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Background
In 2006 the 15 international agricultural research centres supported by the Consultative Group on International Agricultural Research (CGIAR) agreed, through their Alliance Executive, to prepare and submit a proposal for a large-scale collaborative research programme on climate change, agriculture
 and food security, with the global environmental change (GEC) community. In the same vein, the Chairs and Directors of the four international GEC programmes involved in the Earth System Science Partnership (ESSP) formally approved the preparation of a collaborative research programme with the CGIAR centres. The workshop was developed to address a rationale for CGIAR-ESSP collaboration on climate change.
Both the Alliance Executive and the ESSP Chairs and Directors agreed that the preparation of such a collaborative programme should include, as a first step, a scientific workshop to identify a set of research questions that both need to be addressed collaboratively and which are priority programmatic areas for both the CGIAR and GEC communities.
Workshop Objectives
1. To identify those research questions concerning climate change and agriculture that are priority research areas for the CGIAR and GEC communities, that fill key knowledge gaps, and that can only be addressed by the two communities working together (i.e. that will result in new synergies). 
2. To identify the type of partnerships needed for implementing such research, and to propose ways of implementing these partnerships on the ground through joint research programmes.
3. To identify possible sources of funding for such programmes.

Workshop Organisation
The 2.5-day workshop was hosted by the Environmental Change Institute at the University of Oxford on 21–23 February 2007. It was co-convened by the Alliance Office (on behalf of the CGIAR centres) and Global Environmental Change and Food Systems (GECAFS) (on behalf of members of the ESSP). The workshop was co-chaired by Professor Diana Liverman, GECAFS Chair, and Anne-Marie Izac, Chief Alliance Officer of the Alliance of the CGIAR Centres. The agenda included a lecture by Sir Nicholas Stern, Head of the UK Government Economics Service and Adviser to the Government on the economics of climate change and development (and author of the Stern Report); and informal discussions with Bob Watson, Director of the International Assessment of Agricultural Science and Technology for Development (IAASTD) and past-Chair of the Intergovernmental Panel on Climate Change (IPCC).
About 40 people participated, comprising senior CGIAR scientists with research experience in climate change issues (one nominated by each of the 15 centers); a comparable number of senior scientific members of the GEC community nominated by the ESSP Chairs and Directors; a small number of invited guests and observers; and the workshop organisers.

Background documents as distributed to all participants ahead of the meeting are available on These included:
1. A summary of the CGIAR supported by a compendium of summaries of each centre’s ongoing activities addressing climate change
2. A summary of ESSP supported by a compendium of summaries of each Programmes’/Joint Projects’ ongoing activities addressing agriculture and food security
3. A concept note for a collaborative programme submitted recently by the Alliance to the CGIAR Science Council
Workshop participants agreed that a collaborative research programme on climate change, agriculture and food security was urgently needed, given the synergies and value which such a collaborative undertaking will bring to the on-going research agenda of the CGIAR Centres and of the ESSP. Participants agreed a set of criteria (Annex 1) to identify priority research areas for this collaboration, and they used these criteria to identify five main thematic priorities and two methodological priorities. Research objectives, research questions, hypotheses to be tested, expected outputs and research methods were discussed for each priority research area.
The agreed-upon specifics for each priority area continue to be developed by teams of CGIAR and ESSP scientists formed during the workshop. The latest state of development of each priority can be found at http://www.gecafs.org/related_meetings/CG-ESSPwsfeb07.html.

Workshop Outputs – Executive Summary
The collaborative programme proposes to develop options for addressing issues relating to climate change and agriculture by adding value to the research agendas of the CGIAR and the ESSP international research communities. Figure 1 illustrates that the programme builds upon ongoing research activities within each community to create innovative research that each community cannot undertake alone.
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Figure 1

When implemented as an integrated programme, the priority areas identified can be viewed as contributing to a process that starts with stakeholders, in identifying hotspots of vulnerability to climate change at different spatial scales. Social science research helps to identify the informational and institutional needs and constraints of stakeholders at particular scales, in conjunction with biophysical research on ecosystem resilience and agroecosystem productivity and health. This integrated approach is carried into each priority research area. The outcomes of this process are empowered stakeholders and behavioural change to contribute to greater adaptive capacity and increased food security (Figure 2).
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Figure 2

The principal outputs of the meeting were an agreed set of criteria (Annex 1) for identifying priority issues for collaboration, and the outlines of seven interrelated priority research themes. Research objectives, hypotheses, products and outputs of the research were clarified for each theme.
1. Hotspots of vulnerabilities in the earth and food production systems

This initial collaboration will identify 10–20 hotspots in the developing world, i.e. areas where significant change in climate is anticipated, vulnerability is high because adaptive capacity is low, and risks of agroecosystem collapse are real. The hotspots will be characterised in terms of the areas and populations affected, and the key drivers of change that are likely to operate under different scenarios relating to agriculture, food security, development and environment. The early outputs from this collaboration will guide the main collaborative effort (and can be used by other research and development agencies) by helping to define a wide range of appropriate research activities in these most important regions. Building on existing community-based efforts to unite biogeophysical, food security, and supporting social science data sets, work will involve the compilation of available global data sets on vulnerability issues and assembly of relevant biophysical and socio-economic indicators. In addition to broad-brush vulnerability assessments, hotspots will also serve as information-rich testbeds for evaluating major food and environmental policy instruments, and provide early warning systems of critical feedback to Earth system functioning from deleterious adaptation strategies.

2. Stakeholder engagement, participation and adaptive capacity

Engaging stakeholders on how they might adapt to climate change is a challenging endeavour. An understanding of the decision process and factors that influence decisions must be integrated with climate change information and technology or decision options to improve adaptive capacity of stakeholders at all levels. Further social science research is needed to develop this understanding and carry out this integration, and this will be incorporated into all areas of work. The research will generate new methods for integrating information on climate change with other complexities of agricultural and food systems in developing countries for increasing adaptive capacities of agricultural decision makers at different scales, from farming system to policy environment. The work will lead to better understanding of stakeholders’ decision processes and the constraints that affect adaptive capacity, and should provide insights into tipping points in farming systems and the limits to adaptive capacity.

3. Adapting agro-biodiversity to climate change stresses

The main thrust of this programme will be to find sustainable solutions that address agro-ecosystem adaptation to climate change and that improve productivity and sustainability, reduce human health threats, and contribute to mitigation (e.g. greenhouse gas emissions, carbon storage). This research includes genetic enhancement, development of agro-ecosystem management options, and evaluation of best bets through participatory social science methods. The work will be carried out at the hotspots identified and will engage farmers and other stakeholders. Major outputs will include: (i) more reliable, diverse, and productive agro-ecosystems that ensure sustainable food supply and income options in a changing world; (ii) conservation agricultural practices and genetically enhanced technologies that contribute to better ecosystem services and improve human health to counteract negative impacts of climate change; and (iii) preservation and strengthening of household cultural bonds within communities.

4. Bio-energy

This programme will set the scientific basis for a comprehensive analysis of costs–benefits and trade-offs in terms of greenhouse gas offsets and socio-environmental impacts of bio-energy in developing countries. It will also identify synergistic options balancing the needs for food, energy and income, and supporting rural communities in adaptation to climate change. Research will range from theoretical studies to regional implementation. Methods include life cycle analysis, socio-environmental impact assessment of the growing global bio-energy market, and investigation of promising new bio-energy sources. The integration of bio-energy in land use schemes, including those of poor smallholder farmers, and effective use of residues will be a major focus involving stakeholders from the private sector, land holders, energy companies, national governments and regional extension services. Case studies will be carried out in hotspot areas which are close to major transportation routes and have easy access to world trade, as well as in areas where current bio-energy production is unsustainable and a major cause of land degradation. Major outputs will be: (i) criteria, tools and best practice examples for a sustainable, effective and fair integration of bio-energy production in land-use schemes of poor rural communities; (ii) the quantification of sustainable bio-energy production capacities in view of constraints by food, water, land suitability, socio-economic, poverty and equity constraints from farm to global level; and (iii) suggestions for financial and policy incentives to promote sustainable bio-energy.

5. Climate variability and coping strategies

The rural poor will be particularly vulnerable to predicted changes in climate, including increased variability and more frequent extreme events. The resilience of such poor households and of the resource base upon which they depend therefore needs to be increased. In some cases, current coping strategies may stand up to future change, but it is expected that in most agricultural systems farmers must make significant changes in order to better adapt to climatic change. This project aims to facilitate the transition from sub-optimal coping strategies to more resilient adapted systems that will stand up to future increased climate variability and climatic extremes. The work will involve the development and testing of appropriate and targeted climatic information to facilitate the identification, evaluation and implementation of more resilient and productive coping and adaptation strategies for communities and ecosystems already vulnerable to climate variability and future climate change. The work will focus on the sub-national scale down to the farm scale to explore the options available to farmers and local organisations, and will link closely with policy research at coarser scales. The work will also explore the feedback between changing decisions at the farm scale/sub-national scale and the Earth’s climate system.
6. Managing tropical lands for reduced greenhouse gas emissions and poverty alleviation 

This programme will design greenhouse gas (GHG) mitigation options in the land-use sector that have synergies with adaptation and poverty alleviation by decoupling emissions from increases in land-use intensity and productivity. The goal is to halve the global land-use emissions by 2025 through proper land management, agriculture, reforestation, revegetation and sustainable forest management. Research will address three areas: (i) analysis of the present state will improve our understanding and quantify the drivers of land-use change (institutions, policies, markets, poverty), as well as impacts on livelihoods and environmental services; (ii) sustainable land management systems in terms of carbon, livelihoods and environmental services will be designed for various environmental and institutional settings; (iii) methods and cost-effective systems for monitoring the change in land use and GHG emissions will be crucial and an urgently needed prerequisite for setting up policies and market-based incentives. Case studies will focus on hotspot areas of present or likely future high carbon emissions from land-use change, areas of high degradation, and forerunners of GHG mitigation. Major outputs will be methods and quantitative case studies at country level of land-use change and its drivers, success stories including win-win situations, cost-effective monitoring and measuring systems for tropical lands for carbon, livelihoods and environmental services, and a toolbox of improved methods for land management.

7. Strategies and policies for mitigation and adaptation and agricultural development

This research programme will: (i) help develop an improved understanding of the impacts of national and international policies and investments on climate change outcomes and implications for the rural poor; (ii) support the development of sound mitigation and adaptation strategies based on rigorous methodology and analysis; (iii) provide policy makers and stakeholders at various levels with tools to better understand, analyse and inform policy decisions for adaptation to climate change; (iv) inform, guide and respond to policy makers and policy to improve outcomes for the poor, rural livelihoods, and food and human security; and (v) work with the other programme themes to integrate and mainstream policy analysis. Key policy areas to be addressed include trade and market policies, climate policies including carbon trading and energy policy, development and finance policy, and investment strategies. Innovative research tools used in this programme will include: (i) policy and institutional mapping; (ii) expert elicitation and interviews of policy communities; (iii) integrated climate, economic and bio-physical modelling; (iv) scenario exercises; and (v) value or commodity chain analysis.
These priority areas are self-reinforcing, as diagrammatically shown in Figure 3. The work on hotspots and stakeholder involvement provides a common methodological thread and the work on policy provides a common platform for the other four priorities. 
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Figure 3
Funding Needs

The workshop also discussed means for implementing this collaborative research programme through innovative partnerships and governance mechanisms, whilst noting the need to keep transaction costs within reasonable bounds.
It was recognised that a major collaborative CGIAR–ESSP effort will need new funds and that the anticipated call for Challenge Programmes offers one possibility. While a Challenge Programme has considerable appeal in terms of financial scope and timeframe, the considerable transaction costs and start-up time required suggest alternative mechanisms of similar scope must also be explored at the same time. It was noted that different themes can be funded independently, while stressing their role as part of the overall strategy. Fund raising efforts will therefore need to be tuned towards three different aspects: (i) fast track initiatives; (ii) individual themes; (iii) the overall programme.
Next Steps

The outline research plans for each collaborative research theme, which constitute the main output of the Oxford workshop, will be disseminated throughout the CGIAR system (by the Alliance Office) and the ESSP (by the GECAFS International Projects Office), with a deadline for comments of 23 March 2007. These should be sent to both the Chief Alliance Officer (a.izac@cgiar.org) and the GECAFS IPO (john.ingram@eci.ox.ac.uk) who will jointly edit the document integrating the research plans for all collaborative research themes on the basis of these comments. Final versions will be posted on www.gecafs.org by early April. 
A number of key CGIAR and ESSP meetings and/or opportunities in 2007 were identified at which plans could be discussed and/or further developed:
Mid March
Interim briefing to DIVERSITAS, IGBP, IHDP & WCRP Science Committees
End April
Interim briefing to the leadership of the Alliance (DGs and Board Chairs of the 15 Centres)
April
Call for Challenge Programme pre-proposals sent out by the CGIAR Science Council
July(?)
Call for Challenge Programme full proposals sent out by the Science Council
October
Briefing to ESSP Science Committee 

December
Decisions on Challenge Programme full proposals made by the CGIAR membership
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Annex 1: Criteria for collaborative CGIAR-ESSP research programmes

1. Addresses key knowledge gaps related to sustainability and development, and which is:

a. A major/global issue

b. A major impediment to progress

2. Maximises the chance for success in delivering solutions to climate change adaptation and mitigation for agriculture and food security that are based on innovative science outputs with clear:

a. Links across sectors

b. Interdisciplinarity approaches emphasising policy relevance

3. Jointly recognised as a priority research programme by both communities and which is of relevance to other stakeholders (farmers, resource managers, donors, policy makers, etc…), and which:

a. Focuses on coupled social/natural systems, with emphasis on rural poor in developing countries

b. Targets hotspots

c. Crosses spatial and temporal scales

d. Addresses short term climate anomalies and long-term climate change

e. Scientifically exciting

4. Requires active, large-scale institutional collaboration between the two communities to find unique intellectual space, and which:

a. Is highly-integrated

b. Demonstrates the comparative advantage of joint effort

c. Can be implemented by a range of mechanisms (financial, administrative, …)

� Based on the FAO definition of agriculture, i.e. encompassing crops, livestock, aquaculture and fish, forestry and agroforestry.
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