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The Governing Body, at its Third Session, requested the Secretary to clarify the notion of a 
toolbox to assist countries in the design of measures to promote sustainable use in order to come 
to a common understanding with regard to such an instrument and submit a document  to the 
Contracting Parties during the Fourth Session of the Governing Body” 
 
This document describes the concept of a toolbox, its justification, the elements that might be 
included, the functions that it will serve, and who will benefit from its development. The document 
is not the toolbox itself, but a description of the concept, some of the components, and how it 
might be developed. The actual toolbox will provide guidance and identify resources that 
countries may use in the design and implementation of integrated systems for sustainable use of 
PGRFA. 
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I. INTRODUCTION 
 

Aim and scope of the document 
 
1. Plant genetic resources support nearly every human on earth, through the provision of 
food, feed, fibre, energy and an array of other products and services. The appropriate management 
of these resources is vital to human well-being. While there are many uses for plant genetic 
resources, this paper focuses specifically on how they are used, and can be used better, for food 
and agricultural purposes, in the context of goals and actions of the Contracting Parties of the 
International Treaty for Plant Genetic Resources for Food and Agriculture (the Treaty). Genetic 
resources are an essential input for farmers (in the form of crop varieties), and they are the raw 
material with which both farmers and plant breeders work to optimize the performance of those 
varieties through genetic improvement. 
 
2. There is a clear need to continually introduce new traits into crops that farmers grow, 
aimed at a number of goals; for example: 

• to keep pace with demand from population increases; 
• to respond optimally to new agronomic inputs or management practices; 
• to stay ahead of the evolution of new pest and pathogen biotypes; 
• to adjust to changes in consumer preferences; 
• to adapt to multiple effects of climate change, e.g. drought, heat, CO2 in the atmosphere, 

or flooding. 

 
3. These new traits are to be found in natural ecosystems and in the collections of crops and 
wild relatives held in farmers’ fields and in the world’s genebanks. Scientists, farmers, institutions 
and governments need to work together to take the steps for ensuring that the crop genetic 
resources needed to accomplish these goals remain available, accessible, and effectively used in 
the long term. 
 
4. This need to balance supply (of genetic resources) and demand (for new traits in farmers’ 
varieties) drives an integrated system of conservation, exchange, use, and delivery through seed 
systems. This paper provides a pathway for supporting the use of genetic resources in the context 
of the obligations of Contracting Parties to the Treaty, a pathway focusing on defining and 
developing support for the sustainable use of plant genetic resources for food and agriculture 
(PGRFA). 

 
5. The specific purpose of this informational document is to provide guidance requested by 
the Governing Body of the Treaty at its Third and Fourth Session.  This document describes the 
concept of a toolbox, its justification, the elements that might be included, the functions that it 
shall serve, and who will benefit from its development. The document is not the toolbox itself, but 
a description of the concept, some of the components, and how it might be developed. The actual 
toolbox will provide guidance and identify resources that countries may use in the design and 
implementation of integrated systems for sustainable use of PGRFA. 

 
 

II. BACKGROUND ON ARTICLE 6 AND ITS INTERPRETATION OF 
SUSTAINABLE USE 

The Treaty’s view of Sustainable Use 
 
6. The Treaty is one of the principal instruments at the global level for mounting a 
comprehensive approach to conservation, exchange and use of PGRFA. Across several of its 
articles, the Treaty builds the case for sustainable use and proposes operational mechanisms.  The 
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underlying principles, especially as outlined in Articles 1, 5 and 6, highlight the Treaty’s view of, 
and support for, sustainable use. Article 6 is the main section dealing with this topic, and provides 
the strategic discussion on why and how sustainable use will be accomplished. 
 
7. Article 1 provides the broad introduction to the Treaty’s purpose and objectives: “The 
objectives of this Treaty are the 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.” 

 
8. Article 5 concerns the Treaty’s position on, and support for, conservation, exploration, 
collection, characterization, evaluation and documentation of PGRFA, and notes the relationship 
to sustainable use: “Each Contracting Party shall, subject to national legislation, and in 
cooperation with other Contracting Parties where appropriate, promote an integrated approach 
to the exploration, conservation and sustainable use of plant genetic resources for food and 
agriculture . . . “  

 
9. Article 6 builds on Article 5, as a means to follow up on the conservation of PGRFA with 
actions that use these resources to provide broad benefits to society and to the environment. In this 
sense Article 6 relates both to the sustainable use of PGRFA, and the use of PGRFA to develop 
sustainable systems – related but not identical concepts. Box 1 includes the full text from Article 6 
of the Treaty. 

 
10. A basic tenet of this document is that appropriate management of PGRFA involves a 
continuum across conservation, exchange, use and delivery through seed systems, as noted in 
Article 5 of the Treaty. Sustainable use of PGRFA cannot contribute optimally to improved 
livelihoods unless countries make the efforts to integrate these multiple components. This 
document introduces the concept of a toolbox, whose purpose is to help achieve this integrative 
and comprehensive goal. Nonetheless, while this need for integration across conservation, use and 
delivery systems is understood, the request of the Governing Body specifies a focus for the 
toolbox on sustainable use.  

 
11. As a prelude to developing the toolbox concept, it should be noted that  the Treaty: 
• recognizes the enormous contribution of farmers to the diversity of crops that feed the 

world; 
• establishes a global system to provide farmers, plant breeders and other scientists with 

access to plant genetic materials; 
• ensures that recipients share benefits they derive from the use of these genetic materials 

with the countries where they originated; 
• obligates the Contracting Parties to develop and maintain appropriate policy and legal 

measures that promote the sustainable use of PGRFA. 
 

 
 
 
 
 
 
 
 
 
 
 
 



IT/ACSU-1/12/Inf.4 5 

Box 1:  Article 6 – Sustainable Use of Plant Genetic Resources 

 

6.1 The Contracting Parties shall develop and maintain appropriate policy and legal measures 
that promote the sustainable use of plant genetic resources for food and agriculture. 

6.2 The sustainable use of plant genetic resources for food and agriculture may include such 
measures as: 

(a) pursuing fair agricultural policies that promote, as appropriate, the development and 
maintenance of diverse farming systems that enhance the sustainable use of agricultural 
biological diversity and other natural resources; 

(b) strengthening research which enhances and conserves biological diversity by maximizing 
intra- and inter-specific variation for the benefit of farmers, especially those who generate and 
use their own varieties and apply ecological principles in maintaining soil fertility and in 
combating diseases, weeds and pests; 

(c) promoting, as appropriate, plant breeding efforts which, with the participation of farmers, 
particularly in developing countries, strengthen the capacity to develop varieties particularly 
adapted to social, economic and ecological conditions, including in marginal areas; 

(d) broadening the genetic base of crops and increasing the range of genetic diversity available 
to farmers; 

(e) promoting, as appropriate, the expanded use of local and locally adapted crops, varieties and 
underutilized species; 

(f) supporting, as appropriate, the wider use of diversity of varieties and species in on-farm 
management, conservation and sustainable use of crops and creating strong links to plant 
breeding and agricultural development in order to reduce crop vulnerability and genetic erosion, 
and promote increased world food production compatible with sustainable development; and 

(g) reviewing, and, as appropriate, adjusting breeding strategies and regulations concerning 
variety release and seed distribution. 

 
 
12. There are several logical steps to planning and carrying out this request to develop a 
toolbox: 
• define PGRFA in the context of sustainable use; 
• define sustainable use as it pertains to development of a toolbox; 
• define a toolbox for promoting sustainable use; 
• identify the tools needed for the toolbox; 
• determine how and by whom the toolbox will be developed; 
• determine the form and format of the toolbox; 
• determine how to distribute and promote the toolbox; 
• design and carry out evaluation, validation and updating of the toolbox; and 
• carry out impact analysis. 

 
In order to establish clarity with regard to development of a toolbox, we define how the terms 
PGRFA,  sustainable use, and toolbox are used in this discussion. 
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Plant genetic resources for food and agriculture 

 
13. The Treaty largely draws its definition of plant genetic resources for food and agriculture 
from that of the Convention on Biological Diversity (COP V/5 Appendix, paragraph 1): "any 
genetic material of plant origin of actual or potential value for food and agriculture." This will 
include all genetic materials with which both farmers and scientists can potentially work to 
improve the varieties that farmers grow. 

 
14. For farmers, this set of materials will normally be limited to the local landrace varieties, 
or varieties brought in from outside, such as seed exchanged with neighbors, introduced through 
the extension service, or purchased from a private company. On the other hand, plant breeders 
typically have a broader scope of access. They may make use of landrace varieties of broad 
geographic and agro-ecological origins, advanced lines developed by breeders, or related wild 
species, in their work to improve varieties for farmers. And more recently, plant breeders and 
molecular biologists can transfer specific genes from related or unrelated species into new crop 
varieties through transgenic techniques. 

 
15. These new possibilities potentially open the definition of PGRFA to nearly any plant 
material on the planet. Even animal genes may be incorporated into crop plants in some cases, 
which would expand even further the definition, although there are many regulatory hurdles and 
consumer concerns to address for this to become a reality at the level of farmers’ fields. 

 
16. A very high percentage of PGRFA are of a more conventional nature, and include genetic 
variation within the crop species of interest. The definition of sustainable use does not specify 
where such genetic variation will be found, e.g. whether in genebanks (in situ or ex situ), in 
farmers’ fields, in the wild, or in the working collections of plant breeders. 

 

Sustainable use 

 
17. While the Treaty does not specifically define sustainable use (instead it provides 
examples as guidelines), Article 6 makes clear some key obligations of the Contracting Parties 
with respect to sustainable use. These include actions in the areas of policy, strengthening 
research in conservation, promoting plant breeding, promoting use of local varieties, broadening 
the genetic base to reduce crop vulnerability, and reviewing and adjusting regulatory measures for 
variety release (see Box 1). 

 
18.  “Sustainable use” of PGRFA is a concept with multiple dimensions, covers a broad 
landscape, and in some respects is open to various interpretations. A clear and common 
understanding of how it is to be defined in the context of a toolbox is fundamental to this 
discussion.  
 
19. Sustainability in the broad sense in which it is generally applied to agriculture is not 
necessarily relevant to use of PGRFA. The term is often applied to use of resources that are 
depleted when used (e.g. soil nutrients, soil organic matter, water, fossil energy). On the other 
hand PGRFA can be used indefinitely as parents in crossing, without depletion. The sources of the 
genes (e.g. farmer varieties,  wild species, genebank accessions) can be continually regenerated or 
renewed, no matter what the level of use. There is no fundamental trade-off between conservation 
and use.  

 
20. The question needs to be addressed as to the goal of sustainability: whether sustainability 
refers to the genetic resources that are used to create new varieties, or whether the new varieties 
themselves should be sustainable, or some combination of these concepts. The two concepts are 
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not identical, and may not always be related. Are there characteristics that clearly distinguish crop 
genetic improvement (plant breeding) that might not be considered sustainable use, from 
improvement that is sustainable? 

 
21. As a generality, it appears that the genetic resources community is more likely to 
associate sustainability with the effect of plant breeding on the characteristics of the genetic 
resources base. This discussion assumes that the use per se will have no effect on genetic 
diversity, since this is a resource that is not depleted during use, but is fully renewable, e.g. in the 
form of regenerated plants that can provide genetic material in perpetuity. The effects of use of 
PGRFA, which can be either positive or negative, are summarized in Table 1. 

 
22. The term sustainable use is in fact not widely used among the practitioners of crop 
improvement, i.e. farmers and plant breeders. It is a term however that appears to be gaining 
recognition and broader use with its inclusion as part of the discussions and agreements by some 
key international bodies. Rischkowsky (2008) notes that the agricultural biodiversity community 
prefers to speak of the “management”, "deployment” or “enhancement” of genetic resources. 

 
23. Most plant breeders in both the public and private sectors will more likely simply use the 
term “plant breeding”, or “genetic improvement” to describe the process of utilizing plant genetic 
resources to develop new crop varieties. Neither are farmers likely to employ the term 
“sustainable use” to describe their exploitation of crop genetic materials.  However, there are 
specific and crucial reasons to incorporate the concept of sustainability. 

 
24. The term “sustainable use” conjures the notion of the need for reconciling conservation 
and use of biodiversity as somehow antagonistic goals when indeed conservation of agricultural 
biodiversity, particularly of plant and animal genetic resources is only possible through use, and 
benefits arising from its actual or potential use provide the main incentive for its conservation. 
The principal threat to agricultural biodiversity is ultimately not over-use but rather the under-use 
in agricultural systems and breeding programs (www.cbd.int/doc/meetings/sbstaa/sbstta-
14/.../sbstta-14-inf-34-en.doc). 

 
25. Sustainable use of biological diversity, one of the three objectives of the Convention on 
Biological Diversity (CBD), is essential to achieving the broader goal of sustainable development 
and is a cross-cutting issue relevant to all biological and natural resources. Sustainable use entails 
the introduction and application of methods and processes for the utilization of biodiversity to 
prevent its long term decline, thereby maintaining its potential to meet current and future human 
needs and aspirations. Specifically, the CBD defines sustainable use in Article 2 as “the use of 
components of biological diversity in a way and at a rate that does not lead to the long-term 
decline of biological diversity, thereby maintaining its potential to meet the needs and aspirations 
of present and future generations.” 

 
26. The principle of sustainability implies the use of resources at rates that do not exceed the 
capacity of ecosystems to replace them. PGRFA are a renewable resource, whose use does not 
necessarily diminish their supply. However, their use can result in diminished supply if new 
varieties displace landraces that are not securely conserved in genebanks. 

 

Table 1. Alternative effects of the use of plant genetic resources on the genetic resource base. 

Scenario Likely effect on the genetic 
resource base 

New varieties replace native landrace varieties, which have been 
adequately conserved 

Genetic base conserved 

New varieties replace native landrace varieties, which have not Genetic base eroded 

http://www.cbd.int/doc/meetings/sbstaa/sbstta-14/.../sbstta-14-inf-34-en.doc
http://www.cbd.int/doc/meetings/sbstaa/sbstta-14/.../sbstta-14-inf-34-en.doc
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been adequately conserved 

New varieties spread into new agricultural areas, which was 
formerly native habitat to crop wild species, which have been 
adequately conserved 

Genetic base conserved 

New varieties spread into new agricultural areas, which was 
formerly native habitat to crop wild species, which have not been 
adequately conserved 

Genetic base eroded 

Farmers conserve landrace varieties and use them to select and 
improve new varieties 

Genetic base conserved 

 
27. Moore and Tymowski (2005) in their interpretive paper on the Treaty, defined sustainable 
use of agricultural biodiversity as “all uses of agricultural biodiversity that contribute to its 
conservation and perpetual availability as an input to agriculture”. The Treaty makes it clear that 
the only acceptable pathway toward the use of PGRFA is one that is sustainable, i.e. where the 
use of PGRFA does not diminish the availability or access to the genetic diversity that farmers 
and evolutionary forces have created over millennia, but rather contributes to new crop options 
that build on and maintain this diversity.  
 
28. This paper proposes the following definition for sustainable use, as applied to 
development and application of a toolbox: The use of PGRFA by farmers, plant breeders and seed 
specialists in the development and deployment of new varieties, in a manner that does not 
diminish the available genetic diversity for future crop improvement. 

 
29. Although there are other uses for agricultural biodiversity (e.g. cultural, aesthetic or 
landscape remediation), it is plant breeding that is most often perceived as a potential threat to the 
genetic diversity that exists in farmers’ fields, or that exists in the wild and can be threatened by 
the expansion of agriculture. Thus the toolbox for sustainable use will concentrate on tools for 
crop improvement through farmer selection and through plant breeding. 
 

The toolbox 

 
30. The toolbox concept is used rather broadly among institutions in the scientific, 
educational and development communities, but with a wide range of definitions. The toolbox 
concept has become a popular way to package technology and information solutions to a variety 
of challenges in science and in other fields. Thus it is important to precisely define the term in the 
context of sustainable use of PGRFA.  
 
31. The concept is based on the assumption that different institutions or different people can 
draw selectively from a common, comprehensive set of instruments, to tailor solutions to 
individual needs. A toolbox embodies the concept that any person or programme needs only some 
of the tools among all those available to support their field of endeavor. It also embodies the 
concept that bringing dispersed but related elements under an accessible umbrella can make the 
appropriate selection of tools for  use of PGRFA far more effective and efficient.  

 
32. Genetic improvement of crops is broad and complex field, and is certainly not amenable 
to a formulaic approach by its practitioners. A toolbox for sustainable use, therefore, is in no sense 
a recipe for how to do plant breeding. Rather it is a collection of resources – a one-stop shop 
where the user can search for tools. How those tools are selected and combined optimally with 
each other will be an important part of the toolbox development and implementation process. 
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33. While some toolboxes are relatively self-contained guides for their users, a toolbox for 
sustainable use of PGRFA would not necessarily be able to contain or reference all the tools 
available to farmers, civil society or plant breeders, but it should be relatively comprehensive in 
being able to guide the user to any relevant tool. In this sense, the toolbox will be a collection of 
tools that are accessible to the user, but whose use is not set out in a defined sequence or pattern. 

 
34. The toolbox is a comprehensive set of resources (including technical information, policy 
options, regulatory guidelines, training opportunities, decision tools, and others) from which an 
individual or an institution can selectively choose to fulfill his/her/its obligations or mandate with 
regard to sustainable use of PGRFA. 
 

III. THE INSTITUTIONAL LANDSCAPE FOR SUSTAINABLE USE 

 
35. Several key bodies and institutions are at the heart of the drive for sustainable use of 
PGRFA. These include several UN bodies: 
• The Convention on Biological Diversity (CBD) 
• FAO’s Seeds and Plant Genetic Resources team (AGPMG) 
• The Treaty (ITPGRFA) 
• The Commission on Genetic Resources for Food and Agriculture (CGRFA) 
• The Global Plan of Action for the Conservation and Sustainable Utilization of Plant   

Genetic Resources for Food and Agriculture (GPA) 
 

36.       Other key bodies concerned with sustainable use include: 
• The Global Partnership Initiative for Plant Breeding Capacity Building (GIPB), a multi-

partner platform hosted by FAO 
• The Consultative Group on International Agricultural Research (CGIAR) is one of the 

main practitioners of sustainable use at the international level. 
• The Global Crop Diversity Trust (GCDT) is concerned mainly with conservation but also 

supports sustainable use. 
• Most national governments support some level of crop genetic improvement. 
• The private sector is active to a lesser or greater degree in most countries. 
• The agricultural education and research programmes of many universities have a crop 

genetic improvement component.  

 

The Convention on Biological Diversity (CBD) (http://www.cbd.int/) 
 

37. The Convention on Biological Diversity (CBD) entered into force on 29 December 1993. 
It has 3 main objectives:  
a. The conservation of biological diversity  
b. The sustainable use of the components of biological diversity  
c. The fair and equitable sharing of the benefits arising out of the utilization of genetic 

resources  

 
38. Article 10 of the Convention sets the sustainable use agenda for Parties, which should:  

• integrate consideration of the conservation and sustainable use of biological resources 
into national decision-making; 

• adopt measures relating to the use of biological resources to avoid or minimize adverse 
impacts on biological diversity; 

http://www.cbd.int/


IT/ACSU-1/12/Inf.4 10 

• protect and encourage customary use of biological resources in accordance with 
traditional cultural practices that are compatible with conservation or sustainable use 
requirements; 

• support local populations to develop and implement remedial action in degraded areas 
where biological diversity has been reduced; and  

• encourage cooperation between its governmental authorities and its private sector in 
developing methods for sustainable use of biological resources.  

 
39. One hundred and seventy-one Parties have developed National Biodiversity Strategies 
and Action Plans (NBSAPs).  

 

The Seeds and Plant Genetic Resources Team of FAO (AGPMG) 
(http://www.fao.org/agriculture/crops/core-themes/theme/seeds-pgr/en/) 

 
40. The Seeds and Plant Genetic Resources team of FAO’s Plant Production and Protection 
Division (AGP) assists Member Countries in developing effective policies and capacities for an 
integrated approach to conservation and sustainable use of plant genetic resources for food and 
agriculture including seed systems, for increasing crop production and achieving food security. 
 
41. FAO’s current concept of sustainable use broadens the definition to go beyond genetic 
improvement and seed systems (as previously generally considered), and adds the necessary link 
to conservation. It is now understood that management of PGRFA for the benefit of humankind 
needs to link and integrate the whole system. Without these linkages, success in providing 
improved systems and technologies to farmers will be limited. 

 
42. FAO also understands that sustainable use includes a very broad and complex set of 
activities and resources. There are many examples for specific crops and regions where countries 
have succeeded in bringing together these activities and resources in ways that effectively and 
sustainably utilized PGRFA to benefit farmers and consumers. There are numerous studies 
showing the positive high returns on investment in plant breeding, when managed well. On the 
other hand, many countries, especially many developing countries, though they may be rich in 
genetic resources, have been unable to make appropriate use of them to benefit society through 
sustainable use. These countries, especially, will need comprehensive information and support, 
which might be consolidated in the form of a toolbox, in order to develop and implement policies 
and practices for sustainable use of PGRFA. 

 

The International Treaty on Plant Genetic Resources for Food and Agriculture 
(ITPGRFA) (http://www.planttreaty.org/) 

 
43. With this Treaty, crops that produce our food are put into a common pool. The Treaty 
facilitates access to those crops and makes them available free of charge for certain uses to 
researchers who agree to share any future commercial benefits from their use in modern plant 
breeding or biotechnology. The Treaty’s concern with sustainable use of PGRFA is the main topic 
of this paper. 
 
44. The obligation in Article 6.1 is absolute (“. . . shall develop and maintain appropriate 
policy and legal measures . . .”), whereas Article 6.2 is simply illustrative of certain measures that 
may be taken, with the implication that there are additional appropriate measures not listed. It 
states that the sustainable use of PGRFA may include “such measures as . . .,” leaving open the 
possibility of other ways that the Treaty can contribute to sustainable use. The examples include: 
policy and regulations, promoting plant breeding, broadening the genetic base of crops, and 

http://www.fao.org/agriculture/crops/core-themes/theme/seeds-pgr/en/
http://www.planttreaty.org/
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supporting on-farm management and use of local diversity. Because of this somewhat open-ended 
perspective in Article 6.2 the Contracting Parties have felt some need for further guidance in 
terms of how to proceed with sustainable use policies and actions.  

 
45. It is important to note that Article 6 is concerned both with policy and with science, and 
therefore it is imperative that mechanisms for implementation of Article 6, likewise deal with both 
policy and science.  

 
46. Article 6 makes clear that the primary beneficiaries of sustainable use are to be farmers: 
the purpose of sustainable use is to benefit farmers. This focus needs to permeate the whole 
discussion of the steps and procedures that Contracting Parties can and should undertake to 
implement sustainable use. 

 
47. Submissions by Contracting Parties in the Second Session of the Governing Body 
illustrated that there are numerous and interrelating laws and policies relevant to promoting the 
sustainable use of PGRFA. These include, among others, general laws and policies relating to the 
environment, biodiversity, and agricultural development. Often a number of government 
departments and agencies have a role in promoting sustainable use. Lack of coordination among 
them can be a constraint to success. 

 
48. Parties identified several measures undertaken, targeted at different stakeholders, 
including policy assistance, technical and institutional capacity building, enhancing scientific 
research skills, development of baseline data, and promotion of incentives for all stakeholders to 
conserve and sustainably use PGRFA. 
 

The Commission on Genetic Resources for Food and Agriculture (CGRFA) 
(http://www.fao.org/nr/cgrfa/en/) 

 
49. The Commission on Genetic Resources for Food and Agriculture was established in 1983 
to deal with issues related to plant genetic resources. In 1995, the FAO Conference broadened the 
Commission’s mandate to cover all components of biodiversity of relevance to food and 
agriculture.  
 
50. The Commission provides the only permanent forum for governments to discuss and 
negotiate matters specifically relevant to biological diversity for food and agriculture. The 
Commission aims to reach international consensus on policies for the sustainable use and 
conservation of genetic resources for food and agriculture and the fair and equitable sharing of 
benefits derived from their use.  

 
51. The Commission recently published the Second State of the World’s Plant Genetic 
Resources for Food and Agriculture (SoW-II) (ftp://ftp.fao.org/docrep/fao/meeting/017/ak528e.pdf). It 
was endorsed at the Twelfth Session of the Commission on Genetic Resources for Food and 
Agriculture (Rome, 18-23 October 2009) and was officially launched by the Director General of 
FAO on 26 October 2010. Chapter 4 of this report specifically deals with sustainable use and 
represents the current most comprehensive overview of the subject. 

 

The Global Plan of Action for the Conservation and Sustainable Utilization of Plant 
Genetic Resources for Food and Agriculture (GPA) (http://www.globalplanofaction.org/) 

 
52. The GPA is a set of recommendations and activities which grows logically out of the 
Report on the State of the World’s Plant Genetic Resources for Food and Agriculture. 

http://www.fao.org/nr/cgrfa/en/
http://www.fao.org/docrep/x5585E/x5585e05.htm#c.%20broadening%20the%20mandate%20of%20the%20commission%20on%20plant%20genetic%20resources
ftp://ftp.fao.org/docrep/fao/meeting/017/ak528e.pdf
http://www.globalplanofaction.org/
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53. The GPA’s main objectives are to:  

• ensure the conservation of plant genetic resources for food and agriculture as the basis of 
food security,  

• promote sustainable use of plant genetic resources to foster development and reduce 
hunger and poverty,  

• promote the fair and equitable sharing of the benefits arising from the use of plant 
genetic resources,  

• assist countries and institutions to identify priorities for action,  
• strengthen existing programmes and enhance institutional capacity.  

 
54. The FAO International Technical Conference on Plant Genetic Resources held in Leipzig, 
Germany, formally adopted the GPA on 23 June 1996 and, with it, a Leipzig Declaration that 
affirmed government-level commitment to implementing the Global Plan of Action in the context 
of national efforts to strengthen world food security.  

 
55. Subsequently the GPA has been endorsed by the Conference of the Parties to the 
Convention on Biological Diversity and by Heads of State and Government at the World Food 
Summit. Furthermore it was incorporated into the International Treaty on Plant Genetic Resources 
for Food and Agriculture as a supporting component.  

 
56. The GPA is intended as a framework, guide and catalyst for action at community, 
national, regional and international levels. It seeks to create an efficient system for the 
conservation and sustainable use of plant genetic resources, through better cooperation, 
coordination and planning and through the strengthening of capacities.  

 

Global Partnership Initiative on Plant Breeding Capacity Building (GIPB) 
(http://km.fao.org/gipb/) 

 
57. The Global Partnership Initiative for Plant Breeding Capacity Building (GIPB) is a multi-
party initiative of knowledge institutions around the world that have a track record in supporting 
agricultural research and development, working in partnership with country programmes 
committed to developing stronger and more effective plant breeding capacity. 
 
58. As a partnership of stakeholders from the public, private and civil society sectors, the 
initiative is aimed at catalyzing and supporting national, regional and global action among 
relevant international organizations, foundations, universities and research institutes, corporate 
and business sector, civil society associations, and national and regional bodies. 

 

59. The mission of GIPB is to enhance the capacity of developing countries to improve crops 
for food security and sustainable development through better plant breeding and delivery systems. 
The longer-term vision of success of the GIPB is the improvement in crop performance and food 
security based on the establishment of enhanced sustainable national plant breeding capacity. 

 

60. Improved cultivars will be produced and adopted in larger numbers and they will be 
better adapted to climate change and to protection of the environment through reduced use of 
pesticides and more efficient use of inorganic and organic fertilizer, water and energy. Improved 
stress-tolerant cultivars will contribute to reduced consumer price, enhanced human health, and 
increased income and employment. 

 

http://km.fao.org/gipb/
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61. In its broadest context, the GIPB is intended to impact the very essence of what 
constitutes the foundations of global food security. To accomplish this GIPB partners defined the 
following five longer-term specific objectives, aiming at the integrated enhancement of national 
plant breeding capacity building strategies: 

• Support for policy development on plant breeding and associated scientific capacity 
building strategy, to help allocate resources to strengthen and sustain developing 
countries' capacity to use plant genetic resources for food and agriculture. 

• Provision of education and training in plant breeding and related scientific capacities 
relevant to utilization of plant genetic resources. 

• Facilitate access to technologies in the form of tools, methodologies, know how and 
facilities for finding genetic solutions to crop constraints. 

• Facilitate exchange of plant genetic resources, from public and private breeding 
programmes, that can enhance the genetic and adaptability base of improved cultivars in 
developing countries. 

• Sharing of information focused on plant breeding capacity building to deliver newly 
available knowledge to national policy makers and breeders in developing country 
programmes. 

 
62. These elements are considered to be essential for sustainability of plant breeding 
programmes in developing countries, and they represent the unique features of the GIPB which 
distinguishes the Initiative from other efforts, past and present. 
 

 The Consultative Group on International Agricultural Research (CGIAR) 
(http://www.cgiar.org/) 

 
63. One of the principal institutional players on a global scale in terms of both conservation 
and use of PGRFA is the CGIAR. The CGIAR is the largest institutional holder of PGRFA in situ 
collections, and at the same time has their sustainable use as a primary goal. The collections are 
held in trust for FAO, and thus under the control of the member countries of FAO.  

 
64. The CGIAR, established in 1971, is a strategic partnership of diverse donors that support 
15 International Centers, working in collaboration with many hundreds of government and civil 
society organizations as well as private businesses around the world. CGIAR donors include both 
developing and industrialized countries, international and regional organizations and private 
foundations.  

 
65. Guided by a vision of reduced poverty and hunger, improved human health and nutrition, 
and greater ecosystem resilience, brought about through high-quality international agricultural 
research, partnership and leadership, the CGIAR applies cutting-edge science to foster sustainable 
agricultural growth that benefits the poor. The new crop varieties, knowledge and other products 
resulting from the CGIAR’s collaborative research are made widely available to individuals and 
organizations working for sustainable agricultural development throughout the world. CGIAR 
expenditures amounted to US$572 million in 2009, the single largest investment made to mobilize 
science for the benefit of the rural poor worldwide. For every $1 invested in CGIAR research, $9 
worth of additional food is produced in developing countries, where it is needed most. 

 
66. Eleven of the CGIAR Centers maintain international genebanks. These preserve and 
make readily available a wide array of plant genetic resources, which form the basis of global 
food security. 

 

http://www.cgiar.org/
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67. The CGIAR also includes the Generation Challenge Program and Harvest Plus initiatives, 
with major impetus on sustainable use of PGRFA, and especially supporting increased 
characterization, evaluation and improvement of germplasm. 

 
68. The CGIAR has responded directly to the Treaty’s interests on the issue of sustainable 
use of PGRFA. As a submission to the Second Session of the Governing Body, the CGIAR 
addressed the need for a conceptual framework for analyzing sustainable use of PGRFA. This 
resulted in a workshop from 19-21 November 2007, part of which also addressed this question 
(http://www.sgrp.cgiar.org/?q=node/538). 

 
69. The workshop provides a solid background to the current mandate for developing a 
toolbox for sustainable use. Participants discussed the relevance of the Treaty’s emphasis on 
sustainable use to: promoting sustainable agricultural systems; broadening the genetic base; 
assessing the genetic variability of materials used in breeding activities; gaining better knowledge 
of the needs of farmers and consumers; creating better access to genetic diversity (as promoted by 
the Treaty); and exchange of information to accompany the exchange of germplasm. 
 

 Global Crop Diversity Trust (www.croptrust.org) 
 

70. Important collections of crop diversity face urgent and chronic funding shortages. These 
shortages can lead to loss of diversity, the very building blocks on which adaptive and productive 
agriculture depends. The sole global response to this threat is the Global Crop Diversity Trust.  
 
71. The Trust is a unique public-private partnership raising funds from individual, corporate 
and government donors to establish an endowment fund that will provide complete and 
continuous funding for key crop collections. 

 
72. In line with the International Treaty on Plant Genetic Resources and the Global Plan of 
Action for the Conservation and Sustainable Utilization of Plant Genetic Resources for Food and 
Agriculture, the Trust’s goal is to advance an efficient and sustainable global system of ex situ 
conservation by promoting the rescue, understanding, use and long-term conservation of valuable 
plant genetic resources. 

 

 National Agricultural Research Systems (NARS) 
 

73. On a global level, the NARS do not work as a unified body, and grouping them together 
as a unit does not indicate any kind of institutional coherence. However, as a group, the NARS are 
by far the largest investors in sustainable use of PGRFA. Even among developing countries, there 
are some very large investors such as China, India, Brazil, and Mexico, while many smaller and 
poorer countries do not provide resources that come close to adequately supporting sustainable 
use. For most initiatives, whether undertaken by an international body, the CG system, an NGO, 
or the private sector, the capacity and the interest of the national research programme will be 
critical links for success. 
 
74. The inputs of the NARS toward sustainable use are summarized in Chapter 4 of the 
Second State of the World’s Plant Genetic Resources for Food and Agriculture (SoW-II) 
(ftp://ftp.fao.org/docrep/fao/meeting/017/ak528e.pdf). 
 

http://www.sgrp.cgiar.org/?q=node/538
http://www.croptrust.org/
ftp://ftp.fao.org/docrep/fao/meeting/017/ak528e.pdf
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 Private Sector 

 
75. The private sector has a lesser but important role in management of PGRFA, as compared 
to the public sector. For the most part, the private sector relies heavily on the public sector to 
collect, conserve and evaluate PGRFA. Nonetheless, the private sector in many countries is very 
effective at understanding farmer interests, and the public sector could learn form those 
experiences. developing crop varieties suited to farmers’ needs. The private and public sectors 
need to work hand in hand to assure that new crop varieties are selected with farmer criteria in 
mind. 

 

The University System 

 
76. Most formal training in agricultural research takes place within the university system,  
Agricultural universities have also long been the major source of basic research, as well as being 
significant contributors to applied research in the sustainable use of PGRFA. In recent years there 
has been a shift away from applied research on sustainable use by universities, leaving 
considerable gaps where the private sector has not taken on these responsibilities. 
 

IV. THE STATUS OF USE 

 
77. The use of PGRFA is highly dispersed across many institutions in many countries, 
without any kind of routine centralized information-gathering process. Thus the assessment of the 
overall extent and nature of PGRFA utilization remains difficult. The main vehicle for this 
assessment is the Second Report on the State of the World’s Plant Genetic Resources for Food 
and Agriculture (SoW-PGR-2) from the Commission on Genetic Resources for Food and 
Agriculture. The Commission provides the only permanent forum for governments to discuss and 
negotiate matters specifically relevant to biological diversity for food and agriculture. The 
Commission aims to reach international consensus on policies for the sustainable use and 
conservation of genetic resources for food and agriculture and the fair and equitable sharing of 
benefits derived from their use. 
 
78. Since its establishment, the Commission has overseen global assessments of the state of 
the world’s plant and animal genetic resources for food and agriculture and negotiated major 
international instruments, including the International Treaty. 
(http://www.fao.org/nr/cgrfa/cgrfa-about/cgrfa-history/en/) 
 
79. However, the tools employed to assess and manipulate PGRFA have changed 
dramatically. There appears to have been an increase in the use of PGRFA for cultural and 
educational purposes. Global plant breeding capacity has not changed significantly; a modest 
increase in the number of plant breeders has been reported in some countries and a decline in 
others (see PBBC Capacity Assessment under http://km.fao.org/gipb/). In many countries public 
sector plant breeding has continued to contract, with the private sector increasingly taking over. 
Considerably more attention and capacity building is still needed to strengthen plant breeding 
capacity in most developing countries. The number of accessions characterized and evaluated has 
increased in all regions but not in all individual countries. 

  
80. Genomics, proteomics, bioinformatics and climate change were all absent from the first 
SoW–PGR report but are important now, and greater prominence is also given to sustainable 
agriculture, biofuel crops and human health. Although progress in research and development on 
neglected and under-utilized species, as recommended in the first SoW-PGR report, is difficult to 

http://www.fao.org/agriculture/crops/core-themes/theme/seeds-pgr/sow/sow2/en/
http://www.fao.org/agriculture/crops/core-themes/theme/seeds-pgr/sow/sow2/en/
http://www.fao.org/nr/cgrfa/cgrfa-about/cgrfa-history/en/
http://km.fao.org/gipb/
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gauge, further efforts are needed. There is a need in many countries for more effective strategies, 
policies and legislation, including seed and Intellectual Property Rights (IPR) legislation, to 
promote a greater use of PGRFA. Stronger links are needed, especially between plant breeders 
and those involved in seed systems, as well as between the public and private sectors. 
 
 

V. CHALLENGES OF SUSTAINABLE USE AND THE NEED FOR A 
TOOLBOX 

 
81. We have seen from the previous discussion that sustainable use of PGRFA is not 
constrained in the same sense as sustainable use of many natural resources, i.e. the resource is not 
diminished by its continual use per se, no matter at what level. Even with very extensive use in 
breeding, when appropriately conserved, crop genetic resources remain just as viable and 
available as if they were not used. Therefore, level of use is not one of the constraints or 
challenges of sustainability for PGRFA, as it is for many natural resources. In fact, it could be 
argued that greater use contributes to greater sustainability. What then are the main challenges to 
sustainable use of PGRFA, and how can development of a toolbox address these challenges? 
 
82. For purposes of this discussion, we will consider the challenges across a set of categories 
related to the capacity of programmes to use PGRFA: policy, education, access to germplasm, 
access to technology, and access to information. 

 

(a) Policy 
 

83. Few countries have policy toward sustainable use of PGRFA through plant breeding, 
outside of their commitments as Contracting Parties of the Treaty or as signatories to the 
Convention on Biological Diversity. While significant, these commitments are not specific in the 
sense of obligating specific levels of investment nor specific actions. Thus, most countries 
struggle to find the policy language and commitment for sustainable use. 
 
84. Most governments have agricultural policies that include production and sustainability 
goals, and plant breeding will fit within those policies, but not necessarily as a specific policy 
item (Lynam, 2010). For example, a country may have a policy to increase agricultural 
productivity through investment in research, but such policy will not normally be so specific as to 
indicate the nature or the amount of investment in sustainable use of PGRFA through plant 
breeding. These decisions will be made and implemented at the level of the Ministry of 
Agriculture, or within a university research structure at the level of Dean or Department head, for 
example. 

 
85. Policy specific to genetic resources management often resides within Ministries of the 
Environment, or Natural Resources, or something similar outside of agriculture per se, and as 
such is typically more concerned with conservation than with sustainable use. It is important that 
policy makers understand the necessary linkage between conservation and sustainable use in order 
for policy on PGRFA to be optimally effective. 

 
86. Challenges in the policy area include informing policy makers about the benefits to 
development, from investment in sustainable use. Conversely, policy makers should be educated 
about the negative consequences of under-investment and the resulting potential reduced standard 
of living and degradation of natural resources. 

 
87. By adopting the Convention on Biological Diversity and the Treaty, governments commit 
themselves to integrate conservation and sustainable use into their policies at the national level. 
However, the Convention recognizes that, despite the fact that sustainable use of biodiversity is 
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widely included in national biodiversity strategies, unsustainable use and overexploitation remain 
major threats to biodiversity in several sectors, including agriculture (www.cbd.int/sustainable). 

 
88. Why is this the case and how can it be changed? In large part, there is a widespread belief 
that there is a conflict between development goals and the protection of environmental resources 
such as PGRFA. While it is true that economic progress in many countries depends heavily on the 
use of natural resources, there is a clear distinction to be made between sustainable and non-
sustainable use. Since for most of human history since the beginning of the industrial age, there 
has been little understanding of what constitutes sustainability, or a sense that natural resources 
need to be closely managed in order to be available for the long term. These concepts are 
relatively new to both the scientific community and to the policy landscape. Further application of 
science and the subsequent education of the general public and of policymakers are vital to viable 
sustainable use policies. 

 
89. This is true as well for PGRFA, although, as mentioned previously, this is a resource that 
is not necessarily diminished as it is used. While policies need to protect PGRFA, they do not 
need to limit their use but rather to encourage their full exploitation for the purpose of providing 
farmers with best economic and environmental options. Full exploitation per se does not diminish 
sustainability. 

 

(b) Education 

 
90. Sustainable use requires investment to develop a qualified cadre of genebank managers, 
plant breeders and others involved in management of PGRFA. Farmers are the most important 
managers of PGRFA. Through participatory research and interaction, farmers can contribute to 
educating researchers and vice versa. This is a core necessity for sustainable use to succeed. It 
requires a long-term commitment and the recognition that returns on this investment will not be 
immediate, but should be continuous and substantial, once superior new varieties begin to spread 
on farmers’ fields. The education needs to be at a high technical level of course, but also needs to 
incorporate philosophical approaches such as the efficacy of farmer participation in goal-setting, 
and the need for close collaboration between genebank managers and plant breeders. 
 
91. There has been a lengthy period of broad decline in the commitment of national 
governments to educate agricultural scientists. Reversing this trend through strategic investment is 
one of the main challenges in the area of education. A second notable challenge is to bring 
balance between applied breeding and molecular tools both for newly trained plant breeders, and 
in re-training of experienced breeders.  

 

(c) Access to germplasm 

 
92. Unless appropriate germplasm is accessible to the scientists or the farmers who will 
manipulate it toward farmer-usable varieties, sustainable use cannot be successful. While 
conservation is the foundation of access, conservation by itself does not assure that PGRFA can 
be adequately accessed for sustainable use. Providing a legal basis for this access to germplasm is 
in fact a main purpose of the Treaty. Countries that are signatories to the treaty have demonstrated 
a commitment not only to conserve germplasm but also to make it available for use in developing 
new crop varieties and for other purposes.  
 
93. Some of the challenges in the area of access to germplasm include information systems 
that allow effective selection of germplasm for exchange, uniform and efficient quarantine laws 
among countries, and genebank regeneration systems that provide adequate materials in a timely 
manner. 

http://www.cbd.int/sustainable


IT/ACSU-1/12/Inf.4 18 

(d) Access to technology 

 
94. Modern plant breeding is a technologically intensive field, relying on the latest molecular 
techniques, combined with traditional technologies to create the best varieties in the shortest 
possible time. Access to these technologies can be a major challenge for many programmes, 
especially in developing countries. Platforms such as GIPB and the Integrated Breeding Platform 
(IBP) of the Generation Challenge Programme (GCP) work to overcome this constraint. 
 
95. There are many challenges to access to technology. First and foremost, plant breeding 
technology is becoming more complex and expensive, and as such is not accessible to many 
developing country programmes. This is related somewhat to education, discussed above, but to a 
greater degree, is related to under-funding of many plant breeding programmes. 

 
96. Technology is also increasing subject to intellectual property protection laws, and as such 
may limit access to developing countries. Innovative public-private agreements need to be 
developed and implemented to permit broader access to countries that otherwise are unable to 
access technologies critical for effective sustainable use. 

 

(e) Access to information 

 
97. All of science is information-intensive, and sustainable use of PGRFA is no exception. 
Access to information has become much easier for most people in developed countries, and for 
many in developing countries as well. Nonetheless, relevant information tends to be scattered and 
requires considerable effort to retrieve. Facilitating access to relevant information is the major 
objective of the GIPB Knowledge Resource Centre (KRC). However, because information is so 
voluminous and fast-changing, keeping the KRC up to date is a major challenge. While an 
integrated website such as this can make a significant contribution, it remains the responsibility of 
each scientist to search for and interpret the information needed to most effectively manage 
his/her programme. 

 
VI. CHARACTERISTICS OF A TOOLBOX 

 
98. The sustainable use toolbox should have the following characteristics: 1 

• The toolbox should be aimed at international, national or local agencies and at farmers, 
particularly keeping in mind those with critical capacity development needs. 

• The group of potential users of the toolbox is diverse, which means that a broad range of 
tools should be included. 

• The tools should be described in terms what they can be used for, what the prerequisites 
for their use are, as well as the costs involved. 

• The toolbox could take the form of an expert system that leads the user through the 
various tools available and helps decide which one(s) should be used in the particular 
situation they are interested in. It could be a computerized system or take the form of, for 
example, a taxonomic key. 

• The intended users of the toolbox have to be identified ahead of time. Otherwise, the 
process could produce an elegant set of tools that in fact may not be relevant to those 
actually involved in implementing a sustainable use strategy. 

                                                      
1 Adapted from: ftp://ftp.fao.org/docrep/fao/012/i0946e/i0946e01.pdf 
 

ftp://ftp.fao.org/docrep/fao/012/i0946e/i0946e01.pdf


IT/ACSU-1/12/Inf.4 19 

• The toolbox should help the user move through the various steps of implementing a 
sustainable use strategy and choose which tools are appropriate for the characteristics of 
the system under consideration, and for the particular responsibilities of the user. 

• The toolbox should recognize that implementation may not be a sequential process, and 
that entry in the toolbox should be possible through several entry points (policy, research, 
education, etc.). 

• The toolbox could include concrete measures such as guides to the use of appropriate and 
effective consultations and consensus building mechanisms 

• Monitoring and Evaluation (M&E) is of critical importance in implementing the strategy. 
• The process leading to the development of a management plan could be as important, if 

not more important, than the specific tools used to develop the management plan. 
• The toolbox could be useful to get on a reasonable path more quickly and move more 

rapidly towards implementation once the paths have been identified. 
• The above suggests a change in philosophy from static, crisis-based management 

planning to a more adaptive learning management approach with pragmatic management 
tools aimed at improving sustainability in a risk management framework. 

 
VII. HOW A TOOLBOX CAN HELP RESOLVE CRITICAL CONSTRAINTS TO 

SUSTAINABLE USE 

 
99. In order to serve its purpose well, a toolbox needs to contribute significantly, beyond 
currently available tools or resources, to the outputs and outcomes of sustainable use of PGRFA. 
The toolbox design and operation therefore need to take into account the current constraints to 
achieving optimum results. 
 
100. A series of studies implemented by GIPB help orient this discussion. One of GIPB’s first 
activities after its establishment in 2006 was to undertake (and in some cases continue work 
started by FAO) a global survey of plant breeding and related biotechnology assessment 
(http://gipb.fao.org/Web-FAO-PBBC/). 

 
101. The surveys covered the following broad areas:  

 
• General information about the organizations involved 
• Scientists in plant breeding and related fields 
• Budgets by crop 
• Breeding and biotechnology activities and priorities by crops 
• Sources of germplasm by crop 
• Varieties released 
• International collaboration 
• Constraints of effectiveness of plant breeding programmes and assistance needed  

 
102. What are the lessons in terms of the assistance that a toolbox for sustainable use might 
provide? Table 2 lists the five main limiting factors, on an overall global scale, as perceived in the 
plant breeding capacity surveys, and some examples of toolbox elements that will help 
programmes overcome these constraints to success in sustainable use.  

 

Table 2. Factors perceived to be most limiting for success of plant breeding programmes and 
potential toolbox elements to remedy the limitations.a 

Limiting factor Rating Relevant toolbox elements 

Experimental field conditions 3.1 • Policy maker education for 

http://gipb.fao.org/Web-FAO-PBBC/
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infrastructure support for research 

Number of breeders for each crop 2.9 • Information on training opportunities 
• Access to donor funding 

Access to recent literature 2.5 • Comprehensive free-access web-
based knowledge resource centre for 
plant breeding 

Knowledge level of general plant breeding 
strategies 

2.2 • Information on training opportunities 
• Information on mentoring 

opportunities 
• Access to a web-based forum for 

consultation among plant breeders 

Access to international genetic resources 1.9 • Access to databases on crop genetic 
resources 

• Information on national quarantine 
regulations and procedures 

a Based on an overall rating of 0-5, where 0 indicates no importance, and 5 indicates very high 
importance. GIPB survey results (http://gipb.fao.org/Web-FAO-PBBC/) 

 
103. The stakeholders in a sustainable use strategy have a range of goals and interests which 
all need to come together in order for success. One of the major challenges is that sustainable use 
of PGRFA is necessarily a long-term venture, and this needs to be “sold” to stakeholders who 
often are looking for short-term results. Table 3 illustrates some of the major stakeholders in 
sustainable use and the interests they may typically represent. A toolbox must address the need for 
these diverse viewpoints and interests to come together in common strategies. 

 

Table 3. Examples of stakeholder interests in elements of sustainable use of PGRFA. 

Stakeholder group Examples of  specific interests 

Policy makers • Return on investment 
• Obligations to broad voter interests 
• Social obligations 
• Environmental sustainability 
• Keeping taxes low 
• Getting re-elected or re-appointed to office 

 

Donors • Compliance with institutional charter 
• Return on investment 
• Social returns 

 

Training institutions • Matching training capacity with demand for training 
• Return on investment 
• Meeting public goals for education 

 

Entrepreneurs • Providing high quality products with high market demand 
• Profitability for investors 
• Sustainability 

 

Plant breeders • Developing successful new varieties for farmers 
• Maintaining adequate funding for long-term goals 

 

http://gipb.fao.org/Web-FAO-PBBC/
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Genebank managers • Maintaining PGRFA in perpetuity 
• Relevant and comprehensive evaluation 
• Systems for access to information and germplasm by users 

 

Farmers • Variety compliance with needs for home use and the marketplace 
• Profitability 
• Contribution to lifestyle goals (e.g. labour-saving features) 
• Access to required inputs 

 

Consumers • Product cost 
• Product quality 
• Product accessibility 

 
VIII. COMPONENTS OF A TOOLBOX 

 
104. The toolbox will be very broad-based in order to serve a broad array of stakeholders 
within the definition of sustainable use of PGRFA. One of the most important elements of the 
toolbox will be an assessment tool that provides broad guidance in determining areas of strength 
and weakness in a program for crop genetic improvement, or sustainable use. As such it will serve 
as an overall guiding element for the toolbox. 
 
105. Using the survey information in a broader sense, to try to develop a comprehensive 
toolbox for sustainable use, Table 4 proposes a preliminary toolbox of currently existing tools, or 
those under development, as a starting point for application by those involved in sustainable use 
of PGRFA. This toolbox will need to continue to be developed and refined based on a defined 
strategy of interaction and input from stakeholders. 

 

Table 4. Examples of tools in a toolbox for sustainable use 

Area Goal Applicable tools and actions 

Policy  

 Policy makers are informed about the importance of 
agrobiodiversity and new crop varieties for 
sustainable development 

• Relevant, high-impact advocacy 
materials (brochures, posters) 

• Publications in policy journals 
• Press releases to the popular media 
• Inform policy advocacy groups (e.g. 

farmer organizations) 

 National strategies for conservation and sustainable 
use of PGRFA in place 

• Development and dissemination of 
models for national strategies 

• Project development involving 
FAO/GIPB and government entities 
to develop country-specific policies 
and plans 

 Effective variety protection and seed regulations 
developed 

• Through collaboration with FAO seed 
group, integrate strategies for variety 
protection and seed regulations into 
the broader PGRFA continuum 

 Safe and easy exchange of PGRFA among 
interested parties 

• Mechanisms for exchange defined 
under SMTA of the ITPGRFA 

• Procedures and mechanisms 
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publicized, and continuing 
refinement, for safe exchange of 
germplasm from a quarantine 
perspective  

 Adequate funding for PGRFA activities • FAO/GIPB develops donor-
awareness materials 

• FAO/GIPB works with national 
government bodies to promote 
understanding of the long-term 
importance of adequate funding 

 Policies optimize the complementary functions of 
public and private sector involvement in sustainable 
use of PGRFA 

• Case studies delineate national and 
regional experiences in public, 
private, and public-private 
partnerships for investing in 
sustainable use of PGRFA 

• Lessons learned are made broadly 
available for policy planning 

   

Information 

 Comprehensive databases on genebanks developed 
and accessible 

• FAO/GIPB monitors and provides 
input to the developments in 
germplasm information management 
systems of SINGER and GRIN-
GLOBAL 

• State of the World II 
• Global Plan of Action 
• National Information Sharing 

Mechanism database 
• Millennium Development Goals 

 Tools available for easy communication among 
practitioners in the area of sustainable use 

• Plant Breeding Newsletter – PBN-L 
(Cornell U./FAO) 

• Plant Breeding Forum – PBForum-L 
(FAO) 

 A one-stop center for access to comprehensive 
information about sustainable use of PGRFA 

• GIPB Knowledge Resource Center 
http://km.fao.org/gipb  

   

Germplasm  

 Comprehensive conservation of landrace varieties of 
all crops of importance to food security and human 
welfare 

• State of the World II report 
• Databases of the CG system of 

genebanks (Bioversity International) 
• Support from the Global Crop 

Diversity Trust 

 Policy mechanisms for effective movement of 
germplasm to the users 

• International Treaty 

 Infrastructure and expertise for effective germplasm 
management 

• Support from the Global Crop 
Diversity Trust; Bioversity 
International 

   

Technology  

http://km.fao.org/gipb
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 Technology available to conserve germplasm long 
term by the safest and most cost-effective means 

• Support from the Global Crop 
Diversity Trust 

• Support from national and regional 
genebanks 

 Tools available to comprehensively characterize and 
evaluate genebanks 

• Descriptor lists compiled by 
Bioversity International for 
characterization and evaluation 

 Molecular tools developed and available for 
appropriate use in integrated PGRFA management 

• Comprehensive set of tools available 
through the Integrated Breeding 
Platform (IBP) 
http://wiki.cimmyt.org/confluence/dis
play/MBP/Home (previously the 
Molecular Breeding Platform) 

 Classical plant breeding tools available for 
appropriate use in integrated PGRFA management 

• Access through education and 
information tools 

 Tools available for PGRFA approaches to 
development of diverse farming systems 

 

 Tools available to optimize user participation into 
technology development 

 

   

Education  

 Learning tools available in the area of sustainable 
use of PGRFA 

• E-learning course in pre-breeding 
(GIPB and Bioversity International) 

• Multiple web-learning tools, 
accessible through the KRC of GIPB 
and PBN-L 

 Learning tools available for comprehensive 
understanding and use of the provisions of Article 6 
of the ITPGRFA 

• E-learning course on of the ITPGRFA 

 
IX. USERS OF THE TOOLBOX 

 
a. Who are the practitioners of sustainable use? 

 
106. The users of the toolbox will include a large proportion of those involved in sustainable 
use of PGRFA, along with many involved in conservation. This includes farmers, policy-makers, 
research administrators, educators, conservation specialists, plant breeders, seed specialists and 
civil society organizations. 
 
107. Farmers are the foundation of sustainable use of PGRFA, and many of the elements (or 
tools) of the toolbox will need to be relevant to their needs and activities. However, changing 
times are impacting the ability of farmers to effectively select new varieties from within the 
genetic resources at their disposal. Historically, farmers could expect relative stability in their 
farming systems, and they could make progressive, small incremental changes in the varieties 
they selected. 

 
108. Agricultural systems are changing rapidly for a number of reasons. Human population 
increase puts pressure on fallow and rotational schemes and impacts the adaptation of varieties. 
Access to inputs creates demand for more responsive varieties. Diversifying markets create 

http://wiki.cimmyt.org/confluence/display/MBP/Home
http://wiki.cimmyt.org/confluence/display/MBP/Home
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demand for new traits. Finally, climate change creates new environmental stresses that require 
dramatic varietal response (e.g. drought stress or pest resistance).  

 
109. These rapid changes often mean that farmers are no longer able to adapt varieties with the 
limited genetic resources at their disposal, or with the traditional tools of selection of new types. 
In order to face these multiple challenges, farmers and breeders need to team up and combine 
expertise and resources. While farmers should be one of the targets of a sustainable use tool, they 
will increasingly need the additional resources and tools that modern science offers. 

 
110. Therefore the principal stakeholders who will utilize a toolbox for sustainable use are the 
practitioners of crop genetic improvement, including plant breeders, molecular biologists, and 
many other disciplines whose expertise is employed in evaluating and selecting new varieties. 
Genebank managers and seed specialists will be stakeholders, in their interface with farmers and 
with plant breeders. The toolbox will also contain elements that are specifically relevant to the 
work of educators, policy-makers, research administrators and donors. 

 
111. While the toolbox is designed primarily for technical personnel, its ultimate goal is often 
to reach farmers with new technology or new options for sustainable use of PGRFA. Farmers 
should participate in the development of the relevant tools that will be employed for developing 
technologies for their use. 

 
112. The level and effectiveness of sustainable use activities often hinges on policy and the 
resulting capacity of institutions and organizations. Hence, policy-makers should also be 
fundamental users of the toolbox.  
 

 
X. CASE STUDIES AND GAPS 

 
113. Our knowledge of the recent status of sustainable use has been informed by a series of 
case studies carried out by GIPB (Lynam 2010, and others by Bioversity International (Lewis-
Lettington and Mwanyiki (2006).  
 
114. The GIPB studies covered three countries in Africa (Ghana, Kenya and Malawi), two in 
Asia (Bangladesh and Thailand) and one in Latin America (Uruguay). The cases from Africa are 
highlighted here, as representing the challenges and gaps of sustainable use of PGRFA in some of 
the most vulnerable countries. 
 
115. The objective was to use the case study material as a basis for suggesting how 
governments and NARI’s might more productively invest in PB capacity.  It is probably safe to 
say that there are few, if any, budget lines in national budgets  dedicated to plant breeding.  Rather 
PB investments are embedded within an hierarchical budgetary allocation process that runs 
through allocation to agriculture, allocation to agricultural research and within that the allocation 
to commodities and agroecozones.  Because the case study material was designed around crops, 
the focus was on how crop programs think about allocating limited budgets to plant breeding. 

 
116. Because of the complexity of crop breeding in sub-Saharan Africa, the dependence on 
public sector institutions in producing improved varieties, the often-constrained capacity of public 
sector institutions and reliance on donor funding for operational capacity at national, sub-regional, 
and continental level, this report argues for better integration of breeding capacities within what 
might be termed a plant breeding and seed system for sub-Saharan Africa.  A plant breeding 
system conceived at a continental level both captures the scale economies inherent in plant 
breeding but also meets the requirements of local adaptation so critical in the low input farming 
systems. 
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117. To achieve this there will need to be changes in institutional arrangements at national, 
sub-regional and continental levels and greater coherence in donor funding of sustainable use of 
PGRFA on the continent.  To substantiate this argument the report reviews the history and current 
status of plant breeding and seed system development on the continent.  This is done by focusing 
on four crops, namely maize, rice, cassava, and beans.  The principal focus is on capacity at the 
national level, done through a review of capacity in Ghana, Kenya, and Malawi but sub-regional 
networks are also reviewed, as is the development of breeding programs of the CGIAR centers.  
All of these are primarily funded by international aid flows and funding priorities have shifted 
over time, with significant impacts on capacities at all three levels as well as their functional 
integration. 

 
118. Increases in agricultural productivity are essential in achieving agricultural growth and 
reduction in rural poverty in sub-Saharan Africa.  Improved crop varieties are one important 
component in achieving such increases in yields.  Nevertheless, sustainable use in sub-Saharan 
Africa presents a daunting challenge given the agroecological heterogeneity, the relatively low 
level of input use, underdeveloped input markets, the dependence on the public sector in 
producing and disseminating new crop varieties, and the crop diversity from plot to national level.   
Successful spill ins of improved varieties have been rare, primarily in horticultural crops where 
input use is high. 

 
119. The history of sustainable use in Africa in the post-independence period has demonstrated 
the critical importance of developing germplasm pools adapted to the broad array of yield 
constraints under African conditions as well as varieties locally adapted to farmer requirements.  
The evolution of capacity on the continent has been towards CGIAR centers developing pre-
breeding populations in target ecologies, relying on scale economies and drawing on traits from 
molecular breeding programs at headquarters and depending on developing finished varieties 
through decentralized crossing and testing programs in national programs.  However, functional 
integration at these three levels was rarely achieved due to shifting priorities in donor support to 
agriculture in general and plant breeding in particular. 

 
120. The Bioversity studies  (Lewis-Lettington and Mwanyiki  2006) supported development 
of a policy-making tool that helps policy makers understand the key decision points in access and 
benefit-sharing policy development, and that emphasizes linkages between policy objectives and 
implementation approaches, including sustainable use. 
 
121. The basic hypothesis underlying the decision-making methodology is that with good 
information and a framework for sound analysis, decision-makers will be able to develop access 
and benefit-sharing policies and regulatory frameworks in the light of national needs and 
international obligations with more certainty and less reliance on outside assistance than currently 
is the case.   
 
 

XI. CAPACITY FOR SUSTAINABLE USE AT THE NATIONAL AND 
INTERNATIONAL LEVEL 

 
122. Capacity for sustainable use of PGRFA, because of its long term nature, is particularly 
dependent on a sustained level of operational funds, especially when a crossing and selection 
program has been established.  The funding process in many national agricultural research 
institutes and systems is not conducive to consistent, sustainable support for breeding programs, 
given that allocation decisions are made at higher management levels and respond to a plethora of 
short term needs. 
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123. Functional plant breeding capacity, where it exists in many developing countries, has 
depended on recurring outside sources of funding, and there is nothing on the immediate horizon 
suggesting this will change.  In the late 1980’s and early 1990’s, national plant breeding capacity 
was in many respects at its strongest, due to donor programs supporting development of the 
overall agricultural research system.  This, in turn, provided a base for creation of the CGIAR 
center regional networks.  However, building capacity for sustainable use within the context of 
increased investment in national agricultural research institutes is possible only in a few countries, 
with Kenya and Ethiopia being current examples. 
124. If functional capacity is to be recognized as a critical component in increasing agricultural 
productivity, more direct means of funding working capital in the programmes is needed. 

 
125. Capacity for sustainable use of PGRFA will rely heavily on collaboration among 
countries as well, through networks and bilateral or multilateral agreements for complementary 
actions and policies that enhance regional efficiencies for crop improvement, taking advantage of 
strengths of individual countries to complement the weaknesses of others. 

 

  
XII. OUTPUTS AND OUTCOMES FROM SUSTAINABLE USE OF PGRFA 

a. Outputs 

 
126. The use of PGRFA aimed at improved livelihoods will generally be achieved through the 
benefits that accrue from new crop varieties adopted by farmers. This assumes then that the 
outputs of a sustainable use initiative will be improved varieties adopted by farmers. While there 
may be many intermediate outputs (e.g. pre-bred lines with genes incorporated from basic 
germplasm; techniques for more efficient selection; journal publications) the ultimate output will 
generally be new varieties.  

b. Outcomes 

 
127. The expected outcomes of sustainable use of PGRFA normally relate to capturing the 
benefits that new varieties can bring to farmers, and ultimately to the broader society. These 
outcomes can include higher income levels, lower cost of food for consumers, better nutrition for 
growers and or consumers, better use of resources (e.g. water, fertilizer, labor) through 
development of varieties having genetically controlled ability to make more efficient use of those 
resources, and better care of the environment through plant traits that mitigate against the use of 
environmentally risky products or practices, e.g. pesticides, 

c. Measuring impact 

 
128. Crop improvement scientists in the public sector often do not pay adequate attention to 
monitoring and documenting their success, and this can make it difficult to justify support for 
funding for new projects. While it is very easy to keep records on performance of genotypes 
selected in each stage of testing under the controlled experimental conditions, monitoring of 
performance after seed is in the hands of farmers can be very complicated, and a task for which 
scientists are often poorly funded or trained. This is an area where the inputs of economists and 
social scientists, working with the plant breeders, is essential. 
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d. Costs and benefits 

 
129. History provides ample evidence that investment in agricultural research in general, and 
specifically in the development of new crop varieties, usually brings a high payback.  However, 
the investment is long-term, so achieving payback may take several years – more than ten in many 
cases, before the benefits begin to outweigh the investment costs. It is the long-term nature of the 
investments that is frequently the constraint that institutions face. It is difficult to maintain a long-
term perspective in the face of so many urgent short term needs, for most developing countries. 
 
130. At the same time, donor organizations, which might be in a position to have a long term 
perspective, normally have a project funding cycle of 3-5 years. Crop genetic improvement is not 
an enterprise that can function under a stop and go operating system. There is a series of steps, 
which must be in place on a continuing basis, in order to feed the products of one step into the 
next. These steps basically correspond to the continuum from parental selection to crossing to 
progeny evaluation over many locations and years to multiplication to distribution to farmers. A 
break in any of these steps – as may occur with inconsistent funding – may easily result in loss of 
material and the need to start over if funding is renewed. 

 
131. The private sector has in general been more successful at appreciating the need for 
consistent long term investment, as compared to the public sector, which is more subject to 
political influence and changing priorities over time. 

 
132. It is a major challenge of research administrators to find the means to assure adequate 
long term support to crop improvement research. Countries and companies that have 
accomplished this support have demonstrated the high returns to society. 

e. Funding strategies 

 
133. The world has experienced nearly 30 years of declining public investment in agricultural 
research, including that related to the sustainable use of PGRFA. Only in the past few years has 
there been somewhat of a reversal – stimulated by shocks to the global food security situation, 
such as rapid rises in food prices in 2008, increasing evidence of broad effects of climate change 
on crop production, and the negative effects of declining capacity of many national research and 
development programmes on agricultural productivity. But the response is not nearly enough, and 
the risks to long term food security remain high, especially in Africa. 
 
134. Ultimately, support for agricultural development should be the responsibility of each 
individual country, through appropriate policies that provide the means and the resources over the 
long term to achieve sustainable results. But many countries also need intermediate, and 
sometimes long term, support to supplement their internal capacities. Whatever sources and 
strategies are defined, it is crucial to recognize the need for long-term support in the area of 
sustainable use of PGRFA if success is to be achieved. 

 

 
XIII. THE WAY FORWARD 

 
135. The purpose of aiming for the sustainable use of PGRFA is ultimately to improve the 
quality of life of farmers and consumers, while protecting the environment for the long term. The 
pathway leading to this outcome involves complex planning and significant investment, and the 
capacity for both of these is lacking in many countries. The first step for any country to start on 
the pathway to optimizing the benefits from PGRFA is to recognize this need for a long-term 
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commitment – in personnel development, in infrastructure and facilities, in genetic resources 
management, and in policy and legal planning. 
 
136. While there is no formula for success in carrying through on these commitments, there is 
a background of information and resources that inform the process for those countries or 
institutions that choose to embark on the pathway. This information and these resources are 
presented here in the form of a toolbox. 

 
137. The toolbox will necessarily involve the full range of individual and institutional partners 
and participants in the realm of sustainable use, including farmers, policy makers, educators, 
research administrators, scientists, the private sector, and civil society (e.g. NGOs and farmers’ 
associations).  

 
138. The toolbox for sustainable use of PGRFA, based on the principles and elements 
presented in this document, can be fully developed in the next few years through a consultative 
and participatory process among the stakeholders, including farmers, scientists (genebank 
managers, plant breeders, molecular biologists, seed specialists, donors and others), policy-
makers, and research managers. However, it must be understood that sustainable use of PGRFA is 
a very complex goal, and a toolbox is not a panacea toward reaching that goal. 

 
139. The toolbox will need to be adaptive and somewhat open-ended, such that innovations 
and improvements can quickly and effectively become part of it. The toolbox concept will need to 
be supported by a wide array of stakeholders, embraced by policy provisions for sustainable use 
of PGRFA, and funded at meaningful levels. The toolbox will not be a single, simple package, but 
rather will incorporate references to many different resources that can form part of effective 
sustainable use.  

 
140. This document proposes a series of steps that will solidify the concept of a toolbox, 
identify its elements through a participatory process, assemble these elements into a user-friendly 
web-based system that can be used by a wide range of stakeholders, and provide continuing 
support to these stakeholders in their activities aimed at sustainable use of PGRFA. The toolbox 
will include facilities for monitoring of its effectiveness and for updating its content. 
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