Key Initiative 
In Co-management 
The establishment of Fish Conservation Zones (FCZs) along 
the Mekong River has been the most significant co- 
management initiative in Khong. 

FCZs are basically year- 
round or part-year "no- 
fishing zones". Some 68 
FCZs were established 
between 1993 and 1998, 
the smallest being .25 ha, 
the largest 18 ha, or an 
average 3.52 ha. 
According to the 
villagers, the FCZs have 
resulted in increased fish 
stocks of over 50 fishes. Their success has been achieved by 
the villagers themselves adopting regulations including: 

• banning certain fishing methods 
• banning or limiting fishing in key deep-water areas 

(which are refuges or habitats for fish during the dry 
season) 

• managing natural ponds 
• managing ricefield paddy wetland areas 
• protecting flooded forest habitat 
• conserving and sustainably managing frogs and 

juvenile fishes. 
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Another key aspect behind the success of the Laotian FCZs 
has been the use of local ecological knowledge (LEK) by the 
villages. LEK is based on generations of accumulated 
experiences regarding ecological and social process that 
affect natural resources. As there is limited scientific 
knowledge regarding the fisheries, it is necessary for 
government to rely on LEK as a basis for determining 
appropriate management approaches to protected areas. 
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A number of international organizations (lOs). non- 
government organizations )NGO5). and bilateral 
and multilateral donors have provided financial 
and technical support to establish Laos PA5 system: 
!UCN — the World Conservation Union. Wildlife 
Conservation Society (WCS), World Wide Fund for 
Nature )WWF), Swedish International Development 
Agency (SIDA). Netherlands Government, and the 
World Bank. Lao government coordination has been 
mainly been the responsibility of the Centre for 
Protected Areas and Watershed Management 
(CPAWM). Department of Forestry. Ministry of 
Agriculture and Forestry. 



Kokpadek and Chan: The Story of Two 
Villages 
Kokpadek and Chan, two lowland Lao villages situated along 
the Mekong River in Khong, are both situated outside but 
adjacent to the Xe Pian National Biodiversity Conservation 
Area. Locals rely on natural resources within the nearby 
protected area, and also fish from the Mekong River, and 
they have established their own FCZs outside of the 
protected area, and have been effective in protecting them 
from poaching by residents and outsiders. Results within a 

year show that: 
• Many more large fishes are surfacing than before. 
• Some endangered species such as the giant carp 

(Catlocarpio siamensis) have begun to return to the area 
after years of apparent absence. 

• Indirect effect: Fish catches have improved terrestrial 
wildlife in the forests near the villages. That is 

because the residents would rather fish than go 
hunting. 

• Fishing is better. Their rice crops have not been 
profitable, but the villagers have found that they are 
now earning better incomes from fishing adjacent to 
the FCZ. Now the people say that fish is abundant. 
Now the people can earn about US$ 4 a day from 
fishing. 
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Why Integrate Management of Fisheries 
with Management of Protected Areas? 
There are a number of reasons 
for integrating co-management 
of fisheries with management 
of protected areas. These 
are the following: 

• Participation — It 
familiarizes the 
villagers with the 
PA concept and 
builds a cooperative 
atmosphere for future 
activities. 

• Fish is a resource of fundamental importance and 
interest to all villagers while large birds and 
mammals are generally not. 

• Non-timber forest products (NTFPs) such as honey, 
rattan, bamboo, forest fruits and resins should also 
be given importance. However, local people often 
rank fish #1 in importance among NTFPs. 

• Fish habitats are easier to define and demarcate than 
keystone forest habitats. This makes monitoring and 
evaluation simpler and more efficient. 

• Fish has high reproductive potential, making it 
possible for results to become observable within a 
year. 

• Fish is easier to monitor. Because they fish everyday, 
the fishermen can easily monitor their own catches 
to see what's wrong or what's right. 

• Successful fisheries management by villagers brings 
them to a point where they can better see the 
benefit of conservation in terms of their daily lives, 
thus putting them in a better position to address 
more difficult and longer term conservation issues, 
like the protection of forests and large species of 
wildlife. 

542 Conservation and Sustainable Use of Agricultural Blodiversity 
ASourcebook 



Problems in the Implementation of 
Co-management 

• An atmosphere of trust and mutual understanding 
between PA staff and villagers is extremely difficult 
to create. 

• No single government agency is mainly responsible 
for wild-capture fisheries inside PAs. 

• There is a lack of documented information about 
living aquatic resources in PAs. 

• There is a lack of participation of the people in the 
management of sedentary and moderately migratory 
fishes. 

• There are unresolved inter-village conflicts, or 
conflicts among user groups. 

Other Communities Benefiting 
from Co-management 
Apart from Khong District, positive examples of freshwater 
fisheries community-based co-management can also be found 
in the Nan River in northern Thailand, and Oxfam 
Community Aid Abroad and government counterparts have 
apparently had positive experiences in Stung Treng and 
Kratie Provinces in northeast Cambodia. 
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Lessons in Sustainable 
Co-Management of 
Fisheries at the Mekong 
River 

6 

0-management decentralizes management 
responsibilities to resource user groups, providing them with 
a certain level of autonomy within an overall institutional 
and government accepted framework. That is, all 
stakeholders are active participants in a project. More 
importantly, co-management provides opportunities for users 
to participate directly in decision-making, or through user 
representation at levels that transcend community 
boundaries. 
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In the 1950s, fisheries practices were largely traditional, 
almost entirely for subsistence purposes. In the 1980s, the 
rapid increase in the use of motorized boats increased the 
mobility of both fishers and fish traders, resulting in the 
increased need to generate cash income in order to cover 
costs. These resulted in the rapid depletion of natural stocks. 
In the 1990s, villagers reported sharp declines in fish catches, 
and some species became very rare. Villagers became aware 
of over-harvesting problems but only limited action was 
taken. 

In 1993, the Lao Community Fisheries and Dolphin 
Protection Project was established in Khong District. 
Between December 1993 and June 1997, 59 villages 
requested and received assistance in devising their 
own unique sets of regulations for fisheries co- 
management in their areas. Based on the 
projects success, in 1994, the Agriculture and 
Forestry Office of Khong District the Agriculture 
and Forestry Division (AFD) of Champasak 
Province and the project initiated a process to 
extend the work of the project. There are lessons 
to be earned from the Khong District 
experience. 

Establishing Fisheries Co-management in 
Khong District 
The local government of Khong strongly believes that 
villagers should own the process of establishing fisheries. 
These are the steps taken to translate this belief into action: 

First Step: Assistance 
The village formally asks assistance in setting up a co- 
management project. This is through a letter request for the 
process to proceed, addressed to the Agriculture and Forestry 
Division (AFD) of Khong District. 
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Second Step: Consultation 
Village leaders consult with the 
people; together, they draft a list 
of resource management 
regulations that the community 
favors. No outsiders are involved. 
"Co-management is not as much 
about the regulations established 
as it is about the communicative 
and collaborative process through 
which regulations are formed." 

Third Step: Discussion and 
Workshops 
Day-long formal village 
workshops are conducted, where 
all adult members of the 
community are requested by the 
headman to attend. The people 
control the workshop, not the 
government or project visitors, 
who are merely observers. The 
village headman presents the 
draft of the co-management 
regulations; these have been 
developed by the community 
prior to the workshop. The people 
discuss, debate and approve the draft. 

Fourth Step: Consultation and Consensus 
The village headman asks the opinions of neighboring village 
headmen who are invited to the workshop. They reach a 

consensus. 

Fifth Step: Approval and Implementation 
The consensus regulations are approved by the body. Every 
workshop participant signs and the output is officially 
recognized as "village law", as well as the co-management 
component regulations. 
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Key Regulations of Co-Management Plans in 
Khong 

Regulations Governing Village Fisheries 
Co-Management Plans 

• Fish Conservation Zone 
(FCZ) is basically a 
"no-fishing zone" area. 
Villagers can establish 
many FCZs within one 
community. 

• Ban on spear fishing with 
lights (at night). 

• Ban on the use of fine- 
meshed scoop nets 
and wedge-shaped basket 
scoops in catching 
the juvenile fish Channa striata (commonly known as 
snakeheads). However, once juvenile fish are no 
longer travelling in schools, villagers are allowed to 
catch them using hook and line and other fishing gear. 

• Ban on sale of frogs at certain seasons of the year. 
• Ban on fishing in ricefields without permission from 

owners. 
• Ban on forms of destructive fishing: use of 

explosives, poisonous chemicals, and electricity 
fishing. 

Enforcement of Regulations 
Villagers are allowed to fish in the 
FCZs of other villages, but they 
have to follow regulations 
observed in those FCZs. 
Different levels of 
punishment are given 
to offenders: 1" time 
offenders, warning at 
sub-village level; 
time offenders, 
warning at village level; 
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3rd time offenders, fine or confiscation of fishing gear; 4th 

time offenders, being charged in court. 

Monitoring the Project 
The people, as well as government officials, play important 
roles in the monitoring and evaluation of natural resource 
co-management efforts. There are several approaches in 
monitoring: 

Informal Monitoring 
When project officers participate in other community 
development activities, they have opportunities to 
informally inquire about and observe aquatic resource 
management activities of the people. Sometimes villagers 
discuss their problems. 

Formal Monitoring 
In July 1997, two independent monitors were invited to 
spend two weeks each in Khong to evaluate the aquatic 
resource management program there. They covered 21 
randomly selected communities. 
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Monitoring Process by the People 
This is how evaluation was done on the villagers' claim that 
their fisheries had improved because of the setting up of the 
FCZs: 

1. Listing of Species to Monitor 
A list was made of 61 fish species that villagers believed 
benefited from the establishment of the FCZs, including 
pa phia spp.), pa Ieai (Chitala bland,), pa ton,g 

(Chitala ornate), pa nan,g (Micronema micronema,), pa 
nan,g den,g (Hemisi/urus mekongensis,), pa khop (Belodontichthjs 
dinerna), pa gnone thong khom (Pan,gasius pleurotaenia), and pa 
eun den,g (Probarbusjullieni). 

2. Training of Villagers in Data Collection 
Methods 

3. Data Collection by Villagers on the Species 
on the List 

4. Raw Data Validation 
This was carried out by project officers in meetings in 
each village, with all village researchers and headmen 
attending. 

5. Data Compilation 
The data from each village were formally compiled after 
validation. 

6. Statistical Analysis (using spreadsheet) 
The results: Many species commonly reported by people 
to be beneficiaries of FCZs are indeed prominent in the 
catches.. These are mostly sedentary species or moderately 
migratory, a fact which increases their potential as 
beneficiaries of FCZ implementation 
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Lessons from the Khong Experience in 
Co-Management 
From a list of the factors that 
explain the success of the Khong 
co-management scheme can be 
drawn these lessons: 

• Non-formal education 
activities at the village 
and local government 
levels complement the 
campaign for co- 
management: calendars, 
posters, cartoon books, 
brochures and videos. 

• Because the traditional 
ecological knowledge 
(TEK) is a dynamic rather 
than a static system, villagers are able to integrate new 
information with already existing TEK to improve 
their capacity for managing resources. 

• The villagers know what they so expect 
strategies from the local people to differ from those of 
local governments. For instance, Cambodians, 
Brazilians and Laotians ban fishing during the low 
water season, while their governments ban fishing 
during the spawning season when there is natural 
protection to fish by flooding anyway! 

• Villagers are willing to adjust strategies to meet local 
conditions. 

• Villagers have an integrated and holistic way of 
viewing nature, and therefore can come up with good 
management ideas. 

• Outside cultural influences in Khong are relatively 
few and weak; kinship links in communities are often 
extensive and complicated. They have a high level of 
community spirit and solidarity. 

• Emphasis is put on developing close working 
relationships with district authorities. 
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• A weakness can become a strength. 
The central authority in Laos 
responsible for wild-capture fisheries 
management has been very weak, thus 
contributing to the relative ease in 
which fisheries co-management has 
been accepted in Khong. 

• There is a strong feeling of community 
in Khong; as long as this remains, 
collective decisions are likely to 
dominate. 
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Developing Policies on 
Agricultural Biodiversity 
Conservation and 
Use in Nepal 
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oday's implement a myriad of national 
and international policies, and legal obligations that are 
relevant to the conservation, use and development of plant 
genetic resources. Developing agricultural biodiversity 
policies relevant to national objectives is complex, involving 
analysis of goals and procedures, and their interactions and 
impacts on multiple stakeholders and users. Rapid changes in 
the recent international policy environment, complexity of 
the genetic resource policy issues, and the diversity of 
stakeholders involved in the agricultural biodiversity sector 
have further complicated policy formulation and 
implementation. 
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Nepal: The country and the context 

Nepal is an agricultural-based country dominated by traditional 
farming systems. The country is rich in agricultural biodiversity as a 
result of its diverse farming systems, extreme variation in micro- 
agroecological niches, and varied sociocultural settings. 

Nepal is a signatory of the Convention on Biological Diversity (CBD) 
and Global Plan of Action (1997) but is not a member of the 
International Union for Protection of Plant Varieties (UPOV). 
The Nepalese government has formally applied to join the 
World Trade Organization (WTO) in 1998. Nepal's proposed entry 
to WTO and changing liberal and global market forces will 
definitively impact on farming communities and national 
economy. 

Policy Issues and Gaps 
At present, few overall 
policies and laws for the 
sustainable use and 
conservation of 
agricultural biodiversity 
on-farm exist in Nepal. 
In the absence of 
specific policies on 
farmers' rights and .cui 

generis systems, the 
country lacks programs 
for effective 
management, use and 
conservation of agricultural biodiversity. Existing 
current policy on biodiversity focuses more on forest 
resources including wildlife than on the overall genetic 
diversity encompassing agricultural crops and commodities. A 
national biodiversity strategy, however, has been waiting 
approval by the parliament/government. The specific policy 
issues, gaps, and constraints in agricultural biodiversity 
conservation and use are outlined in the table. 
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Policy Issues, Gaps and Constraints in 
Agricultural Biodiversity Conservation and Use in Nepal 

Policy issues 
Specific policy gaps and constraints 
for in situ agricultural biodiversity 
conservation 

Agricultural 
biodiversity policy 

• Absence of policy guidelines for in situ 
conservation including lack of policy or 
Act to conserve valuable plant traits and 
threatened genes 

• Lack of policy on effective sui generis and 
farmers rights to recognize and reward 
farming communities for their knowledge 
and innovation 

Germplasm access, 
exchange, trade 
and benefit sharing 

• Absence of one window policies for the 
trade and transit (export and import) of 
seeds and plant materials in Nepal 

• Policy on access, exchange, trades, and 
benefit sharing is non-existent 

Research policy • Limited research emphasis on native 
minor crops and local landraces 

• Inadequate characterization and 
documentation of valuable genetic 
resources 

• Conventional plant breeding methods 
are commonly emphasized 

Agriculture 
extension policy 

• Technology dissemination focused on 
major crops and modern varieties 

• No extension advice and inputs for the 
promotion of landraces 

Marketing policy S Market support and value addition 
favors exotic crops and modern varieties 

• Market support and price policy favor 
major crops and modern varieties. True 
value of genetic diversity and landrace 
quality is not reflected in the formal market 

Regulatory 
frameworks 

S Seed policy (2000) and Seed Act (1988) 
do not recognize the important role of 
informal seed supply systems in the 
livelihood of farming community 

• Present seed legislation and support 
systems (certification and quality control) 
favor modern varieties at the expense of 
landraces and minor crops 
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Policy issues 
Specific policy gaps and constraints 
for in situ agricultural biodiversity 
conservation 

Education policy • Formal education system primarily 
geared towards imparting knowledge, 
skills and attitudes on the cultivation and 
promotion of modern varieties 

• No policy guidelines to incorporate 
curricula, textbooks, and teaching 
programs in agricultural biodiversity 
aspects in the university and extension 
programs 

Credit policy I Credit policy only for commercial 
production and protitable crops 

• Lack policies to finance credits for 
agricultural biodiversity conservation 
purpose 

Subsidy policy • Input and credit subsidies are mainly 
directed to modern varieties 

• Food subsidies in remote areas has 
discouraged production of local crops 
and landraces and crops under threat 

I 

or erosion 
I No subsidy policy for the promotion of 

minor crops and landraces 
7r / 

Existing economic and agricultural development policies 
focus on production of a few major crops and well-studied 
modern crop varieties in favorable pockets with intensive 
input use and production package. Their impacts and 
consequences on farm-level genetic diversity have not been 
analyzed. Agricultural research, extension, subsidies, support 
services (inputs, credit, marketing, and education 
systems are all directed primarily toward modern varieties. 
'I'he seed regulatory framework and market forces also act as 
disincentives for farmers to grow native crops and landraces 
on - farm. 
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Constraints to Policy Formulation 
Presently, policymakers formulate agricultural policies at the 
macro or meso (sectoral) level without analyzing their 
relations and consequences on microlevel on-farm use and 
management of genetic diversity. As a result, many of the 
policies on research, extension, credit, marketing, and seed 
regulatory framework designed for stimulating agricultural 
growth do not promote the conservation of agricultural 
biodiversity on-farm. In fact, some of these policies are only 
partially being implemented at the grassroots level. 

Farmers and local communities perceive and interpret 
policies differently from decision-makers. Because of the lack 
of integration of macro level policy with micro level issues, 
users are less aware of policy incentives at the field level, 
whereas policymakers are less informed about policy 
constraints and gaps in policy formulation and 
implementation. Consequently, policies formulated in the 
past have hindered the management and use of diverse crop 
genetic resources in the country. 

Facilitating Policy Changes 
Good policy information and analysis based on sound 
research activities help policvmakers make more effective 
and informed decisions. The policy study in Nepal points out 
areas where policy interventions are required for the 
sustainable conservation and use of agricultural biodiversity 
and for improving the livelihoods and food security of the 
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Nepalese people. As 
an offshoot of the 
study, policymakers 
in the Ministry of 
Agriculture and 
Cooperatives 
(MOAC) have 
already started 
consulting and 
coordinating with 
important 
stakeholders on 
agricultural biodiversity 
policy development. The 
process aims to incorporate 
agricultural biodiversity as a priority sector in Nepal's 
new development plan. Similarly, the other key agency that 
can influence agricultural biodiversity, the Ministry of Forest 
and Soil Conservation, has also begun introducing 
community biodiversity registration activities across the 
country jointly with the Nepali in situ agricultural biodiversity 
conservation project team. 

Field-level research findings need to be properly linked and 
regularly fed to policy and decision makers to have real 
impact. Participatory research with players and stakeholders 
at the different levels (macro, meso, micro) is important to 
institutionalize the regular flow of research information from 
the field level to the decision making level. Research could 
help identify and clarify policy issues, gaps, constraints, and 
disincentives faced by different stakeholders. Regular 
personal interaction with policymakers, planners, research 
and development workers, and users also help create 
awareness and links field-level information to the 
policymaking process. 

Contributed by: 
Anil Subedi, D. Gauchan 
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SRAZIL 

angroves are tropical ecosystems at the border 
between land and sea. They are characterized by the 
mangrove tree but also have a diversity of other flora and 
fauna. There has been open access to the mangroves on the 
coast of Para', north Brazil, as in many other regions of the 
world with growing numbers of people, rising unemployment 
and market demand. The Braganca Peninsula is situated 
about 300 km southeast of the mouth of the Amazon River 
and covers 180km2 of mangroves. 

Ecosystem and Livelihood Diversity 
The diversity and extent of mangrove use along the Braganca 
coast are high, with 83% of the about 15,000 residents 
extracting 19 products from the mangroves for subsistence 
and 68% gaining direct income from the sale of mangrove 
products. The poorer households, however, depend more 
heavily on the mangroves. 
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With 58 products cultivated, agriculture in this area is 
diverse. Because of the increasing scarcity of cultivable land 
over time, the mangrove ecosystem is coming to provide 
income for growing numbers of rural producers. Thus, the 
rural coastal household is exploiting mangrove resources to 
compensate for reduced land availability and lower 
agricultural potential. 

Stakeholders in Mangrove 
There are typically more resource 
uses and users on the coast than in 
purely terrestrial or aquatic 
environments. Mangrove 
management thus occurs in a wide- 
ranging context with a large variety 
of interacting stakeholders and 
different use levels. In Braganca, 
there are seven spatial! 
organizational stakeholder 
categories with at least 32 different 
stakeholder groups who have an 
interest in and/or influence on 
mangrove management. 

Management 

Problems and priority 
issues in the mangroves 

• non-sustainable 
extraction of the 
main mangrove 
product, the crab 
[Ucides cordafus) 

• mangrove 
deforestation and 
degradation 

• working 
conditions of 
the crab 
fishers 
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Conflicts exist over responsibilities and powers in planning, 
decision making, and implementation; territorial rights and 
fishing methods; markets and resource access; local residents 
and other users; and balancing uses and environmental 
conservation. All these, including overlapping interests 
among the various users and stakeholders, result in various 
problems. Thus, new forms of ecosystem management have 
evolved among users and administrators. 

Co-managing Mangrove Areas 
Community management of natural resources became an 
official policy in Brazil under the term "rejerva exlritivisla" 
(RESEX). The RESEX approach innovated a paradigm shift 
that included the following: 

Innovations 

• Protect nature through use 

• Improve living conditions of 
traditional users of natural 
resources 

• Integrate users into national 
development processes 

• Facilitate participation of users 
who decide and act together 

Former situation 

• Protect nature through 
prohibitive legislation 

• Expel traditional users from 
protected areas 

• Dependence on natural 
resources correlates with 
socio-ecanamic marginality 

• Centralized 
planning 
approaches 
excluded 
direct users 

User-based Mangrove in Brazil 56 1 



RESEX is seen to provide better 
control over resources and lower Solutions to mangrove 
costs of administration, management issues as 

compensation payments for non- • more local 
use, and access to natural resources involvement in 

without official sanctions. But environmental 
1 1 education regaraing user-oasea management • develop rules locally 

as the panacea or cure-all for a to achieve the 
range of sometimes conflicting sustainable use of 

objectives of direct users and natural resources 
• strengthen local 

official agencies, poses some community cohesion 
dangers. and leadership 

• local control 

On the other hand, the RESEX 
approach has a major strength: it r 

officially confirms territorial use 
rights for mangrove users. By giving 
current users the option to exclude 
newcomers, RESEX has the 
potential to turn non-viable open- 
access resource use on the mangrove coast into user- 
regulated common property management. Including 
socioeconomic priorities of resource users may provide an 
essential impetus to move away from the current widespread 
illegal use of mangroves. 

Is the RESEX approach a successful recipe for user 
management of the mangroves? The Bragança model would 
seem to suggest so. Local communities seemed prepared to 
engage in RESEX and exhibited a consciousness of local 
shortcomings. Major challenges are: 

• weak community organization 
• lack of public knowledge of concepts 
• public and local scarcity of human and financial 

resources 
• difficult definition of management area boundaries 
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Steps in forming a RESEX 
(Reserva Extrativista) 

• User communities 
develop local rules 
on environmental use 

• User communities 
associate regionally 
for self-sufficient 
resource 
management 

• User management 
rules are officially 
passed as federal ow 
The state 
participates in 
management - 

only in case of 
serious 
infractions — 
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Marion Glaser and 
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Only the future will tell whether 
user-based co-management has 
sufficient official and local backing 
to empower those whose very 
livelihoods are threatened by the 
failure to protect the mangroves, 
the agricultural system near the 
mangroves, and the diversity of 
livelihood strategies attached to 
these environments. 



Community Biodiversity 
Development and 

/ 
MEKONG 
DELTA 

n the last two decades, the agricultural development 
strategy in the Mekong Delta, Vietnam has been oriented 
towards intensive cultivation and mono-cultivation of rice. It 
was towards erosion of plant genetic resources and genetic 
uniformity of rice varieties/populations. 

A global program called Community Biodiversity 
Development Conservation (CBDC) aims to build local 
capacity to breed, select, produce and supply the needs for 
the seeds of the delta. 
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The Stakeholders 

Mekong Delta Farming Systems Research 
Institute (MDFSRI) 
CBDC Mekong Delta is implemented 
through the Mekong Delta Farming 
Systems Research Institute 
(MDFSRI) of Cantho 
University in Cantho, 
Vietnam. Rice breeders, 
researchers and genebank 
specialists from the 
Institute provide 
technical backstopping 
and materials for farmers to 
work on. Through CBDC, 
MDFSRI also develops training 
curricula and facilitates farmer 
tralnings on varietal conservation, 
selection and improvement (carried out as 
participatory varietal selection and participatory plant 
breeding) with extension agents from the Agriculture 
Extension Centers and Seed Centers. 

Provincial and District Agriculture Extension 
Centers 
CBDC works through the Provincial and District Agriculture 
Extension Centers. The scientists from MDFSRI provide 
technical input and some methodological input (e.g., use of 
Farmer Field School) to extension workers to enable 
extension workers to assist farmers with their requirements in 
carrying out field experiments relating to crop conservation 
and development. Although most extension agents have good 
knowledge and experiences in carrying out field researches 
with farmers, the technical nature of the intervention 
(combining crop improvement with conservation) merits 
assistance from research scientists. 
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The extension centers have a more direct link with farmers 
and farmer groups than the researchers and are versed in 
encouraging community participation for a particular activity. 
The extension agents, working closely with the MDFSRI 
scientists, call farmer meetings and facilitate farmer training 
for crop conservation and improvement. The extension 
agents assist the scientists in monitoring the PVS and PPB 
experiments by farmers. 

Seed Centers 
MDFSRI carries out the CBDC program in collaboration 
with the seed centers in some district. The seed centers have 
the facility for training and a communal area where farmers 
can set up their field experimentation. Seed centers are found 
at the district level and serve as seeds procurement and 
certification unit of the government. Engaging the centers in 
participatory varietal selection and participatory plant 
breeding work is a form of advocacy in itself. 

Farmer Groups 
CBDC works through 
established farmer 
associations, women's 
union and youth union 
in the village. The 
selection of potential 
farmer group is 
facilitated through the 
local government units. 
Farmers conduct 
varietal tests and 
selection, multiply and 
rehabilitate seeds and 
distribute the selected 
or improved materials 
to other farmers. 
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Achievements of the Program 

• Through CBDC, the plant breeding program of 
MDFSRI changed from being supply-driven (i.e., 
scientists defining and deve'oping varieties according 
to what they think the farmers need and ought to be 
supplied) to being demand-driven (i.e., farmers 
identifying the characteristics of materials they want 
and defining the breeding objectives that the plant 
breeders should work on). 

• Research moved towards a more 
decentralized approach with farmers 
taking in more control over the 
direction of formal research. Farmers 
define and address their own 
problems. They develop their 
own seeds based on the 
characteristics they prefer. 
The research stations serve 
as back-ups units (e.g., the 
genebanks are used by 
farmers to keep their 
discarded selections or 
promising lines) for 
materials and for technical( 
backstopping. Further, 
the researches are done 
in the fields or closer to 
farmers' fields. The 
usual modality of farmers 
going into research stations has been reversed 
with farmers asking researchers to come and visit 
their experiments and trials in their very own fields. 

• Farmers now have better access to the center-based 
genebanks. Depending on the farmers' desired 
criteria, genebank managers check the materials in 
their collection for immediate distribution or for use 
in the breeding program. Farmers are also encouraged 
to keep some of their collections in the genebank. 
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• Through CBDC, new extension and popular educa- 
tion materials have been developed. From traditional 
lectures, the methodologies evolved into more popu- 
lar forms using participatory tools and experiential 
learning processes. 

Farmers are now using their own drawn maps to 
monitor seed production and crop diversity in their 
village. The potential of the map to establish 
community rights over genetic resources is currently 
being explored. 

• CBDC fostered linkages among different farmer 
groups. The project has been used as a platform for 
exchanges among farmers in different villages and 
from other villages. 

• The increased awareness of farmers over the 
importance of diversity in rice, has increased their 
interest to work on diversity in their agricultural 
system. The link with the local authorities enabled 
the development of a local policy advocating for 
multiple cropping and a farming systems approach in 
the delta. 

• Engaging the Seed Centres has led to discussions on 
the important role of farmers and farming 
communities in the seed chain. Reforms on the 
current seed regulations are being proposed by farmer 
groups and spaces for such discussion are facilitated 
through the seed centers. 

Sourcebookproducedby CiP-UPWARD, Contributed by: 
inpartnershipwithGllGmbHIDRCOf Huynh Quang Tin 
Canada, IPGRI and SEARiCE. (Email: hqfin@cfu.edu.vn) 
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69 
Institutional Changes for 
Integrated Management of 
Agricultural Biodiversity 

R ecognition alone of the importance of agricultural 
biodiversity is not enough for its effective use and 
conservation. Farmers' skills and capacity for sustainable 
agricultural production and access to resources must be 
developed. Agricultural research and development 
institutions must review their approaches and activities to 
support agricultural biodiversity management. Furthermore, 
linkages among institutions must be established and 
collaborative efforts must be sustained. Such undertaking 
also entails change within the organizational structure and 
culture of involved plant genetic resources (PGR) institutes. 
It asks for a different institutional culture in which there is 
space for participatory approaches and mutual learning. 
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The Farmer and the Formal Plant Genetic 
Resources System 
The PGR system can be seen as a composition of two sub- 
systems: a farmer system, wherein farmers are the main 
actors; and a formal institutional system, wherein genebanks 
and institutions with breeding and seed programs are the 
main actors. 

The Farmer System 
The farmer system (figure 1) is common with the majority of 
small-scale farmers in developing countries. Its characteristics 
are: 

• farmers produce seeds, maintain varieties and 
conserve genetic diversity in an integrated way; and 

• low external input and use of on-farm saved seed. 
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The Formal Institutional System 
The formal institutional system is a linear system where: 

• functions of seed production, crop development and 
conservation are carried out by different specialized 
institutions; and 

• genebanks are responsible for conservation; plant 
breeders for variety improvement; and seed producers 
for the diffusion of quality seed of the improved 
varieties. 

The formal linkage between the farmer and formal system 
exists in the form of collection missions by genebanks (to 
collect local varieties prevailing in many farmer systems) and 
the introduction of seeds from improved varieties (see figure 
1). 

This standard organizational model for the formal PGR 
sector has not been very effective for small-scale farmers in 
the marginal areas due to the following reasons: 

• ex situ conservation is inaccessible for small-scale 
farmers; 

• improved varieties are often unsuitable to the 
farmers' conditions; and 

• strength of the farmer system to produce and 
exchange seeds. 

Strengths and Weaknesses of the Farmer 
and Formal Institutional Systems 
The strengths and weaknesses of the farmer and the formal 
systems can supplement each other and offer multiple 
opportunities for collaboration and farmer's participation. 

W 
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Farmer system 

Strengths 

• farmers are often 
capable to adapt 
varieties to local 
conditions through 
seed selection 

I farmers know their 
own production 
conditions and 
priorities 

Weaknesses 

• opportunities for 
introduction of 
exotic genes and 
genetic 
recombinaf ion 
(crossing) 

Institutional 
system 

• has access to new 
genes, techniques 
for genetic 
recombination and 
knowledge insights 
on seed technology 
aspects 

I lack of 
knowledge and 
understanding of 
local conditions 
and farmers' 
preferences 

I limited possibility 
to address 
variable needs 
and to work in a 
range of 
conditions 

Essential to take advantage of the complementarity and 
develop linkages between the two systems to increase 
capacity of the institutional system to respond to farmers' 
needs for diversity, as well as the ability to work with farmers. 

Up-scaling of Approaches 
Many success stories of how researchers deal with complex 
and dynamic farming situations are not yet mainstreamed and 
up-scaling is needed of the successful activities and the 
benefits they generate. 

There are certain points to be considered in up-scaling PGR 
activities that link the farmer and the formal institutional 
system, these include: 

• genebank staff looking for possible collaborating 
organizations; 
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• breeders need to consider the involvement of 
grassroot organizations or extensionists to facilitate 
participatory breeding activities; 

• collaboration with organizations that can take charge 
of the seed production and diffusion; and 

• space for diversity in development (i.e., space for 
genetic diversity, cultural diversity, and diversity in 
approaches). 

When the integrated institutional approaches become 
mainstreamed, the picture of the PGR system will change. In 
this system the farmer and formal systems will be integrated, 
with multiple linkages between them (figure 2). In such an 
integrated PGR system, farmers play a role in conservation, 
breeding and seed supply. 

Figure 2. Format Institutional System 
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The Need for Dynamic and Flexible 
Institutions 
An integrated PGR system does not only require institutional 
linkages but flexibility to respond to changing situations and 
needs. Environmental changes, both agro-ecological and 
socio-economical, seem more rapid all the time. To be able to 
adapt to these changes, institutions need well-trained, 
capable and open-minded professionals. Listening and giving 
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feedback to the research institutions, bringing in needed 
expertise of new seeds, technology or expertise from 
elsewhere are becoming key functions of those who work 
directly with farmers. These functions are certainly more 
complex than spreading the blanket technology 
recommendations. 

Contributing to an Enabling Institutional 
Environment 
Although participatory approaches are now generally 
accepted, the 'culture' in most agricultural research and 
development institutions is still very much the same: top- 
down, bureaucratic and un-inspiring. For professionals to 
re-orient their activities and accept mutual learning as a new 
paradigm is difficult when the institution itself has not yet 
fully accepted this. 

Change in the institutional culture may depend on initiatives 
"from within." However, bringing about changes in the 
institutional culture and environment is still an issue that has 
apparently not sufficiently matured to be discussed in the 
open. It is considered a very sensitive issue because to ask 
people to change can be interpreted as a personal critique. 

Decentralization, participation and delegation of 
responsibilities in institutions contribute to the creation of a 
more motivating environment. However, these changes are 
not easily brought about and usually require initiatives and 
consent from policymakers. 

Recommendations 
Everybody can contribute to a change in his/her institution. 
Below are some suggestions/activities that may help people 
make a more dynamic, motivating and responsive 
organization: 

• lobby for training opportunities 
• establish the yearly election of the most rewarded 

professional (with farmer representatives in the 
nomination committee) 
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• lobby for an award system that is 
not only based on publications 
in scientific articles 

• issue a simple departmental 
or institutional bulletin or an 
electronic newsletter 
where experiences 
from the field and 
feedbacks on 
activities in the 
organization are 
included 

• field excursions to 
meet farmers and "see what is out there" 

• organization of informal meetings about field 
experiences in order to give feedbacks and lessons 
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To 
Incentive Measures 
for On-farm Conservation 

T he terms incentives and 
incentive measures have entered 
the field of on-farm conservation 
of agricultural biodiversity through 
the implementation of the 
Convention on Biodiversity (CBD). 

In the first document, CBD 
recognizes the importance of 
incentives and encourages all 
Contracting Parties to adopt 
economically and socially sound 
measures that act as incentives 
for the conservation and 
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sustainable use of components of biological diversity. In 
a later document of the CBD, incentive measures were 
defined as specific measures designed and implemented to 
influence government bodies, business, non-governmental 
organizations (NGOs), or local people to conserve biological 
diversity or to make use of its components in a sustainable 
manner. 

These CBD-definitions of incentives and incentive measures 
are very wide: they include all actions that contribute to 
conservation and use of biodiversity. In a more recent 
document, it is stated that incentive measures should have 
the defined purpose of changing the behavior of individuals 
and institutions to achieve conservation and/or sustainable 
use of biodiversity. The CBD distinguishes between positive 
incentives and dis-incentives, and between indirect 
incentives and perverse incentives. The removal of perverse 
incentives merits special emphasis in relation to agricultural 
biodiversity. Many perverse incentives lead to the loss of 
agricultural biodiversity through replacement of local 
varieties and animal breeds. 

The CBD also recognizes that incentives and incentive 
measures cannot be effective if underlying causes are not 
addressed. The removal of perverse incentives leads to a 

more favorable environment for use and conservation of 
agricultural biodiversity. 
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Different types of incentives and incentive measures as defined 
by the CBD 
• positive Incentives: economic, legal or institutional measures 

to encourage activities that are beneficial to the use and 
conservation of agricultural biodiversity (i.e., subsidies for 
organic farming, cost-sharing arrangements and agriculture 
set-aside schemes) 

• mechanisms that internalize the cost of 
damage and depletion of biodiversity (i.e., de-stimulate 
activities with negative effects on agricultural biodiversity) 

• Indirect incentives: affect potential changes through 
variables other than directly changing the level of ,. -. 

potential damage to biodiversity (i.e., trading 
mechanisms and institutional arrangements that 's's 

have a market and price influence) 
• removal of perverse incentives )i e full cost pricing for 

water services, reform of forestry concession and 
restructuring of agricultural support that is harmful to 
biodiversity) 

(Adapted from Almekinders, 2002) 

Why Incentives are Important in the 
Conservation of Agricultural Biodiversity 
The issue of incentives and incentive measures is related to 
the difficulty of expressing values in money-terms. Values of 
goods or services are normally expressed by their price in the 
marketplace. The price can be in the form of cash payment, 
salary, or exchange for other goods or services. However, one 
particular category of items does not see its value reflected in 
the market, public goods and services. 

Differences Between Biodiversity and Agricultural 
Blodiversity 

• incentives and incentive measures for conservation 
of agricultural biodiversity have enjoyed far less 
attention 4.. 

• conservation of agricultural biodiversity is 

usually not concerned with limiting exploitation, 
but with stimulating the use 

• turning property rights into private benefits is more 
difficult with agricultural biodiversity than with 
natural biodiversity 
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Economic theory says that people can benefit from public 
goods without paying for them or without paying the full 
price. Thus, the market price is lower than their real value. 
An example is the case where some farmers maintain the 
river and riverbanks for appropriate water drainage. Others 
who live further downstream or in lower-lying areas profit 
from such riverbank management because this ensures 
reduced risks of inundation and water shortage. However, 
farmers are seldom compensated for this kind of 
management. 

Agricultural biodiversity has characteristics of a public 
interest as well. Farmers who grow local landraces or keep 
local breeds of farm animals provide service to the global 
community by 'conserving' genetic resources in situ. 
However, the farmer household (if marketing the product) 
only receives price of the grain, milk, and meat as 
payment in the local food market or by the go-between. 
These prices do not reflect what such agricultural biodiversity 
is really worth for the world community. Or even worse, the 
prices of these goods are subject to a range of negative 
influences which result in prices that do not even reflect the 
real value of the grain, milk, or meat for consumption. As a 
result, agricultural biodiversity is not optimally used and 
conserved. 
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Following the above reasons, the aim of incentives and 
incentive measures for agricultural biodiversity is to turn a 
part of this non-paid value into private benefits for farmers 
who use and conserve agricultural biodiversity. The reasoning 
behind the negative incentives is similar. The loss of 
agricultural biodiversity represents a cost for the global 
community, but nobody pays for it directly. In other words, 
the costs are not privatized, they are costs for society or 
social costs. Therefore, incentive measures aim to charge 
costs to activities that lead to loss of agricultural biodiversity. 

So far, incentives and incentive measures have mainly been 
used in relation to natural biodiversity, The threats for 
natural biodiversity include: 

• over-exploitation (too much hunting, fishing, 
collecting of too many plants); 

• growth of urban areas, construction of roads; and 
• increase in tourism. 
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Incentives and Incentive Measures 
for Agricultural Biodiversity 
Participants in a Workshop on Incentive Measures on 
Sustainable Use and Conservation of Agricultural 
Biodiversity in Lusaka, 2001, defined a framework for 
analysis of incentives and incentive measures. The 
framework recognized: 

• positive and negative incentives; 
• direct and indirect incentives; and 
• economic and non-economic incentives. 

In relation to incentives and incentive 
measures, three main stakeholder groups 
were distinguished: 
• farmers; 
• consumers; and 
• support system actors (policy makers, 

extension, research, NIGOs, seed 
producers and other service providers). 

Each of these stakeholders 
received incentives, motivating, 
stimulating, or encouraging them to 
contribute to the use and 
conservation of agricultural 
biodiversity. Each of them can also 
design and implement incentive 
measures to motivate or stimulate 
others. 
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Positive and Negative Incentives for 
Stimulating Farmers' Use and Conservation 
of Agricultural Biodiversity 

TyDes of incentive Positive incentive 
encourages beneficial 

Negative Incentive 
Induces unsustainable 
behavior that reduces activities (economic, legal 

or institutional) agricultural biodiversity 

Direct incentive 
directly encourages a 
stakeholder to use 
and conserve 
agricuHural 
biodiversity 

Economic 
I direct payments for 

sowing local varieties 
S subsidized market 

price 

Economic 
I lower market price for 

small volumes, for lower 
level of uniformity or 
distinct quality 

• market for food product 
of (semi-) wild species 
(indigenous vegetable 
species) 

• subsidies for modern 
varieties 

Non-economic 
• rewards for 

maintaining diversity 
• improved access to 

good quality seed of 
local varieties 

• access to credit for 
growing local 
varieties 

Non-economic 
• restricted access to 

gene bank conserved 
materials 

I illegal status of 
marketing seeds of 
local/non-registered 
varieties 

• non-acceptance of 
local varieties by buyers 
and by processors 
because of 
heterogeneity and small 
volumes/quantities 

Indirect incentive 
induces changes in 

the ogro-ecological, 
socio-economical 
environment of a 
stakeholder which 
affects use and 
conservation of 
agricultural 
biodiversity 

S legislation that 
allows farmers to 
commercialize seeds 
of local varieties 

I development of 
food chains tor 
diversity product 
processing, labelling 
and collective 
marketing 

I extension messages 
promoting mono-culture 
and high-input 
agriculture 

I promotion of export! 
cash crops at the 
expense of food crops 

Adapted from Workshop on Incentive Measures on Use and Conservation of Agricultural 
Biodiversity, Lusaka, 11-14 September 2001. (http://www.gtz.de/agrobiodiv,publicafions) 
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Direct and Indirect Incentives 
Farmers are the central stakeholders: they directly use and 
conserve crops and farm animals. Other stakeholders need to 
give incentives (subsidies, compensations, recognition), or to 
provide conditions so that incentives to farmers can be given. 
The stakeholders who are most important in this respect are 
the actors from the support system. It needs to be kept in 
mind that these stakeholders also need to be encouraged to 
implement the right positive measures and remove negative 
incentives. 

The following are some examples of negative incentives and 
possible incentive measures: 

• Negative incentive 
for planting local 
crops. Subsidies for 
refrigerated storage 
constructions to 
promote the 
production and export 
of broccoli and 
asparagus are likely to 
reduce the planting of 
local food crops. 

• Negative incentive for a - 

breeding program to develop exotic 
breeds. Animal breeding programs of the national 
agriculture research (NAR) system often aim at 
developing exotic breeds. Financing such breeding 
programs with public money is a subsidy to the 
development of exotic or cross breeds that tend to 
replace local varieties. Different allocation of public 
funds can be an incentive for a breeding program to 
change its direction and include more diversified 
breeding objectives (i.e., improving local breeds). 
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• In many countries, current seed regulation is 
unfavorable to the use of local varieties. In 
addition, the lack of harmonization of seed 
regulation between countries in a region restricts 
possibilities of seed exchange and coordination of 
efforts to stimulate the use of diversity. 

• Direct incentive for a seed company to provide 
conditions for use of agricultural biodiversity. 
Producing and selling seed of a local bambara 
groundnut variety is unlikely to be profitable for a 
seed company. A subsidy from the Ministry of 
Agriculture or Ministry of Environment could make it 
attractive. 

• Indirect incentive for processing mills to process 
small volumes of grain of local varieties. Small- 
scale farmers often have difficulty in finding 
processing mills willing to process the grain 
of their local varieties because 
these involve small 
volumes of grains of 
different sizes. 
Guaranteed prices for 
grain of local rice 
varieties or subsidies 
for processing local rice 
for consumption can be 
incentives for 
processing mills to buy 
machines that can 
process smaller 
volumes of different 
grain sizes. 
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Economic and Non-economic Incentives 
A distinction can be made between economic and non- 
economic incentives. This is a distinction that merits 
attention because it goes to the heart of the meaning of the 
word incentive. Market price, salary or income are normal 
expressions of the value of goods and services. One could 
consider that the salary is the market price for a person's 
labor, just as the market price of grain is the value of 
farmers' input in production. 

Examples of non-economic incentives are the following: 

Information 
Information about market opportunities can stimulate 
farmers to sell their seed, grain or animals at the right time 
and place, with lower risk and lower costs. For the consumer, 
information about quality can raise awareness regarding the 
quality of the grain of a local crop variety or milk of an 
animal breed. Similarly, information about problems that 
farmers face in the field; research results; new successful 
technologies; seeds or animal breeds, are incentives for better 
use of agricultural biodiversity by farmers, extenslonists and 
other actors in the support system. 

Capacity Building 
Capacity building is another powerful incentive measure, 
especially concerning agro-ecologically sound production 
practices and possibilities of employing, selling or consuming 
agricultural biodiversity products. Capacity building of all 
stakeholders is relevant, but in particular, efforts to 
strengthen the capacity of local users of agricultural 
biodiversity, including indigenous groups and women. 

Awareness and Recognition 
An important category of non-economic incentives are 
awareness and recognition. There are farmers who maintain 
crop and animal diversity out of sheer interest or fascination. 

Incentive Measures for On-farm Conservation 587 



Becoming aware of the 
beauty of diversity and its 
value for mankind can be 
an important stimulus to 
increasing the diversity of 
varieties, crops and breeds 
on the farm. For other 
farmers, recognition of 
the diversity they maintain 
is an important 
encouragement, 
comparable to winning a 

medal for an athlete. Thus, 
having diversity can become a new status symbol. 
Recognition can, for example, take the form of an award, an 
article in the newspaper, or a reference in a scientific paper. 
Awareness and recpgnltion support the continued use of 
plant and animal diversity. 

Increased awareness and recognition probably explain 
why seed and animal fairs with diversity competitions are 
having such a tremendous impact on the genetic diversity 
used and maintained by farmers. In addition, seed and 
animal fairs favor the exchange of information and diversity. 
Thus, diversity fairs can be considered as incentive measures - ,- 
that give direct and indirect incentives to farmers. 

Towards a More Favorable Institutional 
Environment 
Policymakers at ministries, donor agencies and embassies 
need to be motivated to implement incentive measures for 
the support sector and the farmers. Non-economic incentives 
may be powerful here too, and their implementation does not 
necessarily require large budgets: 

• an invitation and visit of policymakers and donor 
representatives to a community to share experiences 
with farmers and learn about the importance and 
beauty of agricultural biodiversity; 
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• the creation of a national award by NGOs for the 
most agricultural biodiversity-friendly celebrity or 
politician in the country could contribute to 
awareness raising; and 

• brainstorming and 'thinking outside the box' in 
order to yield ideas that are worth pursuing without 
huge financial implications. 
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71 
Marketing Approach to 
Conserve Agricultural 
Biodiversity 

any developing countries are rich in 
biodiversity, much of which is used for farm consumption 
only. As farmers increasingly produce crops for the market to 
obtain income, their immediate dependence on agricultural 
biodiversity tends to diminish and they grow fewer crops or/ 
and a lesser number of varieties. Hence, commercial food 
production often goes hand-in--hand with the reduction of 
cultivated crop diversity. 

Consequently, taking advantage of specific market trends that 
explicitly help to enhance crop diversity is an important 
challenge. For example, consumers in developed countries 
increasingly seek to consume novel and exotic foods, and this 
trend may be exploited to conserve diversity through product 
development. 
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Within a context, a main concern for research and 
development (R&D) institutions is how to target and exploit 
these new market opportunities that enhance both farmers' 
incomes and in situ agricultural biodiversity. The key question 
is: "How and to what extent should public institutions adapt 
their strategies to effectively collaborate with private 
enterprises, so that their research efforts yield competitive 
products arid a higher probability of positive impact 
on both targets, poor families and diversity?' 

The Challenges of Developing New 
Products 
Declining demand and consumption of certain crops and 
their varieties is the main reason for genetic erosion. 
Therefore, the challenge starts with identifying specific 
attributes of these materials that respond to new unsatisfied 
consumer needs relative to health, cultural, aesthetic or other 
considerations. Successful product development and 
marketing, targeted to well-defined consumer profiles, are key 
steps toward sustainable agricultural biodiversity 
conservation. However, this may be very difficult to attain 
because: 

• farmers expand production only when a real market 
demand already exists assuming that supply is not 
artificially induced by public subsidies and/or 
politically-oriented measures; 

• enterprises in developing countries rarely make big 
investments in product development, because interest 
rates are high and the initial market size of new 
products derived from minor crops is minimal; and 

• R & D institutions are mainly non-profit organizations 
without market focus, and therefore, lack demand- 
oriented product development and marketing skills. 
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Changing the Perspective of "Doing 
Business! 
In most cases, both farmers and enterprises would face 
excessively high risks and transaction costs if they attempt to 
rescue neglected crops by themselves. Publicly-funded R&D 
institutions concerned with farmers' diversity and income 
thus face a new challenge: that of how to strategically engage 
farmers and enterprises in the research processes they 
develop. To do this efficiently, these institutions may need to 
re-think their traditional development strategies and redefine 
their role in the process of achieving market impact. Profit 
must be accepted as a strong motivation factor for both 
farmers and private enterprises. In this sense, enterprises are 
important partners to indirectly reach the desired 
development and conservation impact. 
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Implementing the Marketing Approach 
In the implementation of such market approach, private 
enterprises are essential operators to reach the desired 
impact. However, to prevent misconceptions and distortions 
due to profit-centered behavior, private companies may have 
to stay back in the initial phases of the research process. 

Public-funded R&D institutions must be very careful 
in choosing private partners. Donors and the public 
may perceive collaboration with private enterprises 
as something suspect because their primary role is to 
generate benefits for the public-and not to subsidize 
private companies. 

Hence, R&D must be conscious of how indirect 
benefits for farmers are being generated through 
private enterprise development. In any case: Let's 
be transparent In why and how we deal with private 
companies! 
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In this sense, we propose that R&D institutions not only 
conduct research on crop attribute discovery and product 
development, but also lead those activities that result in a 
preliminary but tested marketing concept for the developed 
product (see table next page). Marketing consultants can be 
hired to develop the scope for a strong demand-oriented 
focus from the beginning of a product development effort. 
Once research confirms good consumer acceptance of both 
the product per se and the marketing concept, the "marketing 
package" (marketing concept, brand name, information on 
processing and niche markets, contacts, etc.) can be handed 
over to the type of private enterprises that is most likely to 
produce the desired social impact. 

The International Potato Centre (CIP) is currently applying the 
marketing approach to two crops: native potatoes and yacon. 
Promising products derived from both crops were the starting point of 
the marketing approach. Consequently, marketing specialists were 
hired to elaborate a concept to improve the image and use of these 
underutilized small farmer crops. 

In the case of native potatoes, CIP has conducted marketing research 
to target specific national niche markets. The marketing research 
results show that both the marketing concept and the product, 
colored potato chips, have a high consumer acceptance. If helps 
farmers generate income, while, at the same time, preserving 
agricultural biodiversity. 

In the case of yacon, a strategic alliance was formed between CIP, 
the agricultural program of the Swiss Agency for Development and 
Cooperation in Peru )PyMAGROS), and the National Diabetic 
Association )ADJP). This alliance has helped to optimally assign 
responsibilities in the research process to guarantee high- 
qualify work )e.g., product research, economic feasibilify 
studies, and supervision of consultants). Currently, the 
transfer process" and ranking criteria are being defined 

with a private enterprise assistance fund to select the 
best-suited companies to be involved in launching in 
the local market the yacon extract. 

The selection of the enterprise(s) is based on transparent 
evaluation criteria. The transfer of a "marketing package" 
must be done under formal contract, where certain 
conditions are defined (e.g., dealing with farmers and 
commercialization of the product) to increase the probability 
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that enterprises seek a triple-win impact, improving the 
situation for farmers, biodiversity, and themselves. Where an 
appropriate legal framework exists to enforce this contract, 
enterprises can be monitored for a needed period, before the 
R&D institution steps back to a sole conveyer role. 

9 Steps of the Marketing Key Idea of Each Step 
Approach 

1. Discovery of promising crop 9 To find "whys" for potential 
attributes consumption and expansion of 

the crop 

2. Development of a potential 4 To determine a way of 
new product consumption that is attractive 

and convenient for consumers 

3. Analysis of the economic 4 To make sure that production 
feasibility of the product costs are not too high, thus 

making the product 
competitive 

4. Elaboration of a sound 9 To define optimal packaging 
marketing concept and pricing to reach target 

consumers 

5. Testing of the marketing 9 To fine-tune the concept and 
concept with consumers to measure real purchase 

interest/market size 

6. Protection of brand name and 4 To prevent mis-appropriation 
concept and misuse of the marketing 

concept by entrepreneurs 

7. Definition of criteria to select 4 To justify the selection of 
private enterprises enterprises that offer the 

highest likelihood of social 
impact 

8. Transparent transfer of the 4 To hand the business 
'marketing package' to private opportunity over to private 
enterprises enterprises )e.g., with a 

contract that enables the use 
of the brand under certain 
conditions) 

9. Examination of enterprise 9 To make sure that the 
behavior and social impact enterprise reaches the target 

social impact 
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Factors that Increase the Chance of 
Success 
Product development and marketing are a risky task. Hence, 
most important is to emphasize those factors that increase 
the probability of success. 

Formal agreement between complementary R&D 

institutions from the beginning 
Importance to build up a critical mass of knowledge 
in different disciplines providing clarity about: (1) 
objectives and strategy; (2) roles, responsibilities and 
commitments (including funding); and (3) expected 
benefits (including property rights). 

Coordination of product development and market- 
related research capabilities 

Importance of teamwork to solve complex, 
interdisciplinary problems, and to effectively handle 
contracted specialized consultants. 

Process-based research and development activities 
Importance of acquiring (risk) funds whose use is 
rather flexible, in both research and development 
activities. 
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Protection of brand name and marketing concept 
Importance of having the legal ownership of a brand 
and concept to prevent misuse. 

Effective supervision and support of selected 
enterprises 

Importance of collaborating early with Special 
Enterprise Funds, that provide not only financial but 
also managerial support. 

Contributed by: 
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Strengthening Farmers' 
Agricultural Biodiversity 
Management Systems 

7, 

These three countries participate in the regional program on 
agricultural biodiversity conservation, development and use, 
called Biodiversity Use and Conservation in Asia 
Programme (BUCAP). Their differing characteristics provide 
an opportunity for analyzing the role that the state plays in 
guiding the degree and pace of integration into the global 
market economy (see table next page). 
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hutan, Lao PDR and Vietnam are all rich in 
agricultural biodiversity provided by the different 
ecosystems and farmers' management systems. They 
represent countries in the region with different agricultural 
system in varying degrees of integration into the global 
market. They likewise represent countries under different 
forms of centralized states. They also have varying forms of 
political and economic decentralization. 



Similarities and differences among the three agricultural 
and marketing systems under BUCAP 

Bhutan Lao PDR Vietnam 

Agricultural and Agriculture Straddles in Agriculture highly 
market system farthest from between integrated into 

global market Bhutan and global market 
integration Vietnam, 

with agriculture Strong state 
moving presence up 
info the global to the village 
economy level 

Form of Constitutional State services Centrally- 
government monarchy stop at the planned 
and political but with a strong level econamy 
decentralization history and with minimal 

tradition of being permeation at 
a Lamaist state the villages 

Economic Moving to Centrally- Initially 
decentralization decentralize planned developed; 

economic and economy short-term 
political 
power at the 
district 
(dzongkha) level 

Agricultural Home to red rice Center of Has narrow 
blodiverslty varieties that diversity for diversity of rice 

thrive at glutinous (sticky) varieties 
high altitudes rice 

Challenge Maintaining Averting Increasing 
(even genetic erosion diversity under 
improving) as farming prime irrigated, 
diversity given communities market- 
the shift from integrated 
altitude and subsistence system 
marginal rainfed farming 
ecosystem to market- 

oriented, 
irrigated farming 
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Challenges and Opportunities 
The states need to propel their economies and are therefore 
pushing for integration into the global market, but at the 
same time they recognize the need to protect their diverse 
resource base to sustain economic growth. They realize that 
market integration poses a threat to their resources. Likewise, 
the states are concerned that the small-scale farmers and 
farming communities—who have been managing the rich 
agricultural biodiversity—will not be left vulnerable with the 
opening up of the markets. Women farmers are especially 
vulnerable as the market becomes more the domain of male 
farmers. 

More than ever, there is a strong need to strengthen the 
capacities and roles of both male and female farmers to 
manage their agricultural biodiversity and to become 
profitable in the changing market systems. The challenge is to 
develop programs and policies that strengthen farmers' 
resource management systems while balancing agricultural 
biodiversity conservation with market integration to ensure 
long-term food and economic security of smalLscale farming 
communities. This complicated task requires the input not 
just from the state but from other stakeholders as well. 
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The BUCAP Intervention: Strategies 
and Approaches 
BUCAP is one such program aimed at strengthening farmers' 
management system of their agricultural biodiversity while 
facing the forces of a free market economy. Small-scale 
farmers in the three countries try to maintain staple food 
production and consider rice and corn production as a way to 
earn cash from the local and national markets. 

However, farmers used to subsistence or centrally controlled 
production practices are ill equipped to function effectively 
under the free market system. They readily use high-yielding 
modern seed varieties, which give results in the short term 
but create dependency on external inputs in the longer term, 
with negative environmental impacts. Farmers without any 
stable finances and without the required technical knowledge 
are more prone to unexpected losses, which further steeps 
them into poverty. 

BUCAP's strategies revolve around preparing the farmers and 
their communities to engage in the market effectively, as the 
states fulfill the preconditions for international trade. BUCAP 
offers farmers the opportunity to control the development of 
their own agricultural biodiversity by working first on their 
seeds, of their own choices, for their own purposes, not only 
by optimizing traditional knowledge and skills but also by 
securing farmers' efforts by the development of platforms, 
institutional and legal frameworks. 

A complementary 
strategy is to 
decentralize agricultural 
research (decentralized 
genetic resources 
collections and technical 
knowledge) and link 
closely with extension at 
the provincial level 
where spaces for 
participation and state 
support can be 
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combined, and provide farmers with institutional capability 
and skills to monitor and manage their agricultural 
biodiversity system. Part of strengthening the work with 
farmers is to address existing agricultural biodiversity related 
policies using farm-level experiences. The aim is to create 
policies that protect farmers as key actors in agricultural 
biodiversity management. 

The key elements of BUCAP's strategies are Farmers Field 
Schools (FFS), the multistakeholder approach, and enabling 
micro-macro linkages. 

Farmers Field Schools 
The FFS is designed to develop the 
skills and capacities of farmers, 
and enable them to effectively 
participate in the changing 
agricultural biodiversity 
management system. The steps in 
the FFS are based on community 
organizing and adult education 
principles. In Laos and Vietnam, 
there is already a pool of FFS 
trainers, adept with the process. 

Multistakeholder Approach 
The multistakeholder approach aims to facilitate the linkage 
between the formal (state) and informal (farmers) agricultural 
biodiversity management system. The multistakeholder set-up 
of BUCAP allows the different participants to share, argue, 
and agree on how best to strengthen farmers' roles in local 
agricultural biodiversity management system under changing 
markets. 

Micro-macro Linkages 
The activities and institutional formations at the village level 
are linked and targeted to influence provincial agricultural 
biodiversity management concerns. In turn, provincial 
activities are geared to contribute to national policy 
formulation. The spiral, interconnected, and micro-macro link 
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A farmers field school is a 
season-long group 
learning methodology, 
where farmers discuss 
on their own, 
through simple 
field 
experiments, 
potential 
solutions to their 
field peoblems. 



of activities from the local to the national level is a key 
element in BUCAP's advocacy strategy. This vertical 
movement allows the various stakeholders to articulate their 
concerns at different levels and in different forms. 

Effects of BUCAP Interventions 
The combined strategies and approaches of BUCAP 
increased genetic diversity of rice and corn in farmers' fields. 
In Laos, for example, the 250 farmers involved in the project 
from nine villages are evaluating more than 150 rice varieties 
and more than 1,500 segregating lines, unstable lines that are 
not yet considered varieties. The farmers will soon release 68 
lines as farmer varieties for evaluation and adaptation by 
other farmers. An additional 2-5 varieties or lines were added 
from the current population of rice grown by farmers in their 
fields. A similar trend is happening in Vietnam and Bhutan. 

The multistakeholder approach of the project changed some 
of the existing policies and practices of formal institutions. 
Again in Laos, the National Agricultural Research Centre 
(NARC), which releases new varieties to farmers, now 
provides "unfinished" rice varieties for farmers to stabilize 
and develop as their own varieties. Furthermore, the close 
interaction with farmers helped researchers define their 
objectives for making crosses. Through the project, farmers 
learn to tap the expertise of researchers in farm management 
and researchers learn from field experiences of farmers. 
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Usually, non-government development organizations are 
reluctant to work with government agencies, but the 
multistakeholder approach to project management provided 
them with opportunities to learn from researchers knowledge 
and skills on the technical aspect of crop conservation and 
development, while researchers learn some participatory 
methodologies and processes from development workers. 

The multistakeholder set-up of the project is also one 
platform where farmers can directly forward their concerns 
technical, process, or policy related -- to other stakeholders. 
The FFS allows farmers to learn techniques on crop 
conservation and improvement, and equips farmers with 
skills by giving them first-hand experience. As a result, 
farmers can argue and position their concerns well. 

In addition to increasing diversity and providing a venue for 
discussion, BUCAP strategies and approaches opened 
opportunities for farmers to exploit their local seed market. 
In Vietnam, farmers have developed their own mechanisms 
and marketing schemes aimed at sustaining their group 
activities and increasing household income. 

In Laos and Bhutan, farmers were not able to develop such 
marketing schemes because their work on agricultural 
biodiversity is aimed primarily at improving seed for home 
consumption and not for market. In Laos and Bhutan, 
traditional seed exchanges are still the prevailing system, and 
it is rare to see farmers producing seeds for sale. This is 
because the agricultural and market system 
in these two countries is 
still very much at the 
subsistence level and 
agriculture is not as 
integrated into the market 
in Vietnam. Although the 
system is changing in 
Laos, it will be interesting 
to note the coping 
mechanisms that farmers 
will develop along the way. 
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In focus: Vietnam benefits 

In Vietnam, farmers have risen to the challenges of a free market 
economy. They adopted adaptive strategies for more effective 
marketing. 

Village heads as marketing arm 
Farmers selected varieties from research stations or traditional 
varieties from other farmers, and planted these in their own farms for 
multiplication. They practice seed rehabilitation or seed selection 
techniques that they learned from the FFS. Seed harvested from 
selected varieties are brought to the village leader, who acts as the 
marketing arm, for selling to other farmers in the village. 

Farmers in Vietnam have limited landholdings and limited seeds 
come from the field studies. They themselves test the adaptation of 
selected varieties in their own fields. This is a form of risk aversion and 
risk distribution. When harvest comes, they pool the seeds of the 
same variety (they keep track of who planted what variety and 
monitor among themselves the maintenance of seed quality), which 
the village head temporarily keeps in his house until sold. 

They choose the village head as marketer because of his network 
and credibility. His status symbolically guarantees the quality and 
performance of the seed. At the same time, by involving him in the 
activity, farmers are able to draw political and social support to 
their group activity, which later can be translated into more 
concrete policy actions and support for agricultural biodiversity 
conservation and development. 

The whole scheme could increase the diversity in farmers' fields 
especially if farmers have come to an understanding of the need to 
maintain diversity. However, the scheme also has the potential to 
reduce diversity especially if farmers opt to multiply and use only one 
variety. 

Cooperatives as production and marketing channel 
Farmer cooperatives still exist in some villages in the north of 
Vietnam. Most farmers are members of cooperatives. Farmers 
involved in BUCAP explored the potential of cooperatives in linking 
their research to local markets. 

One scheme developed by farmers is to use the cooperative's land 
for seed multiplication of the selected variety from the field trials, The 
group of farmers maintain the field and when harvest comes, seeds 
are marketed through the cooperative's network. Part of the 
proceeds supports FFS activities in the community, and part goes to 
pay field maintainers and farmers/cooperative members involved. 

Continuation on next page 
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Another scheme is to ask a farmer to multiply the seeds for the 
cooperative and at harvest, divide the proceeds between the 
maintainer and the cooperative. 

Collective risk sharing was done through the cooperatives. The 
amount that farmers get from selling the seeds goes to the 
cooperative, which in turn benefits all the members (through 
improved services, etc.). 

Production and marketing with state companies 
The provincial authorities in Hue mandated the Agricultural 
Material Supply Company, a state company, to produce and 
distribute seeds to help provide cheap but good qualify and 
quantity seeds. The province hopes to provide 50-60% goad 
quality seeds in the first year, in preparation for the reduced state 
support in coming years as part of the trade liberalization scheme. 

Farmers advise the company to produce the varieties they have 
selected from the field trials. The company contracts the local 
cooperative to multiply the seeds and distribute seedlings, not 
seeds, to farmers for transplanting. The district affice 
provides financial support for every 500 m2 planted by 
the cooperative. The company, in turn, provides 
technical and material support. BUCAP 
facilitators provide selection techniques 
(seed rehabilitation). For every 1 kilogram 
of seedling distributed, the farmer has 
to return 1.3 kg of paddy to the 
cooperative, which benefits from the 
sale of the grain/seeds. The proceeds 
from the scale of the grain/seeds 
become part of the general fund of the 
ca-operative which isused to improve 
services. 

These different schemes help farmers to 
finance same of their field activities! 
studies and at the same time increase 
their income by selling seeds instead of 
grains. These adaptive mechanisms help farmers cope with 
the market economy. Farmer groups now try to 'compete' with 
the seed company in securing the seed supply in their 
communities. 

Contributed by: Sourcebook produced by CIP-UPWARD, 

SEARICE in partnership with GTZ GmbH, IDRC of 

(Email: searice@seañce.org.ph( IPGRI and 
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7! 
Sharing Benefits with the 
Conservators of Diversity 

any factors, including socio-economic and cultural 
changes, influence farmers' decision to grow local varieties. 
Given these pressures, it is useful to understand how farmers' 
innovation provided hope to conserve and augment 
agricultural biodiversity by improving productivity and/or 
reducing costs through other complementary innovations. 

The debate on agricultural biodiversity conservation is 
generally characterized by three stands: 

• The entire diversity should be a public domain with 
open access, which is basically how the green 
revolution became possible. For similar growth 
production to be possible in the future, agricultural 
biodiversity conservation is essentially through ex situ 
genebanks. 
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• Conventional breeding approaches have not produced 
significant increases compared to many crops decades 
ago. This has created the need for biotechnology to 
augment the farmers' choices through generation of 
new varieties. Private and public sector investments 
in biotechnology would require adequate returns, 
hence, legal support through the enactment of a 
stronger intellectual property rights (IPR) regime is 
necessary. 

• Agricultural biodiversity conservation in areas where 
it already abounds (i.e., drought-prone, flood-prone, 
forests, marginal rainfed regions, etc.) may best be 
achieved by in situ conservation with some extent of 
participatory breeding (much of which is restricted to 
providing farmers some choice to select from 
advanced lines bred by breeders). 

Major Threats to Agricultural Biodiversity 
In order to identify the incentives needed to encourage 
farmer-breeders to conserve and develop new varieties 
themselves through their own selection and crossing 
processes, with or without outside help, it is necessary to 
know what are the major threats to agricultural biodiversity: 

• Decline in agricultural biodiversity in the last three 
decades is attributed to the diffusion of high yielding 
varieties (HYVs) and hybrids developed by public 
sector research institutions. The private sector - at 
least in the Asian region - had a negligible role in this. 
The reasons are obvious. Seed replacement ratios 
varied in most crops from 5% - 30% and the share of 
private seed companies in such seed market has been 
small. Fear of losing agricultural biodiversity with the 
entry/expansion of the private sector is possible, 
though it need not necessarily follow. Some private 
companies, i.e., a French seed industry offers an 
interesting variant in the European context where 
farmer-breeder cooperatives have successfully 
competed with large multi-national corporations in 
many crops. 
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• The consumer 
preference for 
local varieties (e.g., 
millets, sorghum, 
etc.) has gone 
down due to a 
kind of 
sanskritization' 

effect, i.e., lower 
income classes 
(which consume 
these grains) tend 
to emulate the 
behavior of higher 
income classes (which consume rice/wheat) to aspire 
for better social status. 

• Cheap, subsidized grains like rice and wheat 
distributed through the public distribution system and 
through the food-for-work program further depressed 
the demand for local grains and varieties. 

• Lack of price and procurement support for local 
varieties reduces incentives to grow them 
commercially. 

• The allocation of better land and plots for HYVs, 
which responded to external inputs, left only the 
marginal land and plots for local varieties. Where 
environmental risks affect the productivity of these 
crops much more, farmers grow these crops in niches 
where better alternatives do not exist. 

The Honey Bee Network documented innovations based on 
outstanding traditional knowledge primarily from India (see 

other paper on Farmers as Plant Breeders: Three Cases from India). 
Many of these innovations are extremely simple and can 
improve efficiency of farm workers, women, small farmers, 
and artisans among others. 
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Policy Measures to Augment Agricultural 
Biodiversity and Benefit Sharing with 
Conservators of Diversity 
Conserving agricultural biodiversity poses many challenges, 
many of which deal with incentives that local communities 
need to have for growing local varieties. These incentives are 
summarized below: 

Policy Incentives 
• Increase demand for local landraces through 

development of niche markets. 
• Compensate farmers in each region for growing low- 

return landraces based on the difference in 
productivity and price of HYVs and local landraces. 

• Support local farmer-breeders and communities in 
participatory breeding, with or without involvement 
of scientists, to improve landraces and make them 
viable in the market place through increased 
productivity. 

• Link agricultural 
biodiversity 
conservation with 
the development 
of organic 
agriculture and 
provide 
institutional 
support for 
certification of 
output, 
development of 
marketing channels, generation of 
consumer demand and postharvest processing and 
branding. 

• Provide non-chemical inputs such as herbal 
pesticides, beneficial insects, technologies for 
enriching farm yard manure, etc., to economize 
cultivation of local landraces. 
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• Prioritize policy measures aimed at procurement of 
local landraces while designing food security programs 
and buffer stock. 

• Share benefits with local agricultural biodiversity 
conservators whenever local landraces are used for 
breeding varieties by the public or private sector 
inside or outside the country (provision in the 
national plant variety acts for Gene Fund as 
attempted in the Indian Plant Variety and Farmers' 
Rights Bill). 

Non Materia' Incentives 
• Provide awards and honor for conserving rare or 

endangered variety to sustain agricultural biodiversity. 
• Include lessons and references to the contribution of 

specific communities to the agricultural biodiversity 
conservation in school curriculum. 

• Acknowledge the indigenous knowledge provided by 
farmer-conservators in the passport data sheets of 
germplasm in genebanks, which, unfortunately, is not 
being practiced anywhere yet. 

• Develop an international registration system (such as 
INSTAR proposed by SRISTI, in 1993) to protect 
intellectual property of communities and individual 
agricultural biodiversity conservators. 

• Generate data required for plant variety protection, as 
farmers on their own, cannot generate all 
formalities involved in the matter; 
non-government organizations 
(NGOs) supporting local 
conservators in this 
matter should also be 
strengthened. 

• Establish a risk fund 
to encourage local 
communities and 
innovators to take up 
test marketing, value 
addition and seek 
outside help. 
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Conservation through Competitions: 
Organizing Blodlversity Contests to Close the Gap 

The Society for Research and Initiatives for Sustainable Technologies 
and Institutions (SRISTI) has organized biodiversity contests among 
children to scout little geniuses. Several children such as Mahadev 
Sodha, age less than 11, in Banaskantha district in India knows 309 
plants; and Ankita; a girl of the same age knows as many as 165 

plants. How many kids have this kind of knowhow? Will they grow to 
become naturalists or guardians of diversity or just become landless 
laborers? 

Incidentally, women-headed or 
managed households are very 
numerous in rainfed, drought-prone 
regions and in mountainous and 
forest regions, It has been argued 
that if these regions of high 
biodiversity are also regions of high 
poverty, then diversity cannot be 
conserved because people will 
continue to look for other means to 
earn and neglect traditional 
practices including growing 
traditional varieties. Various kinds of 
incentives will have to be 
developed which may include 
material and non-material rewards 
far individuals and for communities or 
groups. 

Biodiversity contests help transfer 
knowledge across generations (and thus closing the gap) in much 
lesser time and with greater efficiency. 

Providing policy support and incentives to millions of knowledge 
rich, but economically poor people to disclose their innovations can 
help explore the possibility of an investor or entrepreneur from one 
part of the world to work with them and set up a productive 
enterprise. Thus, grassroots creativity can harness global capital and 
entrepreneurial support for decentralized development. 

Contributed by: CIP•UPWARD, 

K. Gupta in partnership with GTZ GmbH. IDRC of 

(Email: anilg@iimahd.ernet.in) Canada, IPGRI and SEARICE. 
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74 
Linking Community- 
Managed Initiatives With 
Academic Institutions: 

n general, there are two systems of plant genetic resources 
(PGR) conservation and development: the informal and 
formal systems. The informal system refers to the crop 
conservation and improvement practices of farming 
communities which had been the traditional source of 
research and innovation in PGR. On the other hand, the 
formal system comprises of research institutions and 
specialized agencies, including academic institutions engaged 
in the various aspects and steps of crop conservation and 
improvement. 
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The Partners 
The Community 
Biodiversity Development 
and Conservation Project 
(CBDC) in Bohol, 
Philippines is a project of 
the Southeast Asia 
Regional Initiatives for 
Community Empowerment 
(SEARICE). It is part of a 
global program which 
aims to address and 
reverse the trend of 
genetic erosion and 
strengthen farmers systems 
of conservation, 
improvement and 
utilization of plant genetic 
resources. 

The CBDC project in Bohol 
was set up in 1994 and 
directly implements 
community-based 
PGR activities in 
farming 
communities in 
the island- 
province. 

Capacity-building 
The Community Biodiversity Development and Conservation 
(CBDC) Project taps the technical expertise within the 
Central Visayas State College of Agriculture, Forestry and 
Technology -Research, Development and Extension 
Department (CVSCAFT-RDE) for the research collaboration. 
Through this collaboration, the CVSCAFT-RDE contributes 
to improving the technical capacities of the CBDC staff and 
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The formal system is increasingly 
taking over the traditional role of 
informal system in crop 
development. However, a 
number of initiatives are 
emerging to link up and 
complement the two systems, 
and ultimately to help strengthen 
local farming communities in 
PGR conservation and 
development. One such effort is 
being undertaken in Bohol, 
Phihppines where a non- 
government organization that 
directly works with farmers is 
collaborating with a local 
academic institution in 
conducting community-based 
participatory research activities. 

Components and 
Activities 
From the start of the 
collaborative activities, both 
parties were already engaged as a 
team in the different aspects of intervention in the 
community. The following are the major components and 
activities of the research collaboration. 



enhances the technical dimensions of its community-based 
work. Conversely, the collaboration enables the CVSCAFT to 
engage and acquire capacities in community-based 
participatory research and extension. 

Capacity-building came in the form of formal training 
activities organized by both or either parties, as well as 
through mechanisms of meetings, informal discussions, 
planning and co-implementation of activities. Ultimately, the 
collaboration helped in the capacity-building of farmers 
through the participatory on-farm research and trainings 
conducted. 

In the participatory research and extension, certain steps are 
undertaken: 
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5. Advancing selectedS 
materials to each 

succeeding season! 
introduction of new sets of 

materials every season 

Materials selected by farmers 
were advanced to each 

succeeding season for further 
evaluation and mass production. 

New sets of materials were 
introduced every season to 

provide new options. Materials 
ranged from traditional varieties. 
farmers varieties and selections, 
and formal varieties. By the end 
of the dry season in 2001 - 2002, 

over 52 stable materials had 
been tested by farmers, and 15 

selected and advanced. Three 
populations of segregating lines. 
provided by the research team, 

had been handled by farmers 
and three crasses had been 
made and maintained by 

Zamora farmers themselves. 

2. Site selection and 
conduct of participatory 

3. SettIng-up of on farm 
research and 

Introduction of new 
materials 

New materials, both stable 
(Participatory Varietal 

Selection - PVS) and 
segregating (Participatory 
Plant Breeding - PPB), were 

introduced into the 
community to increase local 
genetic diversity and help 

farmers evaluate and identify 
locally-adapted materials. 
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1. FormatIon of a 
core group 

6. Setting-up of local seedbank 

A total of 41 varieties ore currently 
kept in the seedbank in the community 
while 42 materials are being stored in 

the back-up seedbank at CVSCAFT-ROE. 

S 

Participatory 
rural appraisal Community Research I 

4. Conduct of 
community training 
(e.g., farmers' field 

schools) and 
development of 

evaluation 
mechanisms and 
documentation of 

trials. 



Alongside on-farm trials managed by farmers, the research 
team facilitates training and technical discussions with 
farmers to enhance their knowledge and skills in various 
aspects of PGR conservation and development. This 
includes a season-long Farmer Field School (FFS) on PPB/ 
PVS designed to provide both conceptual knowledge and 
practical skills in plant breeding and selection. 

The FFS has three main learning components: special topics 
(for conceptual learning); field exercises (for skills practice); 
and field studies (the set of trials managed by farmers). The 
research team continues to provide technical assistance to 
farmers, not only in PGR activities, but also in ecological 
pest management, soil fertility management, among others, to 
further enhace their farming systems. 

On-station Back-up Research 
Simultaneous with the 
participatory community 
research, the collaboration 
conducts on-station field 
research within the CVSCAFT 
campus. The on-station 
research serves as back-up to 
the on-farm researches 
managed by farmers. Field 
researches include evaluation 
and characterization of rice varieties 
that are also being tested by farmers in Zamora and other 
partner-communities of CBDC. About 92 materials have 
been tested and characterized on-station. The research team 
has come up with a rice catalog with an initial 56 entries. 
The catalog includes data on varietal characterization and 
evaluation, collected both on-station and from farmers. 

The RDE office stocks materials tested on-station as back-up 
storage to the materials in CBDC's partner-communities. 
These materials can be readily accessed by farmers for their 
seed requirement, during farmers' visit in the on-station trials, 
farmers' field days and exposure trips, and whenever they 
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want to evaluate and select materials in their own fields. The 
research team also conducts other on-station field research to 
generate information in support of ongoing farmer research. 

Curriculum Development 
The research collaboration aims to eventually assist the 
CVSCAFT in reviewing its agriculture-related curricula and 
enhance their contents and methodologies using experiences 
and knowledge from the collaboration. The team has already 
made an initial review and revision of the curricula. As a 
result, subjects have been identified for possible inclusion. 
Among the general subject matters are on principles and 
methods in community-based participatory research and 
extension, and principles and methods in community-based 
plant genetic resources conservation and development. 
However, actual curriculum revision has not been made and 
this has been made a priority by the research team. 

On the other hand, the research collaboration has facilitated 
the training of CVSCAFT students under its Occupational 
Internship Program (OIP), a requirement for graduation. 
Since 1999, 12 students have been accepted as interns by the 
CBDC project and assigned to support the research team. 
Through this internship program, the research team has 
helped student interns acquire knowledge and skills in 
community-based participatory PGR research and extension 
to complement their school-based learning. 

Conclusions 
The research collaboration has been made possible primarily 
by the openness of both parties to work together. On one 
hand, the CVSCAFT-RDE Department is staffed by faculty 
members with a strong inclination towards promoting 
sustainable agriculture and participatory research processes. 
The RDE Department hopes to help establish the CVSCAFT 
as a center for research and development on sustainable 
agriculture among the country's state colleges and 
universities. The research collaboration would be one way to 
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enhance the RDE?s experiences and knowledge, and gain 
expertise on PGR work as part of sustainable agriculture 
development. 

On the other hand, the CBDC project realized the important 
value of mainstreaming and linking up its efforts in 
community-based PGR work with the academe. The link 
with the academe helps tap the technical expertise to support 
farmers and institutionalize community-based PGR work 
through the academe's research and extension program, 
curriculum development and training of students who would 
be future researchers and extensionists. 
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Revival of Millets as 
7,; 

Gourmet Food in Japan: 
An Approach to Conservation 

ntil a major political revolution in 1867 called Met/i 
Ishin, millets were more popular than rice in Japan. They were 
an important staple food. They saved many lives of people 
under famine or starvation throughout Japanese history. For 
those staying on the high mountains with harsh environment, 
several different kinds of millets were planted to sustain a 

healthy life. As we go on deepening our discoveries of 
millets, we discover many new interesting facets. 

During the post World War II period, Japanese traditional 
food culture has changed greatly due to policies, campaigns, 
mass media and strategic marketing. Meat and dairy 
consumption is now encouraged, when the Japanese 
previoulsly had a 70% grain-based diet. Many native crops 
have disappeared from the field. 
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Why Millets Now? 
As I started searching for the triggers of poor health, I saw 
the need of tracing back our traditional food culture. Various 
grain crops were eaten as staple food in ancient times in 
Japan. Millets were wiped off from the field, kitchen, and our 
mind. I, myself, even had not eaten any of the millets until I 
was 30 (20 years ago). I even had an image of them as feeds 
for birds or for poor people. 

We lost diversity, connections, and balance of life. Re- 
introducing millet is to trace back the history and to bring 
back life and an environment rich in diversity, in which we 
are connected to each other in harmony. 

rid of 
meat eating 
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Millet is at the center of food culture, farming and 
environment and it can revitalize the Japanese tradional food 
culture to make it more sustainable. Growing millets can lead 
to more ecological farming and better land use. Revival of 
millets means a diversity of staple food in the kitchen. 

Revival of Miltets as Gourmet Food in Japan: 623 
An Approach to 
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Tsubu Tsubu Cooking: Revival of Millets as 
Gourmet Food 
Biodiversity conservation can only be achieved when farmers 
in the fields and consumers in the kitchen have a deeper 
understanding of its implications. 

One of the very first things to do to bring back agricultural 
biodiversity is to re-educate the people on dietary habits. 

Therefore, the International Life and Food Association 
(ILFA) established the Miraisyoku Atlier "Fu", Institute of 
Sustainable Cookery for the Future. Because it was very 
difficult to get rid of all the negative images of millets and 
traditional food culture, revival of its consumption was 
started through creation of new dishes that are very 
attractive, delicious and that consumers are satisfied with. To 
let people taste is the best way to convince using millet. 

• Miso soup, or fermented soybean soup, with 
traditional pickles and vegetables, is a typical 
traditional Japanese meal that can be eaten with 
millet. 

• When sorghum is boiled, it turns into a brown color 
like minced meat. Mix vegetables and flour to make a 
hamburger steak. Use sorghum instead of minced 
meat to make meat balls, meat sauce, keema curry 
and ma-bo-doufu. 

• Barnyard millet is used as a thick cream type of 
ingredient. Cream salad, creamy croquette, and boiled 
with Japanese wild yam gives a taste of fish. This can 
also be served with grilled fish. 

• Foxtail millet is of two types: sticky and non sticky 
types. Sticky types are used like cheese for pizza and 
caserole, Non-sticky variety tastes like minced 
chicken and can be made into beautiful yellow crepe 
using the flour. 

• Yellow sticky Proso millet tastes like egg. With sticky 
type, this can be made into scrambled egg, omelette, 
or donut. 
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Tsubu Tsubu: Popularizing Millets as 
Gourmet Food 
To get rid of the negative 
image of millets, "tsubu- 
tsubu", was used as a 
nickname for the grain. 

means 
something tiny and round 
such as grains, and 
"tsubu-tsubu" means a lot 
of grains in Japanese. 
The use of a new name 
helped promote millets as 
gourmet and widened 
people's understanding of 
the advantages of millets. 

Using traditional and authentic ingredients, and adapting a 

traditional way of cooking, more than 2,000 charming and 
tasty dishes of millets have already been introduced. 

A new restaurant named Tsubu Tsubu Cafe, serving many 
creative dishes, serves as a showroom where you can 
experience the discovery of tastiness of millets. Millet dishes, 
as well as millet sweets, and millet drink are very popular in 
the restaurant. Some ingredients and cooking tools are also 
available. 

There is also a millet farming study center in Yamagata 
prefecture, a mountainous place. Mullets are planted and the 
seeds are saved for purposes 

Life Seed Campaign: Bringing Back the 
Seed of Life 
In April 1985, distribution of millet seed was part of a 

campaign called the Life Seed Campaign. Millet seeds with 
growing instructions on planters or in home gardens were 
distributed. 
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In spring, a seminar was conducted for growing and cooking 
millets, and in fall, a seminar for preparing, arranging, 
decoration, and cooking millets. The number of the 
participants in the campaign grew year after year with 1,000 
people joining in 2002. The network of organic farmers who 
cultivate millets is growing too. 

The Life Seed Campaign is succeeding, and now almost all 
Japanese people know what millets are and how nutritious 
and ecologically-friendly they are. Mass media, such as TV, 
nationwide newspaper and magazines, have become 
interested in the creative cooking as new ecological type 
cuisine. They have also started to popularize the cooking and 
more people all over Japan have begun to enjoy "tsubu tsubu 
cooking" 
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Definition of Terms 

Agricultural biodiversity (Ukabc.org definition) covers the 
foflowing dimensions: • plant genetic resources for food and agriculture - 

induding pastures and rangeland species, forest 
genetic resources of trees that are integral part of 
farming systems • animal genetic resources for food and agriculture - 
including fishery genetic resources, insect genetic 
resources • microbial and fungal genetic resources 

Agricultural biodiversity (Convention of Biological 
Diversity) - variety and variability of animals, plants and 
microorganisms used directly or indirectly for food and 
agriculture (crops, livestock, forestry and fisheries). It 
comprises the diversity of genetic resources (varieties, 
breeds, etc) and species used f or food, fuel, fodder, fiber, 
fuel and pharmaceutical. 

Agricultural biodiversity (Food and Agriculture 
Organization) - encompasses the variety and variability 
of animals, plants and microorganisms which are 
necessary to sustain key functions of the agro-ecosysfem, 
ifs structure and processes for and in support of food 
production and food security. 

Agrotourism - ecotourism in agricultural areas which puts 
the rural culture and touristic importance in the center of 
consideration and attributes to the income of rural 
households. 

Biopiracy - take and run approach to access and 
appropriate biological resources without any interaction, 
discussion, nor formal or informal agreement with local 
custodians or users of biological resources. 

Community Biodiversity Register (CBR) - a register 
maintained by a local community to record the local 
existence and uses of biodiversity harvested as food or 
for other human uses. CBR is used to monitor the status 
of genetic erosion of agricultural biodiversity at a local 
scale. 
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Co-management - is as much people management as it is 

biological or economic. Also called collaborative 
management, the active and meaningful involvement 
of more than one stakeholder group in the daily 
management of natural resources (stakeholders can 
range from local communities to government agencies). 

Community Seed Bank (CSB) - a small community-level 
seed storage where seeds and planting materials are 
conserved under local conditions for short-term future 
need. 

Convention on Biological Diversity (CBD) - a legally binding 
international agreement for the conservation and 
sustainable use of biodiversity. Its final text was adopted 
in Nairobi on 22 May 1992. It was signed by over 150 
countries at the United Nations Conference on 
Environment and Development (UNCED) in Rio de 
Janeiro, Brazil, in June 1992 and was ratified by 128 
governments as of October 1995. The Convention came 
into force on 29 December 1994. The US has not ratified it 
as of early 2000. 

Ecosystems - the dynamic complex of microorganism, plan4 
and animal including human communities and their non- 
living environment, interacting as a functional unit. 

Ecotourism - nature-based tourism with minimal negative 
impact on the ecosystems and local culture. 

Ethnobotany - a branch of science dealing with the folklore 
knowledge of plants. 

Ex situ conservation - literally conservation 'off-site.' 
Conservation of a plant outside of its original or natural 
habitats, e.g., in a genebank, botanical garden or field 
genebank and stored as a seed, tissue, entire plant or 
pollen. 

Farmers Field School (FFS) - is a season-long group learning 
methodology, where farmers discover on their own, 
through simple field experiments, potential solutions to 
their field problems. 
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Farmers Rights (FR) - in 1985, the UN Food and Agriculture 
Organization (FAO) Commision of PGR (now FAO 
Commission on Genetic Resources for Food and 
Agriculture) introduced the principle of Farmers' Rights. 
The FAQ's International Undertaking (IU) on PGR was 
amended in 1991 to include Farmers' Rights and the 
focus is on national systems to implement rights. The 
amendments recognize farmers as past, present and 
future in situ agricultural innovators who collectively 
have conserved and developed agricultural genetic 
resources around the world. Farmers are recognized as 
innovators entitled to intellectual integrity and to 
compensation whenever their innovations are 
commercialized. Agenda 21 and the Biological 
Convention also have adopted the principle of Farmers' 
Rights. 

Fl generation the first filial generation, usually the hybrid 
between two homozygous parental types. 

Gender - a culturally-specific set of characteristics that 
identifies the social behavior of women and men and 
the relationship between them. Gender refers to social 
differences, as opposed to biological ones, between 
women and men that have been learned, are 
changeable over time and vary widely both within and 
between cultures. 

Genebank facility where germplasm is stored or 
maintained in the form of seed, pollen, or in vitro culture 
or in the case of a field genebank, as plants growing in 
the field. 

Genetic erosion - loss of genetic diversity between and 
within population of the same species or the loss of 
entire species (e.g., wild relatives) over time or reduction 
of the genetic base of a species due to human 
intervention, environmental changes, etc. 

Half sibs - individuals having one common parent. 

Indigenous knowledge (1K) - knowledge that develops in a 
particular area and accumulates over time through 
being handed down from generation to generation. 
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In situ conservation - literally on-site conservation; 
conservation of plants or animals in areas where they 
developed their distinctive properties, i.e., in the wild or 
in farmers' fields. 

- conservation of ecosystems, natural habitats and 
maintenance and recovery of viable population of 
species in their natural surroundings where they have 
developed their distinctive properties. 

Intellectual Property Rights (IPR) - laws that grant 
monopoly rights to those who create ideas or 
knowledge. There are five major forms of PR: patents, 
plant breeders' rights, copyright, trademarks and trade 
secrets. 

International Treaty on Plant Genetic Resources for Food 
and Agriculture (ITPGRFA) - adopted by the Food and 
Agriculture Organizations (FAO) of the United Nations on 
3 November 2001 which focused on developing a 
multilateral system of access and benefit sharing for 
major food crops. 

tntrogression - transfer of a few genes from one species into 
an area where it was not grown before. 

Landraces - farmer-developed varieties of crop plants that 
are heterogenous, adapted to local environmental 
conditions and have their own local names. In other 
words, landraces are farmers' varieties which have not 
been improved by formal or private/NGO breeding 
programs. Modern cultivars can be grown by farmers 
and over a period of time, especially when self-seed is 

used and selection is practiced, can 'evolve' into a 
landrace. 

Line - a group of individuals of a common ancestry and 
more narrowly defined as a strain or variety. A pure line 
is a clone. In plant breeding, line refers to any group of 
genetically-uniform individuals formed from the selfing of 
a common parent. 
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Livelihood - comprises the capabilities, assets (including 
both material and social resources) and activities 
required for a means of living. A livelihood is sustainable 
when it can cope with and recover from stresses and 
shocks and maintain or enhance its capabilities and 
assets both now and in the future, while not 
undermining the natural resource base. 

Participatory Plant Breeding (PPB) - is a breeding process in 
which farmers and plant breeders jointly select cult ivars 
from segregating materials under a target environment. 
Other forms of PPB may also include activities such as 
germplasm enhancement through pure line or mass 
selection. By definition, PPB has significant farmer 
participation but it also involves decentralization of the 
breeding process from research station to farmers' fields. 
PPB approaches thus draw upon the comparative 
advantages of both formal and informal systems. In 
recent years, PPB also has been considered as a 
potential strategy for enhancing biodiversity and 
production. In this case if is important to distinguish PPB 
and PVS as two distinct processes. 

Participatory Technology Development (PTD) - is a 
framework that involves farmers in various processes of 
the research cycle in order to identify, design, test and 
evaluate new technologies which are appropriate to 
the needs of small-scale farmers. 

Participatory Varietal Selection (PVS) - is the selection of 
fixed lines (including landraces) by farmers in their target 
environments using their own selection criteria. The PVS 
consists of four methodological steps: (1) situation 
analysis and identification of farmers' varietal needs; (2) 
search for suitable genetic materials; (3) farmers' 
experimentation of new crop varieties in their own fields 
and with their own crop management practices; and (4) 
wider dissemination of farmer-preferred crop varieties. 

Somacional variation- is a general phenomenon of all 
plant regeneration systems that involve a callus phase, 
where regeneration occurs through somatic 
embryogenesis or by means of adventitious shoot 
formation. 
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Species - a group of organisms capable of interbreeding 
freely with each other but not with members of other 
species; in taxonomic classification, a subdivision of a 
genus; a group of closely related individuals descended 
from the same stock. 

Sui generis legislation - literally 'of it s own kind, that is, in a 
class alone. This refers to any unique form of intellectual 
property legislation specifically designed to meet certain 
needs. This allows a country to develop its own 
alternative legal system of IPR to protect its plant 
varieties or even plant genetic resources. 

Trade Related Intellectual Property Rights (TRIPS) - is a GATT 
agreement, now administered by the World Trade 
Organization (WTO), stipulating that all signatories must 
conform to developed-country standards of intellectual 
property law. TRIPS required signatories to introduce 
patent coverage for microorganisms and to have some 
form of intellectual property coverage for plants and 
animals. Developing countries have until at least the 
year 2000 to implement the agreement's intellectual 
property provisions. Least-developed countries have-to 
follow by 2004. 

Transgressive seggregants - individuals in the progeny from 
a hybrid which exceed either of the two parents of the 
hybrid with respect to one or more characters. 

Union for the Protection of New Varieties of Plants (UPOV) - 
a Geneva-based organization established under the 
World Intellectual Property Organization (WIPO) in 1961 
to deal with plant breeders' rights. It has 30 members 
and seven others have initiated proceedings to join. 
There are two operative UPOV Conventions, dated 1978 
and 1991. The 1978 Convention allows farmer to save 
and replant PBR-protecfed seeds from their harvest. The 
1991 version restricts the right of farmers to save seeds 
and makes plant breeders' rights more like patents, 
extending the scope of monopoly granted to the 
certificate holder. As of 5 January 1996, Australia, 
Denmark, Israel and Slovakia had ratified the more 
restrictive 1991 Convention. The UPOV Council meets 
every October, after a series on intergovernmental and 
government/industry committee meetings that regulate 
the Convention's evolution. Many countries of the South 
are preparing to join UPOV. 
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Variety - in classical botany, a variety is a subdivision of a 
species. An agricultural variety is a group of similar 
plants that by structural features and performance can 
be identified from other varieties within the same 
species. The latter is synonymous with cultivar. In UPOV 
terms, a variety needs to be distinct, uniform and stable 
(DUS) to be protectable. 

World Trade Organization (WTO) - a body created at the 
conclusion of the Uruguay Round of GATT in 1994 to 
monitor the GATT agreement and pursue global trade 
objectives, It became operational 1 January 1996. It 
now has the potential to become the dominant forum 
for determining the future of intellectual property laws 
worldwide. 
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Internet Resources on 
Agricultural Biodiversity 
Conservation 

Action Group on Erosion, Technology and 
Concentration (ETC) 
Formerly RAFL ETC works primarily at the global and 
regional level and is dedicated to the conservation and 
sustainable advancement of cultural and ecological 
diversity and human rights. 

http://www.etcgroup.org 
http://efcgroup.org/publication.asp 

Africa Diversity Mailing list (AFRICADIV) 
This mailing list is devoted specifically to the sustainable use 
and conservation of biological diversity and indigenous 
knowledge in Africa. Send a message to lyris@lyris.nuffic.nl 
and write: subscribe africadiv yourfirstname yourlastname in 
the body of the message, leaving the subject blank. 

Blodiversity Action Network (BlO N El) 
Mission is to advocate the effective implementation of the 
Biodiversity Convention worldwide, primarily through 
coordinated, joint NGO programs and information 
dissemination desi9ned to catalyze governmental action, It 
also links to institutions working on biodiversity. 

htfp://www.bionet-us.org/ 
http://www.bionet-us .org/websites.html 
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Biodiversity and Livelihoods Group, International 
Institute for Environment and Development (lIED), U.K. 
The aim of the Biodiversity and Livelihoods Group (BLG) is to 
find ways to yield more sustainable livelihood opportunities 
out of biodiversity for the poor. It recognizes that the 
livelihoods of poor people depend on biodiversity but, the 
patterns and forms of natural resource extraction, 
production and consumption, that are encouraged by 
current development frameworks, create an environment 
where this dependency can hinder rather than enhance 
poor people's livelihoods. The BLG intends to work towards 
creating a more positive synergy between biodiversity and 
sustainable livelihoods by identifying, developing and 
promoting the necessary processes and tools. A key 
element of this approach is to understand: who gains most 
from which elements of biodiversity, at what cost, to 
whom and with what short and long term consequences? 
Ifs way of working involves: collaborative research, 
capacity building, facilitating dialogue between north and 
south, networking and information and communication. 
This website includes documents that can be downloaded 
in Pdf format, and links to other sites. 

http://www.iied.org/blg/index.hfml 

Biodiversity Web 
Introduction to agricultural biodiversity and provides links 
to various organizations working on biodiversity 

http://www.biodiversity.nl/agrobiodiversity.hfm 
http://www.biodiversity.nl/organization 

Center for Biodiversity and Indigenous Knowledge, 
China 
A website by NGO working on conserving nature and 
culture, and promoting socially-equitable and 
environmentally-sound development in mountainous ethnic 
minority areas of Southwest China. Provides some reports 
and links to other websites. 

http://www.cbik.org/ 
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Community Biodiversity Development and 
Conservation (CBDC) Program 
This is a global initiative developed by government 
organizations (GOs) and non-government organizations 
(NGOs) aimed to strengthen ongoing work of farming 
communities in conserving and developing agricultural 
biodiversity. 

http://www.cbdcprogram.org 

Development Fund of Norway (DF) 
Links to websites on biodiversity and plant genetic 
resources. 

http://u-fondet .no/pgr/pgr.htm 

Desert Rare Breeds 
Drylands Institute Project protects domestic animal genetic 
diversity with an emphasis on breeds suited to arid lands. 

http://www.horseweb.com/desertrarebreeds 

Domestic Animal Diversity Information System 
(DAD-IS) 
A global information system, including national databases 
on animal genetic resources 

http://www.fao org/dad-is 

Earth Negotiations Bulletin - International Institute for 
Sustainable Development (IISD), Canada 
The Earth Negotiations Bulletin is a neutral, authoritative up- 
to-the-minute record of multilateral negotiations on 
environment and sustainable development. To subscribe: 

http://www.iisd.ca/email/emaiLsubscripfion_ 
manager.htm 
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Eldis Biodiversity Resource Guide, Institute of 
Development Studies (IDS), U.K. 
This website has a database search facility for reports, 
articles and other documents related to biodiversity. 

http://www.eldis.org/biodiversityl 

Eldis Intellectual Property Rights Resource Guide, 
Institute of Development Studies 
This websife has a database search facility for reports, 
articles and other documents related on intellectual 
property rights in relation to biodiversity, local knowledge, 
common property management and agricultural resources. 

http://www.eldis.org/ipn 

Eldis Pastoralism Resource Guide 
This website has a database search facility for reports, 
articles and other documents related to pastoralism, animal 
genetic diversity and local knowledge related to livestock 
management. 

http://www.eldis.org/pastoralisme 

Ethnovetweb 
This website is about efhnoveterinary medicine, or how 
people around the world keep their animals healthy and 
productive, and how development can build on this 
information. 

http://www.ethnovetweb.com/ 

EVM - Ethnoveterinary Mailing list 
This electronic discussion group facilitates the exchange of 
information among those interested in the study and 
application of ethnoveterinary medicine. It seeks to 
enhance the recognition and use of ethnoveterinary 
medicine in development. Send a message to 
lyris@lyris.nuffic.nl and write subscribe EVM yourf irst name 
yourlastname in the body of the message, leaving the 
subject blank. 

http://www.undp.org.vn/mlist/develvn- 
06 J 999/post 1 07.htm 
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Food and Agriculture Organization (FAO) 
Provides access to FAO documents on conservation and 
sustainable use of biological diversity in food and 
agriculture. Also provides links to variety of topics like soil 
biodiversity, agroecosyst ems, plant biodiversity, animal 
biodiversity, forest biodiversify, aquatic biodiversity, 
biosafety, trade and biodiversity, gender, local knowledge, 
ethics, conventions, etc. 

http://www.fao.org/biodiversity 
http://www.fao.org/biodiversity/Iink_en.asp 

Genetic Resources Action International (GRAIN) 
An international NGO which promotes the sustainable 
management and use of agricultural biodiversity based on 
peoples control over genetic resources and local 
knowledge. GRAIN's magazine "Seedling' is also available 
on-line. 

http://www.grain.org 

German Agency for Technical Cooperation (GTZ) 
"Managing Agrobiodi"?ersity in Rural Areas' project aims 
to enhance the long-term conservation and utilization 
of plant and animal genetic resources in support of 
agricultural production. 

http://www.gfz.de/agrobiodiv/english 

Imperial College Wye External Program, U.K. 
Distance learning courses offered like Ms.C and 
posgraduate Diploma in Biodiversity Conservation and 
Sustainable Agriculture and Rural Development. 

http://www.wye.ic.ac.uk/EP/candqbio.html 
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Indigenous Peoples Biodiversity Information 
Network (IBIN) 
BIN aims to be a mechanism for the exchange of 
information about experiences and projects and to 
increase collaboration among indigenous groups working 
on common causes related to biodiversity and 
conservation. The website is mostly linked to other WWW 
sites (including a set of links to Latin American sources). 

http://www.ibin.org/ 

International Development Research Centre (IDRC), 
Canada 
"Sustainable Use of Biodiversity program of IDRC looks at 
ways to conserve biodiversity by promoting its sustainable 
use by indigenous and local communities. 

http://www.idrc.co/biodiversity 

International Livestock Research Institute (I LRI) 
The International Livestock Research Institute (ILRI) works to 
improve the well-being of people in developing countries 
by enhancing the diverse and essential contributions 
livestock make to smallholder farming. 

http://www.cgiar.org/ilri 

International Plant Genetic Resources Institute (IPGRI) 
IPGRI is an international research institute with a mandate 
to advance the conservation and use of genetic diversity 
for present and future generation. It also provides 
information on in situ conservation, legal and policy issues 
efc, and list of publications. 

http://www.ipgri.cgiar.org 
http://www.ipgri.cgiar.org/catalogue/theme.asap 
http://www.ipgri.cgiar.org/publicafions 
http://www.ipgri.cgiar.org/system/ 

page.asp?frame=themes/human 
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International Potato Center (CIP) 
Conserving Biodiversity project of CIP aims to secure the 

long-term conservation, characterization and availability 
of root and tuber crop genetic resources. 

hftp://www.cipotato.org/projects/Projects/BGR-P7.htm 

LinKS - Gender, Biodiversity and Local Knowledge 
System (LinKS) to strengthen Agriculture and Rural 
Development 
The LinKS project is a regional effort in Southern Africa 
aimed at raising awareness about how rural men and 
women use and manage biological diversity. The project 
seeks to help development practitioners recognize that 
farmers have knowledge, practices and skills that are often 
highly sustainable and respectful of the natural ecosystems 
they depend on for their food and livelihoods. Men and 
women can have different knowledge about how to use 
and manage genetic resources that is derived from their 
different roles and responsibilities in the farming system. The 
project thus works with a diverse range of local institutions - 
both governmental and non-governmental - to strengthen 
their ability to recognize and value this knowledge and to 
use gender-responsive and participatory approaches in 
their work. 

http://www.fao.org/sd/LINKS/OEBIO.HTM 

Livestock, Environment and Development Initiative 
(LEAD) 
The Livestock and Development Toolbox is an electronic 
decision support tool for policymakers, planners and 
project leaders that enables them to assess interactions 
between livestock and the environment. It helps the 
decision makers identify appropriate technology and policy 
interventions within the domain of animal production - 
environment interactions. 

http://www.fao.org/LEAD 
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Local Initiatives for Biodiversity, Research and 
Development (UBIRD), Nepal 
An NGO committed to capitalize on local initiatives for a 
sustainable management of renewable natural resources 
and improved livelihoods of people in Nepal. 

http://www.panasia.org.sg/nepalnet/libird 

Local Livestock for Empowerment of Rural People 
(LIFE) 
A movement supporting rural communities through the 
conservation and development of indigenous livestock 
breeds and species. 

http://www.lifeinitiative.org 

M.S. Swaminathan Research Foundation, India 
A non-political Trust committed to a mission of harnessing 
science and technology for environmentally sustainable 
and socially equitable environment. 

http://www.msssrf.org 

People and Plants 
This promotes the sustainable use of plant resources and 
the reconciliation of conservation and development by 
focusing on the interface between people and the world 
of plants. 

http://www.kew.org/peopleplants 
http://www.rbgkew.org.uk/peopIepIants/videos.htm 
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People, Land Management and Environmental 
Change (PLEC) 
A collaborative effort between scientists and small farmers 
from across the developing world to develop sustainable 
and participatory approaches to conservation, esp. of 
biodiversity, based on farmers' technologies and 
knowledge within small farmers' agricultural system. The 
second website link is the proceedings of the international 
symposium undertaken to share experiences, case studies, 
initiatives, and ideas on the management of biodiversity in 
agroecosystems (2001). 

http://www.unu.edu/plec/about.html 
http://www.unu .edu/env/plec/cbd/Mont real! 

content.html 

Rare Breeds Survival Trust 
This was founded to conserve Britain's native livestock 
heritage like sheep, cattle, goats, pigs, horses, ponies and 
poultry. 

http://www.rare-breeds.com 

Safeguard for Agricultural Varieties in Europe (SAVE 
Foundation) 
A European umbrella organization for the promotion and 
coordination of activities for the conservation of 
endangered breeds of domestic animals and cultivated 
plant varieties in the form of live populations. 

http://www.save-foundation.net 

Secretariat of the Convention on Biological Diversity 
A website on the Convention on Biological Diversity with 
search facilities for CBD documents, reports and 
publications, It also has all the news, notes from 
meetings and others related to the CBD. 

http://www.biodiv.org 
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Seed Savers' Network 
Links to library catalogue, handbook and seed networks. 

http://www.seedsavers.net 

Society for Research and Initiatives for Sustainable 
Technologies and Institutions (SRISTI) 
An NGO setup to strengthen the creativity of grassroots 
inventors, innovators and ecopreneurs engaged in 
conserving biodiversity and developing eco-friendly 
solutions to local problems. 

http://www.sristi.org 
http://www.sristi.org/honeybee.hfml 

Southeast Asia Regional Initiatives for Community 
Empowerment (SEARICE) 
A regional NGO which focuses on community-based 
conservation, development and utilization of plant genetic 
resources (PGR), policy advocacy and lobbying on issues like 
biotechnology, intellectual property rights and access to 
genetic resources. 

http://www.searice.org.ph/programs.htm 

Southern African Development Community Farm 
(SADC) Animal Genetic Resource Management 
Program 

http://www.sadclgr.com 

Sustainable European Farm Animal Breeding and 
Reproduction (SEFABAR) 
A thematic European Research network that aims at finding 
sustainable economically-sound and accepted breeding 
scenarios for ruminants, pigs, poultry and farmed fish. 

http://www.sefabar.org 
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The Genetic Engineering and Intellectual Property 
Rights Resource Center 
This website contains resources for all types of information 
concerning GE and lPRs, as well as biodiversity, 
biotechnology, patents, and national and international 
legislation. This site is fully interactive, allowing you to add 
your own information. 

http://www.sustain.org/biotechl 

The World Fish Center (ICLARM) 
ICLARM is a food and environment research organization 
that joins forces with farmers, scientists and policymakers 
around the world to help the rural poor increase their 
income, preserve their environment and improve their lives. 
It also provides links to other internet resources. 

http://www.iclarm.org 
http://www.iclarm.org/resprg_3.htm 
http://www.iclarm.org/libinf o/libinf o.htm 

UK Agricultural Biodiversity Coalition (UKabc) 
This provides comprehensive discussion on agricultural 
biodiversity and related issues to equitable use of 
agricultural biodiversity for local food and livelihood 
security like benefit sharing, patents, PR, biopiracy, 
biotechnology and genetic engineering. 

http://www.ukabc.org 
htfp://dmoz.org!science/Environment/Biodiversity/ 

Agricultural! - 

United Nations Environment Program (UNEP) 
The United Nations Environment Program (UNEP), 
established in 1972, works to encourage sustainable 
development through sound environmental practices 
everywhere, It includes the UNEP.NET, a web-based 
interactive catalogue and multifaceted portal that offers 
access to environmentally-relevant geographic, textual and 
pictorial information. 

http:!!www.unep .org/ 
http://www.unep.net/ 
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Users' Perspectives With Agricultural Research and 
Development (UPWARD) 
UPWARD is a network of scientists and development 
specialists working to increase participation by farmers and 
other users of agricultural technology in research and 
development. 

http://www.eseap.cipotato.org/upward/index.htm 

World Conservation Union (IUCN) 
A partnership of states, government agencies and NGOs to 
reduce the massive loss of biodiversity and maintain 
ecosystem integrity. 

http://www.iucn.org 

World Fisheries Trust 
Discusses fish genetic conservation and sharing benefits 
with local indigenous communities. It also lists several 
books and proceedings of a workshop on fish 
conservation. 

http://www.worldfish.org/projlist.htm 
http://www.worldfish.org/catalogue.htm 

World Resources Institute (WRI) 
Provides biodiversity programs of WRI as well as overview, 
policy information and facts and figures about biodiversity. 

http://www.wri.org/biodiv 
http://www.earfhtrends.wri.org/miscell- 

related_links.cfm 
http://www.wri.org/press/agrobiod.html 
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Other Sources 
A site created by citizens who monitor and conserve the St Louis River in 

Minnesota (USA). See in particular their Habitat Plan as an example. 

http: / /wwwstlouisriver.org/ 

The Center for Applied Biodiversity Science at Conservation International 

http://wwwbiodiversit-vscience.org/ in particular their Rapid 

Assessment Programs for aquatic systems (AquaRAP) 
http: /www.biod.iversityscience.org/xp/CABS/research/rap/aquarap/ 

aquarap.xml 

http: / /www.biodiv.org/programmes/areas/ agro/ 

Convention on Biological Diversity (CBD) and other information on 
agricultural biodiversity 

http: / /www.biodiv.org/programmes/areas/agro 
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