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Abstract

This paper represents an impact assessment of the global project “Strengthening the scientific basis of in situ conservation of agricultural biodiversity on-farm.” undertaken by IPGRI and national partners between 1995 and 2005. It summarizes the impacts of the projects in three impact domains: (i) the enhancement of national capacity and the forging of partnerships that positively support the maintenance of diversity on-farm; (ii) the provision of support for crop genetic diversity assessment and adaptive management in agro-ecosystems; and (iii) the up-scaling and mainstreaming of agricultural biodiversity into agricultural development. 

This impact evaluation aggregates findings from more than 120 project documents and reports prepared between 2000 and 2006. The desk review was supported by a visit to project partners and beneficiaries in Morocco in March 2006. The paper has eight chapters and is organized as follows: Chapter 1 covers the terms of reference and the methodology employed. Chapter 2 provides a brief overview of the project. In Chapter 3 the evaluation of the project design is presented.. Chapter 4 presents the evaluator’s construction of the project theory and projects impact pathways as distilled from the project documents. Chapter 5 summarizes the project’s impacts within the three impact domains. Chapter 6 presents The counterfactual is presented in Chapter 6. It takes the form of four hypothetical representations that answer the questions What would have likely happened: (i) in the absence of the project; (ii) in the absence of the component that built national frameworks and forged partnerships; (iii) in the absence of the assessment and adaptive management component; and (iv) in the absence of the global management strategies adopted to plan and manage the project. Chapter 7 summarizes the lessons learned during project implementation and the final chapter, Chapter 8 offers a summary global assessment of the project and its impacts. 
1. Terms of Reference and Methods adopted for the Impact Assessment

Terms of Reference provide the purpose for the impact assessment:

The terms of reference state the key purpose of this impact assessment as providing the Board of Trustees, IPGRI managers, partners and donors with robust information about the impacts of the in situ/on-farm Project and how these were achieved. The assessment was to be based on more than 120 internal program reviews, external evaluations and other documents generated by or for the project since 2000. In the sense that it aggregates the findings of a series of internal and external reviews and evaluations this impact assessment is a meta-evaluation. The document review was supported by a well-long visit to the project partners and beneficiaries in Morocco in March 2006. 
With the report from this impact assessment and other inputs, principal information users will be better able to make decisions about the future direction of the project and of the program “Diversity for Livelihoods” within which it is managed. IPGRI’s Board of Trustees, national partners and the donors who support IPGRI’s efforts in promoting in situ conservation on-farm are also potential users of this information. 

Objectives of the impact assessment:

The objectives are to determine the impacts of the in situ/on farm project in three impact domains:

1. The enhancement of national capacity and the forging of partnerships that positively support the maintenance of diversity on-farm.

2. The provision of support for crop genetic diversity assessment and adaptive management in agro-ecosystems
3. The up-scaling and mainstreaming of agricultural biodiversity into agricultural development
Key questions to guide the impact assessment 

The terms of reference included questions related to five key areas of importance to the success of the project: 

1. Project design (Was the original design – and subsequent modifications -- conducive to accomplishing the project goals?)

2. Activities engaged in by the project and the synergies between these (What were the major components of the project? What key categories of activities did the project employ in each of the components and how successful were they? How did activities interact and were synergies achieved that their effectiveness?)

3. Domains of impact of the project to date (What has been accomplished to date? Were the intended results achieved?)
4. Causal chains / impact pathways by means of which project has achieved its impacts. (Can the underlying chain of causes and effects be tracked in such a way as to provide a theory of how the project has brought about its results? Can these impact pathways provide a useful tool for understanding and predicting outcomes?)

5. Lessons learned (What lessons can be drawn from the implementation of the project that might serve to inform the design of future work in this area?)

Methodology used in the impact assessment 

The impact assessment was conducted primarily as a desk study meta-evaluation designed in consultation with the supervision and advisory team. However, a week-long field visit was made to Morocco (11-16 March). This involved direct interactions with key project partners and beneficiaries and site visits to farms and to two farming communities.
Once the evaluation design had been approved, the consultant read and analyzed project documents including reports to donors, country reports, previous evaluations and other documents, covering the period 2000-2005. Project documents prior to 2000 were included to provide historical background. The impact evaluation was based on this review and on the field visit to Morocco. 
Data analysis

The data extraction procedures used to extract and analyse information from the large body of reports included the following activities:

· A thorough reading of key project documents and published papers that provided an overview of agricultural biological diversity

· Key documents were printed out, read and key sections highlighted and annotated in terms of relevance to impact domains and key questions

· A thorough reading of progress and final reports to donors of each of the four project phases

· Focussed scanning of tables of contents and executive summaries of all remaining documents to obtain an understanding of the contents and to identify headings and topics of direct relevance to the objectives of the impact study and the questions driving it.

· Detailed and careful reading of the key sections identified in each of the reports

· Use of the “search” function using key words in all documents whether or not they had tables of contents and/or executive summaries

· Key information relevant to each of the key questions was extracted into grids 

· Grids were synthesised into responses to the questions driving the evaluation

· Approximately 20 days into the evaluation process the evaluator provided a first draft to the supervision and advisory team. The draft covered: project theory, the impacts of the project and the counterfactual. Based on feedback, the evaluator revised these sections and completed the draft of the remaining sections

The Counterfactual

The terms of reference required that the evaluation address and develop the issue of the counterfactual -- What would have happened if the project had not happened? The study did so by developing a project theory that identified and related major project components to key activities. Using the theory upon which the project was based, hypothetical counterfactuals were devised and the effect of the absence of one or other of the project components was determined in logical terms. 
Detailed work plan and timeline

The terms of reference required four documents submitted to the supervision and advisory team by the deadlines below: 

1. Evaluation design document by Dec 31, 05

2. First draft of technical report by January 31, 06

3. PowerPoint presentation and draft report by February 25, 06

4. Final technical report of the evaluation by March 31, 06

Steps 1, 2 and 3 were completed by the deadlines and approved by the supervision and advisory team. The deadline for this final technical report was re-negotiated as 17 April, 2006 and represents the final draft of the impact assessment of the in situ conservation on-farm project. 

Communications and process management

The consultant worked under the direction of the supervision and advisory team and communicated regularly and directly with all three members by email and telephone. The consultant ensured that there was a consensus and common understanding of all aspects of the evaluation task and obtained continuous feedback from the supervision and advisory team to ensure that the evaluation was kept on track and that original and re-negotiated deadlines were observed.

2. 
The In-Situ Conservation On-farm Project: An Overview

IPGRI initiated the global project “Strengthening the Scientific Basis of In Situ Conservation of Agricultural Biodiversity” in 1995. Working with national partners initially in nine countries, the goal of the project was to ensure the in situ conservation and utilisation of crop genetic diversity for sustainable agricultural development, food security and ecosystem health. The purpose was to strengthen the scientific basis, institutional linkages and policies that support the role of farmers in conservation and use of crop genetic diversity.

To accomplish this purpose, the project pursued four objectives:

· Institutional frameworks were to be created in all partner countries to build the capacities of farmers, indigenous and local communities and their organizations, research institutions, universities and other stakeholders to manage sustainable agricultural biodiversity so as to increase their benefits and promote awareness and responsible action.. 

· A comprehensive analysis of the status and trend of agricultural biodiversity and their causes in the nine partner countries was to be undertaken. This would include a focus on goods and services that agricultural biodiversity provides, as well as on local knowledge and its management.
· Management practices, technologies and policies that promote positive impacts of agriculture on biodiversity and enhance productivity and the capacity to sustain livelihoods would be studied.
· The information, practices and lessons emerging from the previous objectives would be used to support the development of national plans and strategies for the conservation and sustainable use of agricultural biodiversity and to promote the mainstreaming and integration in sectoral and cross-sectoral plans and programmes.
The project had both global and national dimensions. The global dimension, under the responsibility of the super-ordinate global coordinator, was managed by the Global Project Planning Group. The Project Orientation Committee was created as a subgroup of the Global Project Planning Group. Its purpose was to support global coordination by assessing comparative progress, providing orientation for strategic planning and linking global planning to national project components. 

The national projects were managed by national partners. Their activities and direction were determined in such a way as to take advantage of their strengths and the conservation characteristics and needs. The Project Orientation Committee ensured that national efforts were complimentary and that overlap served the need for complementarity and avoided duplication. 
The project was implemented in four phases. While each phase worked on all four objectives – national frameworks and partnerships, assessing biodiversity, documenting management practices, and promoting the up-scaling and mainstreaming of good practices into national conservation efforts, the emphasis in each phase varied. Early in the project the emphasis was on building the capacity of national partners so that the networks and partnerships necessary for the effective assessment and adaptive management work. As national capacity was enhanced and national partnerships become more agile at working with multiple stakeholders and in cross-disciplinary ways, the focus moved towards refining the assessment and adaptive management work and eventually into the up-scaling and mainstreaming of an in situ conservation on-farm orientation into national planning and project work. 
The project has captured and presented its results in a large number of important and influential publications and presentations. 
3. 
Evaluation of the Design of the In Situ Project

Project design

Project design includes the justification for the project and the formalization of how it is to be carried out. A project design answers four key questions:

· Where do we want to go?

· Where are we now?

· How do we get from there to here?

· When will we know when we get there?

Good planning and management practices should be reflected in the design documents. This chapter summarizes the design of the in situ conservation on-farm within these parameters. 

The background 

Since the early 1990s, the Convention on Biological Diversity and Agenda 21 have emphasized the regional and global importance of implementing in situ conservation of plant genetic resources in the interests of sustainable agricultural development. However, at that time, the science and practice of in situ conservation to implement the policy commitments was lacking. This provided the opportunity for IPGRI to propose a project to provide a global framework of scientific methods, tested conservation practices and tools, and a system for disseminating useful experiences and practices between countries and across agro-ecosystems. This project would strengthen the scientific basis of in situ conservation of agro-biodiversity.

The original design

Phase I (1995)

In 1995, the project “Strengthening the scientific basis of in situ conservation of agricultural biodiversity on-farm” was initiated by IPGRI together with national partners from nine countries: Burkina Faso, Ethiopia, Hungary, Mexico, Morocco, Nepal, Peru, Turkey, and Vietnam. The selection of the nine countries was strategic. All nine had national programmes organized to conserve crop genetic resources, including ex situ facilities. All expressed a strong interest in developing a national capacity to support in situ conservation. 

Phase 1 of the project was to last one year.  A consultant was hired for an exploratory study to provide informed guidance and direction to Phase 2, planned to last five years. The purpose was to strengthen the scientific basis of in situ conservation of agricultural biodiversity on-farm.

Given the unknowns associated with successful in situ conservation, it was acknowledged that the project design could not be predicted entirely in advance. It would have to evolve as new information emerged. This essentially “organic” approach the project design has been successfully carried forward into subsequent phases. It has lent the flexibility necessary to fine tune direction and provide optimal guidance on the strategies and actions most likely to achieve the project goal.

Agreement on which organizations, within partner countries, would become project partners and the specific roles to be undertaken by each was agreed in a rational manner. Partner organizations were selected on objective criteria that included:

· Areas of expertise needed for effective collaboration and substantive input into the project

· Preparedness of the institution to provide a formal letter of intent to collaborate 

· Willingness of institutional members to take on and execute a specific role and provide the professional inputs required to perform that role

· Readiness of the institution to enter into co-financing agreements and to perform an administrative role (in addition to the professional role) within their institution, country and/or region 

Global and national objectives were established, hypotheses formulated and preliminary activities decided upon. 

The project’s global objectives during phase 1 (start-up) were:

1. To enhance and support a framework of knowledge on-farmer decision-making processes that influence in situ conservation of agricultural biodiversity

2. To strengthen national institutions for the planning and implementation of conservation programmes for agricultural biodiversity

3. To broaden the use of agricultural biodiversity and the participation in its conservation by including farming communities and other groups 

Evidence of the robust nature of these global objectives is that they have endured throughout all four phases of the project. 

Phase I provided:

· An enhanced understanding of the need for and an appreciation of the growing capacity of partners to validate, measure and integrate information

· An evolving awareness of the critical relationship among stakeholder groups 

· A more subtle appreciation of the diverse but complementary themes into which the conservation of agricultural biodiversity could be grouped. 

Phase II (1996-1999)

Phase II of the project began in 1996.  A full time international staff member was hired to further develop project content with the national partners, create partnerships with formal and not formal institutes and organizations in the countries, bring in further scientific expertise where needed to enhance the implementation of the project, and seek donor funding to support the initiative.   
During the first year of Phase II, the emphasis of the project evolved from an original focus of examining how farmer decision making on choice of varieties could affect the structure of diversity on-farm variety, to include the idea that the structure of diversity could also be influenced by: (i) the way farmers select seeds or planting materials for the next generation – i.e. not simply choice of varieties, but selection within the varieties themselves which affects the evolution and adaptation of farmers’ crop populations; (ii) the biology (reproductive strategy, life history traits) of the crop and its the population structure (size, distance between populations) of the crop on-farmers fields; (iii) the agroecological system - climate, soil, moisture and how this system is managed; and (iv) the movement of material -- the seed system and pollen -- going in and out of the farmers systems.
On this basis, major data units and the methodologies for participatory and empirical data collection were agreed upon. This resulted in six thematic groups being formed to guide activities:

1. Social, economic and cultural factors

2. Farmer selection of agro-morphological characteristics

3. Crop population and breeding systems

4. Agro-ecosystem factors

5. Seed systems

6. Adding value to local crop resources

Changes were also stimulated by the SDC external review undertaken towards the end of Phase 2. In addition to recommending continued funding  for a further three-year phase, it also identified eight constraints and made recommendations as to how they might be overcome. The constraints referred to:

1. Inadequately broadly-based project governance

2. Unsustainable workload vested in global coordination

3. Over-complexity of the project

4. Insufficiency of knowledge products being developed for full range of stakeholders

5. Limited understanding of farmers need for benefits from in situ conservation 

6. Unsystematic use of south-south strengths

7. Insufficient attention to project documentation of processes and results

8. Insufficient attention to policy implications of in situ conservation

During project status review and planning meetings, IPGRI and its partners actively addressed the constraints and recommendations from the SDC external evaluation leading to a better understanding of how the four key components of the in situ project were interconnected and reinforced one another (Figure 1 below). 

This also led to the appreciation that:

· A strong management team for the global project was essential

· Up-scaling and mainstreaming is contingent upon prior work on assessment and adaptive management. In turn, the successful collection and validation of information to assess diversity and document adaptive management strategies is contingent upon strong national frameworks within participating countries.  

Hence, while it is possible to work on all components, to a greater or lesser extent, simultaneously, there is the need to build national frameworks initially so that the science and practice of diversity can be documented so that, in turn, robust suggestions for successful up-scaling and mainstreaming can be made. This appreciation led to a better understanding of how to prioritize activities in this and each of the subsequent phases. 

Figure 1

Interconnection and interdependencies of the four key project components

At the same time, the project progresses not in a linear fashion but as a spiral in which recycling, revisiting, and reinforcing of all project components plays a key role (Figure 2).

Figure 2

The organic spiral evolution of the in situ conservation on-farm project

[image: image1]
Phases I and II, therefore, tended to focus on (but not limit themselves to) creating national institutional frameworks in all partner countries to build the capacities of all participating stakeholders. It achieved this by providing tools and methods to build partnerships between farmers, agricultural researchers and conservation institutions to maintain and use crop genetic diversity. Substantial work was also initiated on diversity assessment and adding benefits to farmers’ households through the use of local crop diversity, accomplished by creating six thematic working groups that addressed:

1. Social, economic and cultural factors
2. Farmer selection of agromorphological characters
3. Crop populations and breeding systems
4. Agroecosystem factors
5. Seed systems

6. Adding value to local crop resources

Phase III (2000-2002) 

Phase III was planned during the global partner meeting using the goal-oriented project planning method ZOPP. The planning was conducted in a rational and disciplined manner using the following inputs:

· A review of the status of the project from inception in 1995 to Dec. 31, 2000 

· The SDC external evaluation of the global component

· Participatory analyses of the in situ project strengths and problems

· Participatory construction of an “objectives tree” by transforming problems into solutions capable of being implemented or initiated during Phase III

In Phase III with strong national partnerships in place, proportionally greater efforts could be put into adaptive management of diversity, enhancing benefits to farmers, and in mainstreaming results for agricultural development. 

Phase IV – Final Phase – (2003-2005)

Phase IV was able to give emphasis to the preparation and submission of publications in appropriate journals detailing the findings of the project. In addition, a set of key questions helped refine and focus efforts in assessment and adaptive management (Figure 3). 

Figure 3

How key questions relate to project objectives

	Key Question
	Objectives

	What is the amount and distribution of the genetic diversity maintained by farmers over space and over time?
	1. The assessment of agricultural biodiversity 
	3. Capacity building
	4. Mainstreaming

	What are the processes used to maintain the genetic diversity on-farm?

Who maintains genetic diversity within farming communities?

What factors (market, non-market, social, environmental) influence farmer decisions on maintaining traditional cultivars?
	2. Adaptive management
	
	


Was the original design conducive to accomplishing project goals?

The original design for a one year exploratory study provided clear answers to the key planning and design questions

· Where do we want to go?

· Where are we now?

It also gave sound initial guidance as to: 

· How do we get from here to there?

It established a firm foundation for the project including its global character and its philosophy of equitable stakeholder participation at all levels.

Why, when and how was the original design modified?

Stimuli for project design modifications have come from both internal and external sources including:

· External evaluations

· Internal reviews and analytical exercises

· Internal planning exercise

· Analyses of lessons learned
· An awareness of the synergies that could be generated among national partners

· An awareness of the synergies that could be developed between the global management and the national management levels of the project. 
Staged and timely adjustments to project procedures have been undertaken at opportune windows of opportunity e.g. as start-up was commencing after Phase 1, during the initial stages of Phase II (e.g. the formation of six thematic groups) and prior to Phase III beginning (e.g. the formulation and addition of new key cross-cutting questions and hypotheses addressing global issues by the creation of a global management team of 22 members)

These changes have been formulated and adopted as a result of the lessons learned from internal reflection and experience and reviews and from the results of an external evaluation. This suggests that the project is actively engaged in learning and change in the interests of making itself a stronger entity to accomplish the project purpose. 

Agreement to change has been arrived at in a participatory and innovative manner. The project participants are to be commended on the participatory analysis of the problems facing it using the problem tree methodology and arriving at courses of action to mitigate these. Equally commendable are their successful efforts to develop a project planning matrix for phase III using the ZOPP planning tool.  

What were the results of design modification?

The very process employed to modify the design of the global component has been beneficial to its results given that it was: 

· participatory (in that it included the full range of key stakeholders) 

· broad in scope (in that it reviewed all objectives from the previous phases)

· inclusive (in that it thoroughly revisited  the results of the external review)

· reflective (in that it adopted an analytical self-critical but constructive perspective and identified the core problems that were preventing optimal project performance)

The use of the “objective tree” technique successfully resulted in the transformation of mutually identified problems into “idealised” solutions capable of being turned into functioning activities whose positive contributions can be monitored and assessed for effectiveness. The use of ZOPP to plan phase III has resulted in a more robust, practicable and more theoretically sound planning matrix. 

Strengths of the project design:

The strengths of the project design can be summarised as follows:

· The project design was initially well thought out at the levels of goal, purpose and high level outputs permitting managers and participants to focus on specific outputs and the most efficient and effective activities to achieve them. 
· The active participation of all stakeholders has been encouraged and opportunities provided continuously 
· The vision behind the project has been clear and constant.

· The leadership has been strong –a competent and firm hand on the tiller. 

· Participants have sought constantly to identify information and research gaps in the project and to take steps to address them

· The vision and goals and objectives have been maintained.

· Systematic exercises have been undertaken to analyse the lessons learned in each project phase and within each of the themes investigated by partner countries 

· Opportunities have consistently been made to build on lessons learned from the diverse range of current and recent agrobiodiversity programmes

· Lessons learned from one phase have been used systematically to plan and inform subsequent phases
· Comparisons between conservation practices and procedures have been made throughout the project

· Project management has been constantly open to learning to improve the project from both internal and external sources 

· Lessons learned have been shared across countries thus amplifying project effectiveness.

· The adoption of an impact orientation by the project. 

· Communication has been managed well
· Appropriate division of labour among national partners within national activities
· Appropriate division of labour between global management team and national partners

· Communities have been purposefully empowered through the CBM approach

· The project has brought together the lessons learned from country participants as well as other country projects that have supported the management of crop diversity in agroecosystems

· The project management has sought to create opportunities for the partners from different regions of the world to exchange knowledge and experience while implementing the different but complementary components of the project.

· Project management have not shied away from identifying project weaknesses and addressing these when found.

Conclusion
The sound initiation of this project and the informed evolution of its design have been instrumental in bringing about its impacts (discussed in Chapter 5). From starting out as a relatively modest project intended to bridge the divide between the relatively advanced political will to conserve and the relatively weak base in science and practice to do so, this project has built in situ conservation on-farm into an internationally respected and sough-after institution. Considerable strength comes from the mutually reinforcing relationships between the global management dimension of the project and the national level activities as well as among national partners. Evidence of the strength and respect that the project results have engendered include the observations that: (i) the UNDP/GEF Work Programme on Agricultural Biodiversity invited IPGRI to serve as “mentor” for their international projects in agricultural biodiversity management and (ii) UNESCO’s Man and the Biosphere Programme has identified IPGRI as the most suitable partner to assist in the accomplishment of its tasks of agrobiodiversity and in situ conservation of plant genetic resources. 
4. 
Project Theory, Impact Pathways and Synergies between Components
The policy space of this project

Projects exist within a policy context. The policy space of this project is (i) the intentions of the Convention on Biological Diversity (1992) to pursue sustainable agriculture and rural development and (ii) FAO’s Global Plan of Action for the Conservation and Sustainable Use of Plant Genetic Resources for Food and Agriculture (1996). 

Project theory and project design

The project theory as expressed in this chapter is integral to the design of the project discussed in Chapter 3. In that chapter the author noted that the project conceptualization and design to respond to the goal was strong from the outset. The vision, the overall goal of the project and its purpose remained constant. The project activities evolved in an organic way to include activities, themes and focuses expressly thought out to assist project participants to achieve goal and purpose. There is evidence of a firm and constant hand on the tiller assisted by the global management structure that has evolved since 2000. 

Understanding project theory

Project theory in essence is a specification of what must be done to achieve the desired goals – that is the actions that must be taken -- i.e. the selection of project components and engagement in activities based on a clear vision of what needs to be changed in order to generate desired outputs, results and impacts. It makes use of existing research to describe potential outcomes of the project based on characteristics of project stakeholders and the activities planned for the project. 

The three steps to developing project theory involve a causal hypothesis, an intervention hypothesis and an action hypothesis. These kinds of hypotheses and their relationships are illustrated in the five elements that appear to under-gird this project.

First, the super-ordinate or “over-arching” hypothesis addresses the international policy context: 

	Causal hypothesis: links the problem to be solved by the project to a purported cause
	Agricultural biodiversity (AB) is eroding because of inadequate support for conservation efforts

	Intervention hypothesis: links project actions to the purported cause 
	The practice of in situ conservation on-farm will enhance AB conservation efforts

	Action hypothesis: links project activities with the solution or reduction of the original problem
	The adoption of in situ conservation on-farm will decelerate/reduce AB erosion


Second, the “science-based” hypothesis. This is fundamental to this project as it addresses that is seen as the major obstacle to the effective use of biodiversity to improve rural livelihoods and sustain agriculture over the long term:

	Causal hypothesis: links the problem to be solved by the project to a purported cause
	In situ conservation on-farm is little employed because its scientific basis is not well established

	Intervention hypothesis: links project actions to the purported cause 
	The development and use of assessment frameworks (comprehensive analysis of the status and trends in global agricultural diversity) that answer the question 

What is the amount and distribution of the genetic diversity maintained by farmers over space and time?
will help to provide the necessary scientific basis 

	Action hypothesis: links project activities with the solution or reduction of the original problem
	Developing frameworks (to answer this question) will serve to increase the practice of in situ conservation on-farm


Third, the Management/institutional-based hypothesis: 

	Causal hypothesis: links the problem to be solved by the project to a purported cause
	In situ conservation on-farm is not more widely employed because the necessary adaptive management principles and practices 
are lacking / unknown / undocumented 

	Intervention hypothesis: links project actions to the purported cause 
	The identification and documentation of technologies and policies that answering the questions --

(i) What are the processes used to maintain genetic diversity on-farm? 

(ii) Who maintains genetic diversity within farming communities? 

(iii) What factors (market, social, environmental) influence farmer decisions on maintaining traditional cultivars? 
will provide the adaptive management foundation currently lacking. 

	Action hypothesis: links project activities with the solution or reduction of the original problem
	Documenting and developing management approaches will serve to increase the practice of in situ conservation on-farm


Together, hypotheses two and three require that the project impact on the science and management domain: 

· “Support for crop genetic diversity assessment and adaptive management in agro-ecosystems”

These science and management-based hypotheses represent the normative theory of the project – the project as it should ideally be if scientific and management knowledge together were sufficient to resolve the AB challenge. However, research tells us that knowledge and information alone are insufficient to change the practices of stakeholders – in this case the stakeholders whose actions are critical for conservation – farmers, extension workers, biological and social scientists, the general public, policy makers, etc.  Hence the project, taking this acknowledged constraint into consideration, has broadened its areas of intervention in order to achieve the desired goal. The broadened focus includes those elements that will create the necessary and sufficient conditions to allow scientific information to be gathered and used to maintain species populations and exploit them in ecologically, socially, and economically beneficial ways. This broadening is represented by adding to the project theory, two further hypotheses:

· A capacity and partnership-based hypothesis

· An up-scaling and mainstreaming-based hypothesis

So, fourth, a capacity and partnership-based hypothesis: 

	Causal hypothesis: links the problem to be solved by the project to a purported cause
	In situ conservation on-farm is not more widely employed because national institutions and stakeholders lack the necessary capacity and partnerships to engage in it
	

	Intervention hypothesis: links project actions to the purported cause 
	Training (all types) and partnership building for the entire range of key stakeholders etc. will enhance national and stakeholder capacity
	

	Action hypothesis: links project activities with the solution or reduction of the original problem
	Training (all types) will encourage and institutionalize in situ conservation on-farm
	


This means that the project must impact on the capacity and partnership domain: 

· “Enhanced national capacity and partnerships to support the maintenance of diversity on-farm.”

Fifth the up-scaling and mainstreaming-based hypothesis: 

	Causal hypothesis: links the problem to be solved by the project to a purported cause
	AB as a mainstream effort in development projects is threatened because national plans, policies and strategies to promote and institutionalize in situ conservation on-farm are non-existent or weak 

	Intervention hypothesis: links project actions to the purported cause 
	Awareness-building, extension-reinforcement and farmer-inclusion will strengthen national plans and strategies

	Action hypothesis: links project activities with the solution or reduction of the original problem
	Awareness-building, extension-reinforcement and farmer-inclusion will promote the mainstreaming of AB within agricultural development projects


The implication of this hypothesis is that the project must impact on the up-scaling and mainstreaming domain (including new and continuing projects built on or enhanced by the results of the in situ project): 

· “Up-scaling and mainstreaming agricultural biodiversity into agricultural development”

Project theory and project impact pathways of the in situ project

Identification of the impact pathways of the in situ project initially require that the project outputs be identified in terms of the relations that hold between them. Figure 4 is not intended to suggest that there is a strictly sequential relationship between project components. It does suggest, however, that it would be logical to begin to construct national networks, build the capacity of stakeholders and strengthen national scientific infrastructure prior to or at the same time as undertaking the descriptive scientific work to assess the range and distribution of crop diversity in partner countries. It suggests that before suggesting ways of up-scaling or mainstreaming, it would make sense to document adaptive management practices using a sound scientific framework. Hence the dual arrows between project components but the general tendency of the impact pathways to be from building strong national frameworks, partnerships and infrastructure to developing a science-based framework of knowledge about agrobiodiversity in partner countries to prompting countries to up-scale and mainstream agrobiodiversity into their development agendas.  
Synergies between project components

The four major project components are mutually reinforcing in the sense that they are interdependent and work together to produce their results. None of the components on their own would produce the intensity of impact that is gained when they work together. This is also true of the synergies of more subtle and more “micro” project activities. 
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5. 
Impacts of the In Situ Conservation On-farm Project

Three Principal Domains of Impact

The project was conceptualized with the goal of ensuring the in situ conservation and utilization of crop genetic diversity for sustainable agricultural development, food security and ecosystem health. It was foreseen that, for the goal to be accomplished, the project would have to:

i. Strengthen the capacity of national partners to work equitably, in multi-disciplinary teams and in ways sanctioned by science. Their members would include the full range of stakeholders -- men and women, different ethnicities, and those from both the formal and informal sectors including farmers, government organizations, NGOs, extension workers, research scientists, sociologists, and others.

ii. Provide support for the study of genetic diversity in the form of research processes, protocols and data management procedures.
iii. Offer to stakeholders a range of well-founded principles, approaches and options which would encourage and allow them to integrate agrobiodiversity into agricultural development

These three areas in which the project has to produce results are the three principal domains within which the project is responsible for producing impacts. These have been identified throughout the project as:

i. Enhancement of national capacity and the forging of partnerships

ii. Provision of support for genetic diversity

iii. Up-scaling and mainstreaming of agricultural biodiversity into agricultural development
The evidence from the project reports overwhelmingly supports the assertion that the project has achieved impacts in all three of these domains. The results the project has achieved in each of these three domains are treated separately below and in terms of: (i) what the project has accomplished to date; (ii) whether the intended results have been achieved; and (iii) what the impacts of these have been. 
Impact Domain #1 Enhancement of National Capacity and the forging of Partnerships

The overriding importance of building capacity and forging partnerships
Capacity building and the forging of national partnerships is of paramount importance in this project. The reason is simple, but of the utmost importance. Agricultural in situ conservation is about maintaining crop populations in farmers’ fields to preserve genetic diversity by allowing the processes of evolution and adaptation to continue in crop plants so that new genetic material is generated over time. The potential advantages of the resources made available by in situ conservation include being able to draw on that material to: (i) maintain ecosystem health, (ii) improve poor farmers’ livelihoods, and (iii) increase farmer control over and access to local crop resources. 
In situ conservation on-farm, if being practised at all, is being undertaken by farmers and therefore farmers constitute the key partners. However, because the selection and maintenance of local cultivars by farmers are subject to a range of selection of environmental, social and economic pressures, additional actors and stakeholders from both formal and informal sectors must be included if the overall picture is to be adequately documented and understood. These “co-stakeholders” with the farmer include government organizations, NGOs, ecologists, geneticists and rural development agencies. 
In many countries, including those with valuable genetic pools, the potential value of in situ conservation and the conditions under which it can be successful are not well understood by the different actors. Moreover, this array of actors has little or no experience of working in participative ways (e.g. researchers with farmers) or in multi-disciplinary groups (e.g. geneticists with ecologists). Hence building a sound knowledge base, changing attitudes and developing, for both individuals and cross-disciplinary groups, new ways of working is essential if the scientific basis of in situ conservation of agricultural biodiversity is to be strengthened so that the full potential of that diversity to improve livelihoods can be realized -- hence the overriding importance of strengthened capacity and relationships. 
Capacity building and the forging of partnerships has demanded that the in situ project work with the full range of stakeholders, individually as well as in teams, to strengthen their awareness of the importance of diversity conservation and to adequately frame and capture their technical knowledge so that singly and together they are more capable of working to manage agricultural biodiversity in sustainable ways that increase benefits in responsible ways. The project has complied with this demand in full. 
What has been accomplished to date for impact domain #1?

The capacities of the full range of key stakeholders have been developed through achieving results in a range of areas directly related to the goal of strengthening the scientific basis of and promoting the practical conservation of agrobiodiversity, throughout the decade of project activity (Figure 5). 
Figure 5

Summary of achievements in capacity development

Strong linkages have been forged between:

· biological and social science programmes in institutes and universities

· the formal and informal institutions and farmers

Capacity has been built through formal and informal training that has strengthened:

· community institutions to provide biodiversity management training

· male and female personnel knowledge about plant population biology, ecology, biogeography, conservation biology, economics, sociology and anthropology

· male and female farmers and project personnel in decentralized breeding

Greater equity (gender and minority) in participation and decision-making has been secured in:
· national in-situ conservation programmes

· all project-related activities

The selection and strengthening of partners, and the expansion of their numbers, has been accomplished in pragmatic, incremental stages as project activities and progress have revealed the full range of needs for capacity requirements in the partners.  
The selection of the initial national partners 
The original nine country partners were selected on the basis of having national programmes organized to conserve crop genetic resources, including ex situ facilities and an expressed interest in developing a national capacity to support in situ conservation. 

Agreement on which organizations within the original nine participating countries would become project partners and the specific roles to be undertaken by each was reached early on in the project. Partners were selected on objective criteria including:

· Areas of expertise needed for effective collaboration and substantive input into the project

· Provision of a formal letter of intent for collaboration from the institution 

· Willingness to take on a specific role and provide the professional inputs required to perform that role

· Readiness to enter into co-financing agreements and to perform an administrative role (in addition to the professional role) within their institution, country and/or region 

In all, some 11 countries have been directly involved in in situ conservation work as full partners of this project. Eight of these: Burkina Faso, Ethiopia, Mexico Peru, Vietnam, Nepal, Morocco and Hungary were involved since the beginning of the project.  Cuba later joined the initiative through seed system work in the Americas; and China and Ecuador became involved during Phase IV of the project with the development of a large component on using crop genetic diversity to minimize best and disease pressures on-farm.  All countries have been involved through their formal national programmes linked with informal sectors in their countries.. In most cases, within each country, multiple institutional partners have participated. Partners include individuals and institutions from both the formal and the informal sectors. The complete list of partner countries and national partners within each country can be consulted in Figure 6. 
Figure 6

List of participating national partners in Final Phase

	Burkina Faso

· Federation de Unions des Groupements Naam  (FUGN)

· University of Ouagadougou

· Centre National de la Recherche Scientifique et Technologique (CNRST)

· Institut de l’Environnement et de Recherches Agricoles (INERA)

	Ethiopia

· Addis Ababa University

· Institute of Biodiversity Conservation and Research

· Mekelle University

	China

· Chinese National Academy of Sciences, Yunnan

· Yunnan Agricultural University

	Nepal

· Nepal Agricultural Research Council (NARC)

· Local Initiatives for Biodiversity, Research and Development LI-BIRD (NGO)

· Department of Agriculture

· Ministry of Agriculture

· National State Planning Commission

	Vietnam

· Vietnam Agricultural Science Institute (VASI)

· Hue University of Agriculture and Forestry

· Tay Nguyen University

· Hanoi Agricultural University

	Cuba

· Instituto de Investigaciones Fundamentales en Agricultura Tropical “Alejandro de Humboldt” (INIFAT)

	Ecuador

· Instituto Nacional Autoَnomo de Investigaciones Agropecuarias (INIAP)

	Mexico

· CINVESTAV-IPN, Unidad Merida

· Instituto Tecnológico Agropecuario (ITA) No. 2 of Conkal, Yucatan

· Ejido de Yaxcabá - Farmers' Union of Yaxcabá (NGO)

· Instituto Tecnológico de Mérida

· Instituto Nacional de Antropología e Historia (INAH)

· Universidad Autónoma Chapingo (UACh)

· Colegio Postgraduados

	Peru

· Instituto Nacional de Investigaciones Agrarias INIA

· Consorcio para el Desarrollo Sostenible de Ucayali  CODESU

	Morocco

· Hassan II Institute of Agronomy and Veterinary Medicine (IAV)

· Ecole Nationale d’Agriculture (ENA)

· Institut National de la Recherche Agronomique (INRA)

· DPA: Direction Provinciale de l’Agriculture

· ORMVA: Regional Office of the Agriculture Section (for desert valley)

· ADRAR: Association of Local Development at Rich site. (NGO)

· ADL: Association of Local Development  (NGO)

	Hungary

· Institute of Agrobotany

· Szent István Egyetem, Környezetgazdálkodási Intézet, Hungary


In addition to national participating partners, IPGRI has engaged the active collaboration of additional institutions (Figure 7). These serve to link IPGRI and its national partners with specific expertise in universities and research institutes: 

· Australia

· Germany (University of Kassel)

· United States of America, through Pest and Disease work (Washington State University, Pullman, USA; Oregon State University, Corvallis, USA; Cornell University, New York, USA)

· Commonwealth Scientific and Industrial Research Organization, Rome, Italy

Figure 7

Institutions collaborating with the in situ conservation on-farm project
	IPGRI links to other Organizations, Institutions and Initiatives 
	Countries where links, expertise, lessons learned and information sharing are on-going with IPGRI projects supporting the management of crop diversity on-farm 

	CBDC
	Burkina Faso, Kenya, Zimbabwe, Ethiopia, Brazil, Colombia, Peru, Philippines

	IRD/CIRAD
	Benin, Ecuador, Vietnam

	AVDRC
	Cameroon, Senegal

	UNU/PLEC
	Ghana, Tanzania, Brazil, Mexico, Peru, Thailand

	ITDG
	Zimbabwe

	IDRC
	Bangladesh

	NORAG
	Nepal, Vietnam

	McKnight
	Mexico

	BUCAP
	Vietnam, Nepal

	SEARICE
	Lao PDR, Philippines, Vietnam

	CIAT
	Colombia, Nepal

	CIMMYT
	Mexico

	CIP
	Bolivia, Peru, Ecuador, Philippines, Indonesia

	CIP-UPWARD
	

	ICARDA
	Jordan, Lebanon, Morocco, Syria

	ICRISAT
	Mali, India

	IFPRI
	Ethiopia

	IRRI
	India, Vietnam, Philippines, China

	FAO
	Mali

	UNDP Agrobiodiversity Programme
	Peru, Vietnam, China

	UNESCO 
	MAB sites worldwide

Man and the Biosphere Programme


As the project has progressed through its four phases, a full range of groups and teams have been formed to effectively undertake the entire range of project tasks including site management; data management; data collection; analysis; tool and protocol development; the writing and editing of scientific papers and presentations; the organization of local events such as diversity fairs and presentations to schools; and the national and global coordination of the project and the thrusts that these pursue. 

Training: (i) Levels, numbers and types of training 

In all partner countries individuals and groups have been trained at a range of different levels (Fig. 8). 
Figure 8Training accomplished

· PhD, MSc, BA training supported by the project

· Short course for extension workers and NGOS

· Farmer workshops

· Training in diversity analysis, economic analysis, database management, agroecology, sociology, and policy

· Training in in situ conservation

The content and type of training has been designed to suit the particular needs and existing levels of expertise of the participants so that they can play their key roles in the project to ever greater effect. 
The levels of project participant trained and the topics addressed include: 
· Agricultural employees (male and female) have been trained in gender and equity, in situ conservation
· Agronomists and agricultural engineers (male and female) have been trained in gender and equity, in situ conservation

· Extension workers (male and female) have been trained in participatory approaches 
· Farmers (male and female) have been trained in participatory plant breeding; participatory variety selection
· Farmer experts (male and female) have been trained in 

· Gender experts (male and female) have been trained in participatory approaches

· National Technical Committee (male and female) Orientation to ZOPP approach to project planning, Defining and resolving problems

· NGO members (male and female) have been trained in participatory methods

· Researchers and research scientists (male and female) have been given a wide range of specialized training in techniques of immediate application to in situ diversity conservation 

· Site leaders and committees (male and female) have been trained 
· Students (male and female) have been trained at undergraduate, MSC and PhD levels

This summary list adequately demonstrates that the training has been designed with the express intention of the tailored strengthening of categories of partners so that individually and together they are more able to engage in project activities and accomplish the outcomes sought by the project. 
Training: (ii) Range of types of training (participatory approaches, laboratory analysis, decision making

Training and capacity building have been delivered through a wide range of different approaches and methods including:
· Field training 

· Field visits 

· Farmer Field Schools

· Formal university training 

· Laboratory training 

· Practical demonstrations 

· Research 

· Workshops 

Public awareness, as part of building a broad public base of support has been achieves through:
· Personal contacts

· Group exchanges

· Demonstrations

· Diversity fairs

· Poetry and drama events

· Folk song competitions

· Distribution of printed material

Infrastructure establishment and enhancement 
In addition to building partnerships and training, the project has enhanced the physical infrastructure in Burkina Faso, Nepal, Vietnam, Mexico, Peru, Morocco, and Hungary  in different ways (Figure 9): 
Figure 9

National Facilities
· Laboratories equipped to analyse agromorphological, biochemical and molecular diversity

·   Equipment for information management, computers, email, Internet at national and local levels

·   Facilities for back-up cold storage of working genetic diversity collections

·   Transportation for site visits

·   Local offices on site

First Micro-satellite lab in Nepal

In Nepal, the project has established the first and micro-satellite laboratory in the country in Kathmandu. This facility is used to detect genetic variation among differently named landraces of rice from different agro-ecological zones. Partners there can now conduct isozyme analysis of barley and taro diversity and micro-satellite analysis of rice – techniques which serve to measure the amount and distribution of crop genetic diversity on-farm. 
Improved gene bank storage of on-farm collection in Burkina Faso

The in situ project has provided low temperature storage equipment for the conservation unit of CRREA at Farako-Ba; and provided equipment for isozyme analysis of project target crops.
Molecular capacity enhanced in Morocco

The molecular analysis work was introduced to fine tune local genetic diversity (intra specific) of the target crop in the target areas based on agromorphological analysis conducted on-station and on-farm. 
At IAV Hassan II, under the in situ project, 2 laboratory units have developed infrastructure to conduct analysis of diversity based on molecular markers. Before the start of the project these units were equipped only for isoenzyme analysis.

These two units are now used to address other questions and to develop other markers such as microsatellites. 

INRA was in the process of developing a molecular genetics laboratory when the project started. The project contributed to this effort by supporting additional equipment and chemicals to conduct analysis of diversity among and within landraces of barley and durum wheat using AFLP technique. Now the laboratory work has been extended to other crops such as sugar beet and forages.
Biochemical, Molecular and Nutritional analysis equipment in Mexico

Biochemical analysis equipment in Vietnam

Communications improved in all countries

In all countries internet facilities were set up of enhanced.  Computers were made available at national and site levels, generators bought to ensure continuous electricity.

Establishment of teams: global; national; regional; on-site 
Teams to manage, plan, execute and monitor the work of the project have been formed and built at all levels and include site-specific teams, regional and national teams and international teams (Fig. 10). 
Figure 10

Representative partnerships

· GO & NGO work as teams

· Working relationships between farmers, organisations, institutes

· Multi-disciplinary teams

· Farmers involved in decision making

· Community based organizations strengthened

· In situ project linked to other national conservation and development projects

· In situ conservation integrated into national plans

· Increased participation of women from on-farm management to decision-making and training positions

· Linkages with CGIAR Centres

· Linkages with other centres and projects outside the CGIAR system

A global team assures the global coordination of the intricate project architecture by assessing comparative progress, providing orientation for strategic planning, and linking global planning to national project components. 
At the national level, the on-farm conservation activities of this project require partnerships among many individuals and institutions in both the formal and informal sectors. Hence operational teams made up of a range of partners have been established in each of the project countries. These teams represent different players at the national, research, local and community levels. Mechanisms have been created to link these levels so that their efforts can be integrated and complemented, a necessary condition for the success of AD conservation. Management teams coordinate national efforts. Multidisciplinary research teams involve agronomists, biologists, anthropologists, ethno-botanists, breeders, geneticists, biochemists, and linguists. Local operational teams include farmer leaders, members of local farmer organization and members of farm communities. Teams are “linked-up” so that communications and influence permeate from policy to grassroots and to every level in between -- and vice versa. 
Project success has been achieved through creating and strengthening of global and national partnerships and through representative partnerships at the local and community levels.

Equity enhancement
To ensure that all stakeholders benefit from local crop diversity, this project has worked effectively to increase access and participation of different gender, age and cultural groups and to increase the number of women participating in decision making, training and data collection. In partner countries, national and local project teams have increased the number of women in their teams and there is increased ethnic and gender awareness within project implementation. In some cases, activities (e.g. cross-site visits, training, and demonstrations) have targeted women and farmers’ daughters and have served to facilitate the access of women into the activities of conservation of crop diversity in circumstances that otherwise might have excluded them. 
The project has ensured that farmers have been increasingly participated in local and national fora and there is a broader gender, ethnic and socio-economic representation on work groups and teams at field and management levels.
The intrinsically participatory nature of the project philosophy and approach, in which the contributions of participants from different levels and backgrounds are not only valued but are seen to be used to add value to the research, have contributed to equity enhancement. 

Community Empowerment 

A community biodiversity management approach has been developed by the project. This approach aims to empower local communities to make their own decisions on the conservation and utilization of biodiversity. It does this facilitating community access to knowledge, information and education, to genetic materials, good farming practices, the identification of niche markets, and to other elements necessary for sound decision-making at the community level. 

Tools to promote the success of community biodiversity management have been developed including simple tools for annual planning; planning operations; role sharing; generating, saving and managing funds; obtaining credits; and intra-group communication. 
Increased awareness and communication

As a result of project activities, different sectors of the public have been made aware of the nature and value of in situ conservation on-farm (Figure 11). For example farmers have become more committed as they have seen the benefits of local crop diversity; key decision-makers at different levels have become more open to the adoption of in situ conservation approaches for agricultural development as a result of increasing public awareness. 

Figure 11

Information management

· Protocols for in situ database management developed

· Community Biodiversity Registries

· The role of literacy and better farmer management of diversity

· Project Web sites produced in Nepal, Mexico and Morocco
· Global project web site is maintained up to date 
· Over 130 publications and papers written and presented 
The project has made available as international goods, valuable information that was previously unavailable. Access to information and the ability to manage information are factors that promote farmers’ use of agro-biological diversity. At the farmer level, Community based Organizations have been trained to keep Community Biodiversity Registers to record and monitor local crop diversity thereby increasing the information available to farmers and giving access to planting material. 
The project global website:

http://www.ipgri.cgiar.org/agrobiodiversity/default.asp
and the three country websites (Mexico, Morocco and Nepal) provide broad access to information of direct value to a wide range of stakeholders. 

Were the intended results achieved? – i.e. was there impact in this domain?

Capacity and Partnerships

The project seeks to strengthen the capacity of stakeholders to a clearly focused end (Figure 12) and that end has been achieved. The result is that, (i) individually and together as functioning teams, the full range of stakeholders grow into partners incrementally more able to (ii) undertake the research necessary to document and understand the complexities of in situ diversity and its management, (iii) meet the demands of initiating, establishing and maintaining successful programmes of national in situ conservation and the potential that these afford to the nation, to the region, and to the broader international community. 
Figure 12

The “cascading” strengthening of the project by building capacity and forging institutional partnerships
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Evidence that this end been achieved come from multiple sources:

i. The evaluation results of capacity building workshops and other activities indicate that participants themselves report that they have acquired the intended knowledge, attitudes and skills. 

ii. The country reports provide evidence that:

a. In situ conservation actions have been integrated into the nine original partners’ national development plans

b. enhanced ownership of national programmes is being demonstrated at all levels

c. national in situ projects have strong links to complementary national conservation and development projects

d. multidisciplinary teams are in place and operational

e. government organizations and NGOs are working together

f. decentralized management is working effectively

g. there is effective participation of all stakeholders in decision-making concerning project activities from planning to executing and monitoring

h. key expertise has been developed and is in place at all levels including the research level through MSc and PhD work in genetic analysis, sociology, economics, crop biology, agroecology, and policy
i. in situ conservation is being integrated into national plans

j. farmers are involved in decision making and now have increasing control over and access to local crop resources and that this is improving there livelihoods

k. women enjoy increased participation in a wide range of areas from on-farm management to planning and training

l. community based organizations are increasingly effective

iii. Evidence of impact on scientific capacity comes also from the participation of national partners in symposia and congresses where their research has been presented and subsequently published. 
iv. Further evidence of impact on scientific capacity is the level at which project partners are contributing and the kind of international symposia they are able to command. By virtue of the scope theoretical frameworks that they are developing and validating, IPGRI and partners have taken their work into a dimension where it is making a significant contribution to the broader fields of ecosystem services and biodiversity management in agricultural ecosystems. 
v. The forging of additional international partnerships

vi. Convincing evidence comes from the evolution of the project itself. There has been consistency among the partners and the participants in the project since its inception. Phases I and II of the project focused predominantly on creating the human infrastructure upon which the success of the project would depend. Gradually in Phase II, using the foundation of strengthened partners, the project has been able to successfully continue work on creating guidelines for common protocols and research methods and global framework. It also began work on diversity assessment and adaptive management of diversity. Meanwhile, partner capacity development efforts continued and partnerships continued to be strengthened. By the time Phase III began, relatively strong national partnerships were in place, national institutions and organizations had learned to work in multidisciplinary teams and, as a result, more work could be carried out on assessment and adaptive management of diversity, on enhancing benefits to farmers, and on mainstreaming results for agricultural development. Figure 13 illustrates this impact pathway by depicting the interactive role between project components and the key role played by capacity building and forging institutional partnerships.
vii. Finally, evidence that national capacity has been built comes from the development that national programs are now taking the lead in identifying training needs for their own national partners. This development demonstrates that national partners have now developed a level of capacity that is helping to make them more autonomous as regards the identification of their own capacity requirements. 
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The enhancement of national capacity and the forging of national and international partnerships have been to make it possible for the activities of the in situ project to achieve its phase-by phase goals. 
The positive results achieved in capacity building have resulted in greater national awareness in all participating countries of the importance of AB and how AB can be conserved and used in environmentally sustainable ways for human benefit. In addition to enhancing national capital by building the capacity of individuals and groups, the project has directly contributed to the ability disparate groups to work in collaborative and interdisciplinary ways to achieve better and more relevant results. 

Impact Domain #2 Provision of Scientific Frameworks to Support in situ Crop Genetic Diversity On-farm

What has been accomplished to date?

Two complementary thrusts have been undertaken in support of strengthening the scientific basis of in situ conservation of crop genetic diversity:

a) Assessment of agricultural biodiversity

b) Adaptive management

The first thrust, the assessment of agricultural biodiversity, is undertaken to provide a comprehensive analysis of status and trends of the agricultural biodiversity of sites in partner countries. It seeks to determine their causes and includes a focus on the goods and services that agro-biodiversity provides. It also studies local knowledge regarding diversity and how it is managed. 

Adaptive management seeks to identify practices, technologies and policies that promote the positive and mitigate the negative impacts of agriculture on biodiversity. Based on what positive practices, technologies and policies are revealed, the project proceeds to capture, refine and formulate ways to use agro-biodiversity to enhance productivity and the capacity to sustain livelihoods by expanding knowledge, understanding and awareness of the multiple goods and services provided by the different levels and functions of agricultural biodiversity. This progression to “use-oriented” efforts is a transitional activity between the identification and description of adaptive management practices and up-scaling and mainstreaming agricultural biodiversity. As a hybrid activity that goes beyond the simply descriptive, this development contributes to the identification of promising initiatives that focus more directly on the use of diversity to improve production and strengthen sustainability -- i.e. up-scaling and mainstreaming -- it will be treated separately, later in this chapter.

Together, the fundamentally documentary thrusts of agricultural biodiversity assessment and adaptive management have provided tools (a) to identify crop populations and farming systems that are priorities for conservation and (b) to assess the benefits that farmers are potentially able to receive from cultivating diverse crop resources. 

What has been accomplished in each is dealt with separately below.

Assessment of agricultural biodiversity

The assessment of agricultural biodiversity answers the question: 

1. What is the extent and distribution of the genetic diversity maintained by farmers over space and over time?

The project has provided a new, more comprehensive, scientific basis and operational frameworks for assessment work of this kind. Employing these frameworks, the project has accomplished the goal of completing the extensive descriptive work necessary to capture crop diversity in each participating country (Figure 14). 

Figure 14

Achievements in the assessment of agricultural biodiversity

Assessment of the amount and distribution of diversity 

· Characterisation based on average area and number of households growing each cultivar

· Agro morphological, biochemical and molecular measurements of cultivar diversity 

· A basis for farmer naming of cultivars and their genetic distinctiveness developed

· Farmers’ units of diversity management (FUD) determined and analysed

· Understanding of the distribution of genetic diversity across landscapes by breeding systems

· Farmer knowledge linked to evaluation of the diversity of traits (stress related, nutritional)

The frameworks developed are multidimensional requiring empirical assessments in least six characterization dimensions:

· Average area and number of households growing each cultivar

· Agro-morphological, biochemical and molecular measurements of cultivar diversity

· Farmer naming of cultivars and their genetic distinctiveness

· Farmers’ units of diversity management (FUD)

· Distribution of genetic diversity across landscapes by breeding systems

· Farmers’ knowledge linked to their evaluation of the diversity of traits exhibited by cultivars (e.g. stress, nutritional related)

The frameworks and the protocols and procedures used to undertake the assessments constitute global descriptive tools that serve to provide a firm scientific basis for diversity work and standardized approaches, methods and procedures so that comparisons are possible both within country sites and across countries. 

Adaptive management

Adaptive management research answers the questions:

2. What are the processes used to maintain the genetic diversity on-farm?

3. Who maintains genetic diversity within farming communities (men, women, young, old, rich, poor, certain ethnic groups)?

4. What factors (market, non-market, social, environmental) influence farmer decisions on maintaining traditional cultivars?

Achievements in answering each of these questions are dealt with separately.

What are the processes used to maintain the genetic diversity on-farm?

The processes used to measure management practices to maintain diversity (question 2 above) have been captured using data plots (Figure 15). 

Figure 15
Achievements documenting processes used by farmers to maintain diversity

· Intensive data plots used to measure farmer management practices on diversity

· Differences in amount of diversity, number and differences in cultivars, related to different agro-ecosites, soils, rainfall, temperature

· Cropping patterns that maintain diversity described

· Influences on seed storage methods for diversity maintenance studies

· Quantitative understanding of the important role of the informal seed system for farmers' livelihood

· Understanding of nodal farmers for seed access

· Percent seeds moving within households, villages, outside markets and its role in diversity maintenance

These have captured differences in amount of diversity related to different agro-ecosites with different soils, rainfall and temperature. They have captured, for participating countries:

· cropping patterns used by farmers to maintain diversity

· influences on seed storage methods

· characteristics of and rationale for farmers’ informal seed systems and their importance for farmers’ livelihood

· seed access roles played by nodal farmers 

· seed movement within households, villages and outside markets and the role of these movements in diversity maintenance. 

Who maintains genetic diversity within farming communities (men, women, young, old, rich, poor, certain ethnic groups)?

The roles of the agents involved in maintaining diversity (question 3 above) have been described – those of ethnic groups, gender, social status, and wealth status (Figure 16).

Figure 16

Accomplishments in documenting who maintains diversity

· Differences in management of diversity by different ethnic groups described

· The role of gender in the management of diversity from field, harvest, home use, and marketing clarified

· Social and wealth status related to diversity maintenance

· Relationship of gender to land parcel management for diversity

· Gender, ethnic, age and wealth differences in trait preference

What factors (market, non-market, social, environmental) influence farmer decisions on maintaining traditional cultivars?

Also identified and described have been the factors that influence the maintenance of diversity (question 4 above) (Figure 17): 

· farmer use of surrounding natural ecosystem indicators to make diversity management decisions

· conditions for survival of local cultivars in developing and advanced societies

· household markets

· factors related to farmer technology

· agro-ecological factors

Figure 17

Accomplishments in the identification of factors that influence the maintenance of diversity

· Quantification of farmers use of surrounding natural ecosystem indictors to make diversity management decisions

· Understanding of conditions for local cultivar survival in developing and advanced societies

Testing of household, market, agroecological and farmer technology-related factors that affect the maintenance of local crop diversity

Were the intended results achieved? i.e. was there impact in this domain?

The outputs of the project, by describing and accounting for that which has never previously been described or accounted for, are having an impact on the:

· Identification of the scope and content of the field of agro-biodiversity conservation 

· Hypotheses and principles upon which the field of in situ conservation on-farm is founded 

· Scientific approaches, procedures and protocols that scientists and development workers adopt to study, understand and promote in situ conservation on-farm.  

Evidence of the impacts of the project’s work on how science and practice are conducted and used to support in situ crop genetic diversity on-farm include:

· The increasing level of scientific knowledge about the amount and distribution of crop genetic diversity maintained by local communities in the eleven participating countries. Prior to this project, information was based on vague estimations of diversity loss. 

· The enhanced sophistication of descriptive processes, procedures and tools. These help to anchor crop diversity in a firm scientific foundation that was previously lacking. 

· The interest in, adoption and use of these frameworks and tools at both the scientific level and the field level. The creation of an active, international email working group that links projects that support the management of crop diversity in agro-ecosystems attest to this interest. 

· International meetings and congresses on the subject organized by or contributed to by this IPGRI project and from the publications placed in international, refereed journals. Conferences include:

· August 2001, Lima, Peru: Global Conference – Lessons Learned for On-farm Conservation.

· November 2001, Montreal, Canada: International Symposium – Managing Biodiversity in Agricultural Systems

· November 2001, Montreal, Canada: Global Project Orientation Planning Meeting

· August 2002, Rome: International Congress of Ecology – Ecology in a changing world

· The many substantial publications and presentations that have resulted from the project’s provision of support to the work of in situ crop genetic diversity on-farm. Their scientific quality and relevance is attested to by the expedient of their having been peer-refereed. Their being made available to the scientific community impacts the level of scientific knowledge available to that community and so contributes to the building of a better science base for genetic conservation on-farm. These contribute to the scientific knowledge base and have an impact on how research into and development of the conservation of agricultural biodiversity is conducted.

Project publications can be subdivided into: (i) Global Tools + Knowledge (e.g., how do assess the following FOUR questions and global outputs and trends and (ii) national information compiled through thematic meetings.

Global Tools 

The project has developed tools to:

· measure the amount and distribution of crop genetic diversity on-farm

· analyze the processes that maintain diversity

· calculate values of this diversity to farmers and other stakeholders

Knowledge and Information

Project publications are important new works informed by project findings and experience directed at both scientists and development workers. At levels appropriate to the intended audiences, they address the four key questions driving assessment and adaptive management. They include:

A Training Guide (available in English, Spanish, Russian, Arabic, Chinese). Project personnel realized that this document could be divided in order to better target different levels of readership and so it has been divided into two separate documents. The division demonstrates the evolution that the project has gone through, from the original Training Guide to this dual-volume revised version -- one volume that presents the scientific basis and the other that presents the methodologies. 

Harnessing the On-farm Potential of Crop Genetic Diversity  is the first textbook to present comprehensive methods for understanding how farmer management of crop genetic diversity interacts with selection pressures from the surrounding biophysical, socio-cultural, and economic environment to shape the structure and distribution of genetic diversity on-farm. It addresses the needs of university students in both developing and developed countries. It provides them with a scientific overview of and an introduction to the key players and processes involved in crop diversity management. 

The more operational, A Field Guide for Community based On-farm Conservation of Agricultural Biodiversity is geared to the requirements of NGOs and extension workers who work directly with farmers in on-farm contexts. 

The book Managing Biodiversity in Agricultural Ecosystems takes an interdisciplinary perspective and emphasizes the dynamic aspects of agricultural biodiversity and the interactions among its components. 

Valuing Biodiversity: On-farm Genetic Resources and Economic Change contains several chapters based on the on-farm project

Protocols for Participatory Diagnostics combining farmers’ Beliefs and Practices and (ii) field and laboratory assessment (in progress, draft document).

National information compiled through thematic meetings

· Genetic diversity measurements (2 meetings – Burking Faso 2001; Hungary 2005; one more planned for Rome February 2006; Meeting reports; Managing Biodiversity Book Chapter 3); 

· Ecological Symposium Organized at the International Ecological Congress VII INTECOL, Korea 2002 (List of papers)

· Abiotic Stress meeting Hungary 2005(Meeting report); 

· Pest and Disease meetings and development of full project proposal (2002-2005) (Meeting reports plus UNEP/GEF Full project document; Managing Biodiversity Book Chapter 11); 

· Seed systems meeting, Peru 2003 (Global Meeting in Peru Proceedings; Managing Biodiversity Book Chapter 4); 

· Economic value meeting, Hungary (Global Meeting in Hungary Proceedings; Valuing Diversity Book); 

· Policy Meetings (Review paper (Global meeting in Morocco, 2003 + Proceedings of two national meetings: Vietnam and Nepal)

Progressing from the scientific description of crop diversity towards its use

Based on the descriptive results from this dual thrust, individual country information as well as cross-county information has been generated. From that information and previous research, a clearer understanding of the conditions under which effective management and conservation of crop genetic resources on-farm are practiced, has emerged and these indicate the benefits to farmers (Figure 18). 
Figure 18
Examples of benefits for farmer households of on-farm conservation of intra-specific crop diversity
	
	EXAMPLES OF ECONOMIC AND SOCIO-CULTURAL BENEFITS 
	EXAMPLES OF ECOLOGICAL BENEFITS

	FARMER HOUSEHOLDS


	· Manage risk and uncertainty under conditions of environmental and socioeconomic change

· Fit different budget constraints

· Avoid or minimise labour bottlenecks

· Manage pests and diseases

· Fulfil rituals

· Forge social ties


	· Reduction in chemical pollution

· Soil amelioration, nitrogen fixation

· Pest control




There are also broader benefits that accrue to communities and society as a whole (Figure 19)
Figure 19
Examples of benefits for society of on-farm conservation of intra-specific crop diversity
	
	ECONOMIC AND SOCIO-CULTURAL BENEFITS  
	ECOLOGICAL BENEFITS
	GENETIC BENEFITS

	SOCIETY


	· Food security 

· Empowerment of local communities

· Social sustainability

· Nutritional benefit
	· Greenhouse gas regulation

· Reduction of chemical pollution

· Soil formation processes

· Regulation of hydrological flows

· Plant disease restriction 
	· Future insurance against environmental changes, diseases and pests

· Use for the agricultural industry


The project reports provide evidence that the project has provided stakeholders with a range of benefits including:

· National policy makers and conservationists in participating countries have a solid base of science and experience which they can use to improve the conservation of agricultural biodiversity under changing conditions of population pressures, environmental degradation and climate change.
· Participants in national plant genetic resource programmes in (i) Ministries of Agriculture, Education, and Environment; (ii) universities and technical institutes; and (iii) non-governmental organizations (NGOs) and local development organizations have been strengthened in their capacity to support in situ conservation by farmers.
· Women researchers, managers, technicians and farmers have benefited from gaining access to training and recruitment to management positions.

· Farmers have a more secure source of local seeds that would otherwise have been threatened by genetic erosion. They have access to a greater range of crop biodiversity to meet their needs.

· Farmer communities have benefited from the increased value added to their crop resources.

· Rural and urban poor have benefited nutritionally from an increase in low-cost nutritionally-diverse local cultivars.

· Crop breeding programmes in national and international research organisations have benefited from increased effectiveness 

· Crop breeders now have access to adapted and enhanced local germplasm that they can use to improve productivity in marginal agricultural environments.

· Through the maintenance of local cultivars and improved marketing of local varieties, consumers have benefited from a greater choice of crop varieties than would otherwise have been available, , 
· Poor farmers and small producers have benefited as a result of the identification and exploitation of new market opportunities.

With a better understanding of the benefits to be gained by farmer households and society in general, the project has taken a step beyond documentation and description, (Figure 20). This step represents a bridging activity between documentation and making well-founded recommendations for up-scaling and mainstreaming. 

Figure 20

Principles, Options and approaches to integrate crop diversity into agricultural development

Improving the material
· Participatory plant breeding

· Joint farmer and researcher evaluations

· Seed cleaning of local varieties

Increasing the demand for the material
· Diversity Fairs

· Market based incentives and disincentives investigated 

· Niche markets explored

· Hotels contacted to supply local crop diversity products

· Public Awareness for community, consumer, policy makers using personal contacts, and mass media

· Nutritional, quality and cultural value traits of local crop diversity exploited

· Niche markets for non-seed (stacks, leaves) products of local crop diversity 

Improved Access

· Diversity fairs
· Community biodiversity information systems
· Strengthening of local seed networks
· Policy negotiations with local extension agencies and NGOs to include local crop diversity in development packages
Using local adaptation and management and Ecosystem Health

· Linking local crop diversity resistant to pest and diseases to IPM initiatives
· Linking niche adapted varieties to soil management initiatives to reduce fertilizer input
· Comparative trials of locally adapted varieties with improved varieties in stress environments for development recommendations
Role of Policy

· Recognizing the importance of the informal seed system

· Policies supporting research on local crop diversity

· Policies on mainstreaming local crop diversity into the development/ agricultural extension sectors

Introduction of agrobiodiversity and in situ conservation in to national biodiversity action plans

Using the information and the knowledge base generated, the project has identified and classified the interventions in Figure 21 as having the potential to increase the competitiveness of crop genetic diversity against the currently more practiced alternative, viz. the use of fewer, improved varieties. 

This intentional and purposeful progression towards the use of the results generated from the descriptive work -- for farmer households and society in general -- prepare the project to address the third impact domain viz. up-scaling and mainstreaming the use of local crop diversity into agricultural development (see Figure X). What has been accomplished in this area and what impacts can be identified are the focus of the following section. 

· Figure 21

Impacts of assessment and adaptive management activities 

 SHAPE  \* MERGEFORMAT 



Impact Domain #3 Up-Scaling and Mainstreaming of Agricultural Biodiversity into Agricultural Development

What has been accomplished to date?

Up-scaling refers to using lessons learned from the in situ conservation on-farm project to support the management of crop diversity on-farm. Mainstreaming involves using what has been learned from the assessment of agricultural biodiversity and adaptive management to support national agricultural development plans. Such plans necessarily have as priorities the conservation and sustainable use of agricultural biodiversity and their integration into sectoral and cross-sectoral plans and programmes. 

The substantial project results to date, in up-scaling and mainstreaming have been made possible only by (a) the accomplishment of prior objectives and (b) the carefully considered approach taken by the project to generate findings that are capable of being readily used by identifiable actors. 

The successful accomplishment of prior project objectives (i) created strong, supportive national frameworks particularly in phases I and II but also in later phases and (ii) assessed crop biodiversity in participating countries and identified management practices, technologies and policies that promote positive impacts of agriculture on biodiversity (principally in phases II and III but also in later phases. The creation of strong national frameworks has been accomplished by improving linkages training and promoting equity in participation and decision making (Figure 1, Ch 5 impact domain #1). The assessment of diversity and adaptive management has been accomplished by:

· Measuring the extent and distribution of genetic diversity of selected crops

· Identifying the key factors that affect farmers’ decisions to maintain local cultivars

· Documenting farmer access to and use of formal and informal seed supply systems

· Determining the key indicators of the effect of increasing population pressures, land degradation and environmental change 

· Acquiring information on the effect of market development on the maintenance of on-farm diversity

Purposefully progressive steps have been taken from largely descriptive activities to the more normative efforts designed to identifying adaptive management practices that promote the positive aspects of crop biodiversity. These steps represent the transition that moves project efforts towards ways of (i) motivating country programs to conserving materials on-farm, (ii) leveraging that biodiversity to social advantage, and (iii) guaranteeing sufficient diversity to be maintained or accessible on-farm to adapt continuously to changing conditions. The project identified eight points of leverage (Figure 22) and engaged in activities to explore and develop each of these. 

Figure 22 Eight points of leverage to optimize the competitive advantage of in situ conservation 

1. Information management and dissemination of results

2. Promoting conservation actions based on tested hypotheses and on-farm data

3. Development of methods and tools to support the informal seed systems

4. Ways in which informal seed systems are related to effective population sizes

5. Using diversity to manage pest and diseases and stress environments

6. Employing local crop diversity as a low cost source of nutrition

7. Economic perspectives on conserving local crop diversity

8. Legal and policy aspects of managing local crop diversity in agro-ecosystems 

Project achievements are summarized briefly under each of these separate themes.

Information management and dissemination of results

The project:

· Organized meetings for the dissemination of information

· Raised awareness of project results to an international level through peer-reviewed international journals

· Made presentations at national and international conferences

· Developed project and country websites

· Provided inputs into school, college and university curricula

· Developed the on-farm Information Management System

· Produced a mega-dictionary 

· Wrote and updated the in situ conservation on-farm training guide for two distinct audiences

· Organized workshops on data variables and structure to answer questions that support the conservation and use of crop genetic diversity on-farm
· Diversity fairs, diversity blocks and community biodiversity registers 

· Identification of the basic categories of information to develop policies for food security/poverty alleviation (area of variety grown, amount moving in and out of seed system over time, number of households, income level, income/market shares and assets) 

· Agrobiodiversity issues discussed on rural radio 

· Resource book for secondary schools on agrobiodiversity

· Development of data standards and structure

· PRA tools and methods (e.g. community awareness) have been disseminated to relevant communities and farmers
Conservation-promotion actions based on tested hypotheses and on-farm data

Using project –generated information, the project: 

· Tested hypotheses to guide national programmes in taking conservation decisions and actions

· Studied relationships between farmer-named varieties and genetic distinctiveness - determining whether the “name” describes the level of diversity of farmer management is fundamental to the refining of methods to understand how farmers manage diversity on-farm - this information is being used to mainstream the use of local crop diversity in agricultural development 

· Used participatory plant breeding to understand farmers’ selection criteria; encourage and strengthen farmers’ participation in variety development; and to offer farmers a wide range of material adapted to their specific natural and socio-economic conditions; germplasm enhancement of local varieties is also being undertaken
· Compiled information on their formal and informal seed supply systems in partner countries - this information is being used to formulate tools and methods for strengthening local, regional and national support of these informal seed systems
Relationship between informal seed systems and effective population sizes

The project developed:

· A strong knowledge base on the role of seed systems and crop management in partner countries 

· Tools and methods for strengthening local, regional and national support for informal seed systems

Diversity as a means to manage pest and diseases and stress environments

The project has:

· Taken baseline measurements to study target pest pressures and their effect on crop vulnerability under current farmer management practices

· Developed country-common methods and procedures to monitor and evaluate the impact of the project on baseline information

· Developed and used common protocols for the collection of data on host/pest/pathogen/human management

Locally adapted diversity as a means of addressing abiotically-stressed environments

The project has undertaken studies to investigate:

· the relationship, in stressed and benign environments, of stress-tolerant germplasm and yield 

· Phenotypic and genetic differences in local crop varieties with respect to the specific traits conferring stress tolerance or resistance

· Diversity of tolerant / resistant populations with respect to other characteristics

· Farmer management of stress-resistant materials to prevent dilution of that trait and the effects on adaptability  

Local crop diversity use as a low cost source of nutrition

The project has:

· Demonstrated that the nutritional composition of varieties can differ significantly and so have a subsequent effect on diets

· Examined the variations in cooking quality of maize

· Held a workshop to develop methods to better assess the nutritional value of major crop landraces by refining methods for collecting, compiling, and analysing nutritional data

· Examined the role of crops and varieties in diverse and healthy diets

· Examined nutritional and health value issues through:

· Micronutrient analyses

· Studies of culinary habits and values and of traditional knowledge and preferences

· Labelling and marketing initiatives of the nutrition value of landraces

· Recipes using specific landraces

· Gender analyses of trait perception and use.

Economic perspectives on conserving local crop diversity

The project has:

· Facilitated twelve case studies

· Supported two PhD dissertations

· Published a collection of important studies that expose the worth of crop biodiversity to farmers in Smale, M. (ed.) (2005). Valuing Crop Biodiversity: On-Farm Genetic Resources and Economic Change. CABI International, London.

Legal and policy aspects of managing local crop diversity in agro-ecosystems 

The project has succeeded in contributing to:

· Understanding the effect of law and policy on on-farm conservation of agrobiodiversity

· Determining the necessary elements for a supportive legal and policy framework for the on-farm conservation of agrobiodiversity

Were the intended results achieved? i.e. were there impacts?

A key impact of these thematic thrusts has been to give diversity and conservation greater national and international saliency. Two examples of the respect and prominence given to AB at the national level provide evidence of this saliency:

On behalf of the Morocco country component, a project participant and member of the global management committee, Dr. Mohammed Sadiki from the Hassan II Institute of Agronomy and Veterinary Medicine was awarded an FAO Food Day Award in recognition of the role the project has played in improving food security in Morocco.

In Nepal, the National Agrobiodiversity Coordination Committee (NABC) allocated 1.4 million NCRs to pilot good practices of on-farm management of agrobiodiversity in 29 districts and current national partners will be involved in capacity building of extension people.
Examples of the projects impact on the international prominence of AB are:

· In 2002, the UNDP/GEF Work Programme on Agricultural Biodiversity invited IPGRI to serve as “Mentor” for their on-going and future projects in agricultural biodiversity management. IPGRI will be involved in technical backstopping for UNDP/GEF’s agrobiodiversity projects and work to link these projects to lessons learned from recent and on-going agrobiodiversity projects worldwide. 

· UNESCO’s Man and the Biosphere Programme has identified IPGRI as the most suitable partner to assist in the accomplishment of its tasks of agrobiodiversity and in situ conservation of plant genetic resources and an agreement of collaboration has been signed.
There are multiple sources of evidence of the impacts of the project efforts to promote up-scaling and mainstreaming. These include:

· The CBD new programme of work on Agricultural Biodiversity, bringing together national partners in the fields of crop, livestock, fisheries and associated biodiversity, which led to the initiative of an Agrobiodiversity Facility Unit, formally welcomed by the Conference of the Parities to the CBD in 2004

· The UNEP/GEF PDR-B project, “Conservation and Sustainable Use of Cultivated and Wild Tropical Fruit Diversity: Promoting Sustainable Livelihoods, Food Security and Ecosystem Services in India, Indonesia, Malaysia and Thailand was developed based on the outputs and methodologies developed in the Global On-farm Project 

· The Genetic Resources Policy Initiative (GRPI) project to enhance national institutional capacity to analyze policy options of relevance concerning the conservation of genetic resources has relied heavily on the inputs of partners of the Nepal and Vietnam Country components of the Global on-farm Project in the development of activities in these two countries.  Nepal’s national agrobiodiversity conservation strategy developed through the Global on-farm project has been instrumental in guiding GRPI’s activities for policy development.

·  “Enhancing the Contribution of Home Gardens to On-Farm Management of Plant Genetic Resources”, funded by BMZ and SDC

· A proposal-writing meeting was held on March 2004 to develop a proposal on “Mainstreaming the supporting seed systems and genetic diversity”, submitted to UNEP/GEF for consideration.  The meeting was attended by a representative from UNEP/GEF and national partners from Mali, Burkina Faso and Niger 

· The UNDP/GEF funded Date Palm Project, involved with in situ and ex situ multiplication of date palms as well as processing of date palm products. Partners have made use of the Arabic translation of the “Training Guide to In Situ Conservation On-farm” in their project implementation and in the follow up project on the oases agro-ecosystem in North Africa. 

· The IDRC funded the Americas Seed System project in Mexico, Peru, and Cuba (2004) building on the outputs of the Global On-farm Project in Mexico and Peru, the Home Garden Project in Cuba, and the Global On-farm Project workshop on Seed Systems and Crop Genetic Diversity held in Peru.  

· The UNEP/GEF Full Project on the in situ/on-farm conservation and utilization of horticultural crops and wild fruit species in Central Asia was based on the results and methodologies developed by the Global On-Farm Project.  The Russian translation of “Training Guide to In Situ Conservation On-farm” was used with the national partners as a basis for the project formulation.  The Global On-Farm Project Coordinator was invited to take part in the project planning meeting. 

· A new activity was initiated on “Conservation and use of crop diversity to control pest and disease in support of sustainable agriculture” with PDF B funding support from UNEP-GEF, based on the gaps identified from the Global On-farm Project 

· Support was given to the preparation of the ONFARMSAFE project proposal in Hungary, submitted to the EU for funding. An outline was agreed upon with the Hungarian partners of the Global On-farm project for a book synthesizing the project results.  The book is expected to be completed in mid 2006.
Changes in international agendas and initiatives (crop genetic diversity)

Setting the Agenda for the new CBD Work Programme on Agricultural Biodiversity 

Mentoring Role for UNDP Agro-biodiversity Projects

UNESCO MAB Programme inputs

Influencing a wider agricultural biodiversity agenda

2001 Montreal – Managing Biodiversity in Agricultural Ecosystems

· Crops/livestock/associated diversity (pollinators, below ground diversity)

2003 Nairobi – Second Meeting and the formulation of the Agricultural biodiversity Facilitation Unit with SGRP

5. The Counterfactual
Impact assessment and the counterfactual

An impact evaluation assesses program effectiveness in terms of purpose -- e.g. Have the scientific basis, and institutional linkages and policies that support the role of farmers in conservation and use of crop genetic diversity been strengthened? It includes intended and unintended results. An impact evaluation may also assess the net effect of a program by comparing impacts with an estimate of what would have happened in the absence of the project. In most cases, as in this, projects lack comparable baseline observations. In such cases a hypothetical counterfactual is constructed. 

For this project, four hypothetical counterfactuals have been constructed. The estimated results of each is discussed 

Hypothetical counterfactual #1 -- In the absence of the project

What would the state of affairs be as regards the scientific basis, and institutional linkages and policies that support the role of farmers in conservation and use of crop genetic diversity had the project not been implemented?

In the absence of the project (Figure 23), national frameworks and partnerships would not have been strengthened to the extent that they were, the frameworks for assessment and adaptive management would not have been developed and so, it is likely that the scientific basis for in situ conservation on-farm would be little more advanced than it was ten years ago. 


[image: image6]
Hypothetical counterfactual #2 -- In the absence of the component National Frameworks and Representative Partnerships

What would the results of the project have been in the absence of the component that built national frameworks and representative partnerships? (Figure 24)

Without the project component designed to build national capacity and infrastructure, countries would not have engaged in the activities identified in the boxes on the right hand side of Figure XX below. In the absence of efficient partnerships, strengthened human capacities, improved infrastructure, greater equity and effective national conservation efforts, it is likely that the scientific basis for in situ conservation on-farm would be little more advanced than it was ten years ago.
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Hypothetical counterfactual #3 -- In the absence of the assessment and adaptive management component?

What would the results of the project in the absence of the assessment and adaptive management component? (Figure 25)

In the absence of the “scientific” work of assessing biodiversity and documenting adaptive management strategies, adequate methods for linking farmer’ knowledge to GD would not have been developed; there would be inadequate information about the extent and distribution of GD on-farm; the reasons whey specific factors affect GD would still be unknown, there would be no appropriate special scale to conserve GD on-farm; and there would be little in the way of research results to take to stakeholders and few tools and methods to do so, in any case. 
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Hypothetical counterfactual #4 -- Original project in the absence of Global Management Strategies

What would the results of the project have been the absence of the global management strategy component?

The global management component has been a valuable addition not only to facilitating the management and logistics of the project but also to guiding and coordinating the international public goods emerging from this project. Without the global component, the project may have become too cumbersome for IPGRI to manage efficiently and effectively. It would not have enjoyed the dynamism and strength that it does enjoy as a result of the energy generated by its global management committees (Figure 26). It would not have enjoyed the international linkages both internal to the projects’ partners and those from within and outside the CGIAR that add specific interdisciplinary expertise. 
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7. 
Lessons Learned
To its credit, the in situ project has consistently created opportunities to extract and analyze quality lessons from its activities throughout the duration of the project. It has also taken the opportunity to share lessons learned with non-project conservation programs throughout the world to the benefit of all. It has done this through international symposia; global conferences; workshops; planning and review meetings; and end-of-phase meetings.

What lessons can be drawn to inform future work?

At the pilot stage

The project has learned that, at the pilot stage of in situ diversity conservation on-farm, the following actions establish a strong foundation:

Prepare appropriately individualised implementation proposals for conducting pilot projects in selected project sites. 

Co-operate with site coordinators and with appropriately qualified subcontractor to identify and select household counterparts for pilot projects. This ensures the selection and participation of indigenous communities in planning and implementation.

Implement the on-farm pilot projects in such a way as to ensure that primary traditional methodologies for target crop cultivation are enhanced and disseminated.

Participate in conducting training workshops using on-site demonstrations to help communities familiarize/re-familiarize themselves with traditional cultivation knowledge and practice

Implement a plant inventory monitoring program.

Collaborate with the project team and other subcontractors to capture quality lessons and good practices for on-farm conservation.

Develop, in a collaborative manner, a long-term plan, including strategies, for project extension and replication. The strategies adopted should promote the exchange of genetic material and remove barriers to traditional seed routes if they restrict farmers’ access to genetic materials.

During subsequent stages

Once the pilot stage is over, subsequent stages would do well to include:

Orientations for activities to develop germplasm flows supportive of plant genetic resource conservation and use:

Facilitate the structure of on-farm conservation of plant genetic resources through on-farm trials, community seed banks, community gene banks and other means.

Establish platforms for meeting and exchange among stakeholders. Especially important is the forging of linkages between genebank staff and farmers.

Find entry points in farmer seed systems and nurture these with new material.

Encourage and facilitate the adaptation of the formal seed system to farmers’ needs through the provision of materials, knowledge and information.

Reinforce the links between the formal and informal systems by nurturing the informal system with adapted genetic material from the formal system. 

Nurture and maintain the diversity of ways through which farmers access seeds without creating new ways. 

Lessons that relate to the assessment of agricultural biodiversity

Use tried and tested ways of working directly with farmers using participatory methods and find and document additional ways.

Use tried and tested ways in which multidisciplinary approaches can best be used to ensure that information on crop genetic diversity indicators takes account of the farming context and the socio-economic and cultural features of the locations being evaluated. 

Acknowledge the utility of employing the farmers’ unit of diversity management as an analytical unit and as a quantifiable estimate of diversity. 
Lessons that relate to adaptive management

Adaptive management has two related dimensions: (i) descriptive work designed to promote understanding of how diversity is managed and (ii) normative work that focuses on the use of diversity to improve production and to strengthen the sustainability of diversity conservation. 

Acknowledge that the maintenance of crop genetic diversity in agro-ecosystems is important to human survival in many environments. 

Within different production systems, be sensitive to and explore the wide variety of complex ways that farmers have evolved as a means of addressing how multiple factors interact (ecological, agronomic, crop genetic, socio-economic, and cultural) to create and maintain patterns of diversity that are important to them. 

Recognise and maintain the diversity available at community or farm level as essential elements of effective diversity management.

Seed supply systems can be one of the most vulnerable components of diversity management at local level because of their susceptibility to random and uncontrollable events.

Informal seed supply systems provide the lion’s chare of seed supplies in some countries and so require effective policies that protect them. 

Providing marketing options and multiple use possibilities are important to the development of sustainable diversity maintenance systems. 

There exist many local production practices, as yet undocumented, that allow diversity to be maintained or used to optimize sustainable production. 

Crop diversity possesses untapped potential to serve as a natural resource in farming systems management, integrated pest management and integrated soil nutrient management. 

Crop diversity possesses untapped potential to provide benefits to ecosystem health by maintaining ecosystem stability and resilience. 

“Community Biodiversity Registers” have a potentially valuable role to play in crop diversity management programmes. They serve to record cultivars and areas of production of the different crops grown by farmers in the community. 

Lessons that relate to national networks and the forging of partnerships

The creation of national frameworks and partnerships means making the right connections. To make the right connections, conservation projects must seek out partnerships across levels of government, across departmental boundaries, across disciplines, and across levels. Projects must create partnerships with and between not-for-profit organizations and with the private sector. These partnerships must begin at the design stage - discussing together what the client, citizen and taxpayers need. They should be pursued in the co-delivery of research and development and the delivery of services. They should also pool their knowledge to solve problems. 

Knowledge partnerships are critical to success. No one partner has a monopoly on relevant knowledge. The role of partnership is to gather knowledge, add value to it and then define choices - all in the best interests of conservation and the improvement of livelihoods.

Avoid as far as is possible, the overlapping and duplication of the activities of national institutions. It is very useful for national plant genetic resource programmes and national genebanks to undertake inventories, at regional or local level, of all public and private organizations active in conservation. Such surveys capture their competencies, collections and knowledge. The resulting information helps to determine partner activities and responsibilities in optimal ways.

Apply the principle of benefit sharing. There are two aspects to building sustainable programmes/projects: (i) Projects must be sensitive to the needs of all stakeholders, and (ii) every partner should have a clear and conscious interest in participating. Partners should value (a) receiving genetic material, (b) knowledge, (c) technologies, (d) financial benefits but also recognition of their work, (e) the broader role they play in society, and (f) the contribution they make to world food security.

Local knowledge and seed supply systems are supported by diversity fairs that allow farmers to become directly familiar with the diversity available in their region and to exchange materials. 

Community knowledge and seed supply systems are supported by “diversity blocks” that allow farmers to grow, learn about and compare locally available materials and to evaluate their strengths and weaknesses.

Participatory variety selection and participatory plant breeding serve to ensure that farmer requirements and preferences are taken into consideration in development and extension projects. 

“Diversity blocks” allow farmers to grow and compare locally available materials and to evaluate their strengths and weaknesses.

The appreciation of indigenous landraces can be an important mechanism in building group identity. Valuing its heritage is important for group identity and can help develop strong relationships and solidarity among members. 

Skilled facilitators are required to build and strengthen linkages. NGOs, Civil Society Organizations, associations can provide important facilitators to sensitize participants to the importance of processes employed in biodiversity conservation and use. 

Encourage ways in which the public and private sectors act in mutually reinforcing ways rather than in competitive ways. The public sector can facilitate this process by providing the institutional framework (laws, regulatory mechanisms, certification tools, etc.). 

Gender, age and social class must be taken into account. These variables play an important role in informal seed systems and increased farmer access to seeds relies to a greater or lesser extent on integrating the formal and informal seed supply systems.

Lessons that relate to mainstreaming

Higher levels of local participation tend to lead to more simple, practical, cost-effective and sustainable conservation plans that can be scaled up in wider geographic, socio-cultural and institutional settings and thereby ensure effective protection of plant genetic resources important zones. However, without government support in the form of a regulatory framework and its enforcement and the active cooperation between different government agencies, it is highly unlikely that conservation efforts will be sustained. 

The long term commitment of donors is required to address the time required to strengthen the capacities communities and local institutions if they are to enjoy the social, economic and environmental benefits from conservation activity.

Mainstreaming requires the strengthening of the informal seed supply systems.

Genebanks have to adapt to user needs. Farmers, even if they are the final users, may not be identified as stakeholders or included in the decision making of varieties to be released. To adapt to users needs, genebanks must pursue conservation and documentation activities and reinforce the characterization, evaluation and improvement of genetic material. They need to enhance their knowledge and understanding of the needs of the poorest farmers to improve their livelihoods. 

Genebanks have an important role to play in the sensitization of policy makers on biodiversity issues and providing input to policy decisions.

For the livelihood enhancement of farmers and farm communities, it is important to pursue a diversity of crops and varieties to provide stability to the annual cycle of production. This can be accomplished by the strengthening of linkages between genebanks, subsistence farmers and the R&D sector.
Lessons that relate to impact achievement

A focus on results rather than outputs engenders an impact orientation. It encourages project personnel to serve the project goal and purpose better by highlighting strengths and weaknesses and providing lessons on what does and does not work.

Being able to measure and evaluate project results is a prerequisite to accomplishing the goal and achieving the purposes that conservation projects seek.
Monitoring desired results is important. Project personnel that measure and evaluate the results of their work provide themselves with information that empowers them. It allows them to repeat and build on successes, to learn from experience, and to build both confidence in themselves and the confidence of donors and partners in them. 

Initially, the project focused its attention on its activities (what people did) and outputs (what they produced). By adopting ZOPP project planning matrix, the project re-focused itself with a results and impact orientation. 

A results and impact orientation requires accurate and timely performance information. To achieve this, partners must implement an information regime that measures, assesses and reports on key aspects of their work in ways that are easy to read and understand. 

The goal of a results and impact orientation is to establish a more productive cycle of planning, measuring, evaluating and reporting of results especially to key stakeholders including partner governments and donor agencies whose influence is central in up-scaling and mainstreaming. 

8. 
Global Assessment 

This impact assessment of the IPGRI project “Strengthening the scientific basis of in situ conservation of agricultural biodiversity on-farm” is based on the aggregate findings drawn from an analysis of more than 120 projects documents, reports and reviews and a week-long site visit to partners and beneficiaries  in Morocco in March 2006. This impact assessment finds that:
The design and management of the project has been strong throughout and have taken advantage of feedback from annual planning and monitoring meetings as well as external reviews to make continuous improvements.

The logic upon which the project is based is sound. The four key project components support each other and together contribute to the expressed goals.
Significant impacts have been achieved within the projects spheres of influence. The project has enhanced the scientific capacity of diverse partners, improved their capacity to work constructively together, and left stronger institutions in partner countries and regions. It has strengthened where they already existed and provided where they did not, well-founded scientific frameworks that support and promote in situ crop diversity on-farm to the benefit of poor farmers, communities and the host countries in general. It has brought the importance of agricultural biodiversity and in-situ conservation of that diversity to the attention of key national and regional decision makers and, in certain cases, actively drawing these issues into national development agendas. 
A logical analysis of the hypothetical counterfactual and the field visit to partners and farming communities in Morocco strongly suggest that, in the absence of the in situ conservation project on-farm, by far the greater portion of the impacts reported in this report would not have been achieved and with certainly, they would not have been achieved within the time frame spanned by this project. 
The international public goods made available through this project in the form of books, published papers, methodologies, protocols and reports, make a significant contribution to the science and practice of in situ conservation of crop biodiversity. 
The IPGRI project manager and her network of national teams as well as the support provided from Rome and from other international sources, are to be commended for their scientific insight, management foresight and dedication that have been responsible for the significant impacts achieved over the eight years of this project. 
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