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Foreword

It is a great honour for the Ministry of Agriculture and for me personally to host the Prague OECD Conference “Challenges for Agricultural Research”. The conference held from 6 to 8 April 2009 during the Presidency of the Czech Republic (CR) of the EU is among the most important events of the agricultural sector, supporting the Presidency. Its importance is underlined by the participation of the CR Ambassador to the OECD, Mr. Karel Dyba.

The conference brought together outstanding researchers at a time when new targets are evident for European and world agriculture, creating challenges to which agricultural research has to respond. While stocks of non-renewable resources mainly in the field of energy are limited, the problems associated with growing populations, climate change, soil degradation, and shortage of water prevent the use of conventional approaches to increased production as known from the last century as the “Green Revolution”. Ecological intensification, i.e. employment of methods of sustained agriculture should ensure food sufficiency. It is for this reason that the themes of this conference, such as Protection of Natural Resources, Sustainable Agriculture for Food and the Environment, Competition in Agriculture for Food, Fibre and Fuel, Food Safety, etc., have been chosen for discussion.

The conference programme focuses on the greatest achievements of agricultural research in the past five years and the possibility of further development of these very important scientific issues.

The conclusions of this conference will help in formulating the direction of agricultural research and become a source of inspiration for politicians, scientists and investors, and a rich source of information to the public interested in agricultural research.

Jiří Urban
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Former Deputy Minister of Agriculture of the Czech Republic
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Executive Summary

The OECD Co-operative Research Programme: Biological Resource Management for Sustainable Agricultural Systems (CRP) was established in 1979 to strengthen co-operative efforts among research scientists and institutions. Its main objective is to strengthen scientific knowledge and provide relevant scientific information and advice to inform policy decisions related to the sustainable use of natural resources in the areas of food, agriculture, forestry and fisheries.

The Programme is anchored in both the policy and scientific communities in the fields of food, agriculture, forestry and fisheries, which, more than ever, develop in a multidisciplinary environment. This happens so as to respond to the varied demands from a range of stakeholder groups with interests in these fields, and to take into account an evolving globalised world in which food production systems are interlinked.

The CRP implements its work through two types of activities: Research Fellowships through which it funds scientists to conduct research projects in a different Member country1 with a view to strengthening the international exchange of ideas and increasing international mobility and co-operation; and Conference sponsorship (or co-sponsorship) of international conferences, workshops, symposia, congresses, (organised by, for example, research institutions, international associations), with a view to informing policy makers, industry and the academic world of current and future research, scientific developments and opportunities.

A meeting of the Bureau of the Governing Body of the CRP and scientific advisors from its Management Committee2 in Budapest in April 2008 on the theme of “Vision for the Future” discussed the future direction of the CRP. The outcome of that meeting is to be found in the annex to this executive summary. As a follow up, and with the help of the Czech Ministry of Agriculture, the CRP organised a Conference in Prague in 2009 on “Challenges for Agricultural Research”. This conference gathered experts from conferences the CRP had sponsored in 2005-2009 to review the progress agricultural science has made over this period, and to identify challenges for the future.

The global drivers were seen to be food security, climate and environmental changes. The Prague Conference was organised in five sessions: (i) Coping with Pressures on Natural Resources (Water and Soil); (ii) Delivering Sustainable Agriculture for Food and the Environment; (iii) Competition in Agriculture for Food, Fibre and Fuel; (iv) Food Safety Today and Tomorrow: the challenges in changing food and farm practices; and (v) Regulatory Challenges.

The session on Coping with Pressures on Natural Resources reviewed the use – and loss – of water in the whole food chain and the effects of a changing climate on the availability and equitable distribution of water. Problems of intersectoral competition, including for biofuel production, the degradation and pollution of water bodies, unsustainable groundwater use, the need for bold international agreements and the reduction of corruption were discussed.

The importance of soil is often overlooked, especially the consequences of soil degradation and the resultant loss of nutrients, and the effects climate change has on soil, and the effects soil and its use can have on climate change, and the loss of agricultural land to other uses. For example, one ton of carbon is needed to produce, transport and apply one ton of nitrogen in fertilisers. Research is urgently needed to establish credible estimates of soil degradation and its impact on ecosystem services, food security and human nutrition. Policies are needed on land use and its management to minimise and reverse degradation risks. Concurrently, improved communication among all stakeholders is essential.

The session on Delivering Sustainable Agriculture for Food and the Environment looked at various aspects of agricultural management systems: land use to improve productivity and favour biodiversity, the role that genetically modified (GM) plants may play in sustainable crop protection; and how sustainability science can effect change in both developed and developing economies.

It was recognised that effort needs to be put into developing systems and landscapes that will provide ecosystem services such as carbon sequestration, flood control and biodiversity as well as improving production. Sustainable crop protection should use all suitable techniques compatible with economic, ecological and social requirements to improve crop productivity whilst preventing loss both before and after harvest. Integrated pest management is one of the most efficient ways to prevent loss and was examined in the context of the contribution of GM crops. There is an onus on the part of rich countries in particular to examine policies to make agriculture more sustainable, whilst innovative ways of helping to finance sustainable practices in the developing world need to be identified. Above all, sustainability issues must be based on science and agricultural researchers have a responsibility to articulate that science in a simple way.

Session three looked at competing pressures in agriculture to produce food, fibre and fuel and at responses for coping with those pressures. The challenge to food production by biofuels is considerable and the importance of not using agricultural land for crops for biofuels and other bio materials was stressed, particularly if changes in land use cause biofuel production to increase green house gas (GHG) emissions rather than reduce them. Growing global populations with enhanced spending power will increase the demand for meat, necessitating adequate land availability, but at the risk of increased GHGs and pollution of water courses through waste and run-off. Whilst research into technologies to reduce these effects in livestock is being undertaken, more research is needed.

A major use of agricultural land is wheat cultivation, but as a slowdown of yields has been observed, new methodologies and technologies need to be explored to understand why and bring solutions. A significant investment in research funding is needed to cope with the challenge ahead.

Turning to aquaculture to provide a solution to the demand for food and to reduce pressure on the world’s fish stocks is not necessarily as straightforward as it seems; aquaculture still takes considerable resources from the seas to feed cultured fish. Important research into using plant protein as a substitute is being carried out and could have great potential.

The main message of this session, however, is that these new technologies and methodologies are important to the global food system and therefore need to be supported and shared globally.

Food safety and the importance of food and farming practices – session four – can be seen from several different angles: from understanding the significance and management of toxic fungi on crops (mycotoxins) in the food chain and their contribution to human health problems; through the importance of research into pathogens transmitted to humans from animals and animal products (zoonoses), both ongoing research into currently known zoonoses and having the structures to cope with new ones which emerge; to using known technologies to produce animals that provide food that is healthier for humans; through to the importance of conserving the world’s rich diversity of plants and crops amongst a fast diminishing supply in order to have the greatest bank of genes possible to pick from to improve crop varieties for the pressures of the future.

The key messages emerging from this session are that the importance of animals as part of the food chain is as great as that of plants and that there is an urgent need for research and investment in research into animal breeding and pathologies. There is a worry that the rest of the world will gain from GM technology, but not the European Union (EU). Very closely linked to this is the urgent work that needs to be done with the public on these new technologies, to demystify them and explain clearly and precisely, and engage better with the public.

The final session of the conference looked at the different procedures of transgenesis and cloning and the regimes in place for controlling and certifying the new technologies. This included presentations on the official procedures and regulations in place in the US and Europe, and the work that the OECD is doing on genetically modified organisms.
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The over-riding message of the conference was that sustainable agriculture requires an integrated approach involving both the public and the private sectors: to harness science, technology, structures and supply chains to ensure productivity; to develop working practices that take environmental outcomes and resource pressures into account; to provide the right signals to farmers through pricing; to ensure a coherent approach to policy making at domestic, regional and global levels; and to pay more attention to considering social and educational issues. Agricultural research needs to be both broader in scope and in scale. Broader in scope to include productivity, environment/biodiversity, food chain and food safety, human nutrition, health, non-food products, climate change and socio-economic issues. Broader in scale to move from studying molecules to landscapes, from local issues to global issues and from the farmer’s needs to the needs of all the stakeholders.

These are indeed challenges for agricultural research, which, by 2050, will need to support a doubling of world food production, a reduction in the environmental footprint, the maintenance of economic returns for farmers and landscape managers, and the rationalisation of the allocation of photosynthate into food, fuel and carbon sequestration.

And how can this be achieved? Four main areas emerged from the conference:



	(i) productivity gains in major food crops and livestock systems need to be re-invigorated through the application of new technologies and integrated management practices;

	(ii) policies and incentives should be developed which recognise and reward the environmental gains made by land holders, particularly in the field of sustainable management of key resources (soil, water, natural vegetation);

	(iii) more focus on policies which assist agriculture to adapt to climate change; and

	(iv) greater focus on supply chain dynamics, particularly on post-harvest losses and inefficiencies in developing economies.


Notes

1
CRP Member countries are: Australia, Austria, Belgium, Canada, Czech Republic, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Japan, Korea, Netherland, New Zealand, Norway, Poland, Portugal, Slovak Republic, Spain, Sweden, Switzerland, United Kingdom, United States.


2
On 1 January 2010, the Management Committee officially became the Scientific Advisory Body to reflect its mandate better.







Report from the CRP Reflection Group meeting on “Vision for the Future”

Budapest 7-8 April 2008

Introduction

On 7 and 8 April 2008 the Management Committee of the Co-operative Research Programme: Biological Resource Management of Sustainable Agricultural Systems (CRP), upon the request of the Governing Body, met in Budapest to consider a “Vision for the Future” for the CRP programme, with a view to contributing to the preparation of the CRP’s mandate for 2010-2014. In addition to members of the Management Committee, Tony Burne (former Chair of the Governing Body), Yvon Martel (Vice-Chair of the GB), Peter Keet (GB) and Jim Lynch (former Chair of the Management Committee) participated in the deliberations.

The Reflection Group noted the appropriate timing of the meeting which offered the opportunity to provide input into the on-going in-depth evaluation of the CRP (and the Committee for Agriculture) in fulfilling its role in working towards sustainable agriculture.

The meeting discussed various issues related to the CRP. The present report is designed to provide the GB, the Mandate Steering Group (Messrs. Dodet, Burne, Fitt and Balázs) and the in-depth evaluators, with ideas for how the future mandate of the CRP might look. It is an input into a broader discussion and agreement by the GB and the COAG of a draft mandate that will precede the next mandate finally being adopted by the Council of the OECD in October 2009.

This report first reflects on the multiple roles of agriculture in the provision of public goods and services. The report then reflects on the CRP’s present themes and suggests some specific priority research areas for future work. The report then considers the governance structure of the CRP and in particular the respective roles of the GB and the MC and the links between the CRP and the Committee for Agriculture. The Reflection Group finally found it appropriate also to include some suggestions for a communications strategy that might help in adding visibility to the Programme.


Role of the CRP

The primary role of the CRP is to enhance global networks focussed on globally relevant research issues, while contributing significantly at the boundaries between policy and research. The CRP seeks to be complementary and to add value to work on agriculture, fisheries and food, and to support the overall OECD-wide agenda.

The CRP delivers these outcomes through fellowships, conferences and workshops which meet agreed criteria.


Multiple roles of agriculture, forestry, fisheries and food systems

Besides providing food and fibre, agriculture plays several roles and contributes significantly to societal welfare in a range of ways. As such, agriculture contributes significantly to both private and public goods. Chief among these are in energy, medicine, landscape amenity and design, land management through preventing erosion and off-site impacts, migration of people, containment of disease, habitat for biodiversity, healthcare, recreation and leisure. An increasingly important contribution of agriculture is in its interface with climate change through carbon sequestration. In this domain forestry (in a wider definition of agriculture) is also an important land use contributing to climate change mitigation. Finally, agriculture contributes to the development and resilience of rural economies and communities.

In considering the challenges faced by agricultural systems we also note that ocean ecosystems (e.g. fisheries, aquaculture and algae) reflect many parallels with agriculture in their need for sustainable management and can help relieve the stresses on terrestrial ecosystems.

These challenges are to be met against a background of decreasing agricultural resources as the quantum of arable land is finite and there are competing uses. Concurrently water is becoming more and more scarce and here also agriculture is in competition with other uses. These facts all point to the need for innovative strategies if we are to feed an increasing population. The only way to do this is to invest the necessary funds, efforts and energy into agriculture, forestry, food and fisheries research to achieve sustainable production outcomes. The need for international networking in agricultural and food research has never been more important.


The CRP themes

During the current mandate period, the CRP is addressing three main research areas, with a focus within them on renewable resources. Within the context of the sustainable use of agriculture and biological resources, these are:



	THEME 1: Securing the availability and managing the quality of natural resources for sustainable agricultural production systems

	THEME 2: Developing and adapting food, fibre and bio-energy enterprises, both modern and traditional, to contribute to the sustainability of natural resources

	THEME 3: Contributing to technological advances to sustain the global food and agriculture systems from input to final consumption


The Reflection Group considers that the three themes are relevant and will provide sufficient flexibility for the delivery of the Programme while encompassing the growing suite of priorities from both the policy and research communities and in the light of the overarching responsibility to respond to the challenges of climate change and policy coherence for development.

There are a number of issues that all have implications for agricultural research and which need to be mainstreamed into a substantive, multidisciplinary research agenda (taking into consideration the economic, social and environmental challenges of a given research project) to be able to respond to policy makers’ needs.

Few now doubt the growing scientific evidence that human actions are changing the global climate through the emission of greenhouse gases. The International Panel on Climate Change (IPCC) has projected that temperatures are highly likely to increase by 1.4-5.8 degrees C over the next 100 years. The result may be an increased frequency of extreme weather events and changing rainfall regimes with detrimental impacts on the natural world and on human society. Understanding these impacts is the first step to determining plans for action nationally and at global level. It is therefore imperative that science financed by the CRP automatically integrates climate change as an overarching challenge and addresses this in its work.

Developing countries are playing an ever increasing role in the food production system while, concurrently, their resource base is also under stress. For OECD countries it is therefore important to consider in their policy making, and hence in the research underpinning policy-making decisions, the interaction between the developing and developed world with a view to mitigate geographically negative economic, social and environment impacts policies may have. Coherence across agriculture and development policies can contribute to this, and research underpinning agriculture policy making should take policy coherence for development into account. The future alignment of developing economies in Asia and South America with the OECD and the CRP offers a unique opportunity to address this need.

Finally, the CRP also needs to be seen against the context of new and developing technologies.


Specific priority areas of agriculture and fisheries research

In discussing a range of issues that would be of particular relevance and priority to consider, the Reflection Group focused on the 12 areas of work described below. This is not exhaustive and as the CRP develops over 2010-2014, guidance from the Committee for Agriculture will periodically be sought with a view to prioritising the work and ensure the continued policy relevance of the Programme.

Landscape

Landscape is a useful conceptual principle which captures the integration of ecological processes and agricultural productivity at relevant spatial scales. Healthy functioning landscapes, with their links to the urban environment, have multiple roles and deliver a range of services to society some of which are non-economic and intangible in nature. This includes, but is not limited to, leisure, health, tourism and biodiversity conservation. Key services provided by landscapes include the stabilisation of water resources, significant buffering of climate through carbon sequestration of soil and the role of vegetation cover. Agriculture plays a key role in maintaining landscapes that deliver such services to society.


Spatial policy

Management of space and therefore ecosystems may be an important future challenge with implications for agriculture roles. Scale of impact, different uses of space, competitive claims from different user groups, and prices all affect the way agriculture is positioned in the policy mix being applied to terrestrial space. There are major competitive forces with respect to the agricultural versus non-agricultural uses of space. This includes urban and coastal encroachment. Mapping of different uses of space is an important component in the policy makers’ toolkits for addressing conflicting user claims and societal needs.


Invasive species and bio-security

With increasing global interactions across countries and continents, invasive species are increasingly a challenge and the importance of biosecurity preparedness and risk assessment is growing. Invasive pests and diseases threaten both agricultural productivity and biodiversity. From a human perspective, the emerging issues of pathogens transmitted from animals to humans (zoonotic diseases like SARS, avian “flu”), or directly to humans, animals and crops, can have devastating effects across the globe within a short time span. Understanding the spread of these pests and diseases, early detection and assessment to develop appropriate policy responses are crucial for modern societies. In addition, risk assessment is needed to gauge the importance of these challenges.


Water

Agriculture is a major user of water and in some regions and for some crops may be the primary user. Falling water tables means that water is increasingly being mined, and not replenished. Agriculture is a key driver in the water dynamics of catchments and its total water use may be seriously depleting water availability and impacting on quality. This nexus is becoming a widely recognised problem that needs to be underpinned with appropriate agriculture and food policy research.


Animal production

Growing demand for animal protein due to increasing living standards across the world has put pressure on the animal production systems. This has possible negative consequences for the environment with impacts on the use of feed and feed compounds, and water. In addition, there is competition for alternative uses of the same resources. There is an urgent need to reconsider present production systems with a view to reducing the externalities of animal husbandry including the identification of new and improved protein sources, animal production practices and animal movement. It is recalled that animal production is an important source of greenhouse gases, notably methane. The role of aquaculture to provide alternative sources of protein and more generally the use of the oceans have a potential to help reduce the stress on the terrestrial food production systems.


Forests

Forests, when sustainably managed, provide an important carbon sequestration service to society over and above social amenities, water retention, biodiversity and the environmental protection of land. Nevertheless the continued deforestation and certain forest practices make this a key research area, most notably in countries not members of the OECD. In this respect, deforestation in the developing countries is a major policy coherence for development issue.


Bio-products and bio-processes

There is a growing demand for bio-products produced with biologically sound farming practices. While still relatively small in the overall food market, this has become a non-negligible part of the consumers’ demand schedule. Further, there is a growing interest in bio-products and bio-processes on an industrial scale from the private sector. The interaction between these developments and traditional farming practices (e.g. food versus energy, pharmaceuticals, novel non-food uses for agricultural products) is prone to conflicts of interest and will take a growing space in the policy debate. Nevertheless, the science underpinning the possible externality effects of such production systems is underdeveloped and represents a significant opportunity.


Biodiversity

Biodiversity issues are increasingly coming to the forefront of the agriculture, forestry and fisheries policy debate. Modern management practices coupled with climate change and other human activities (e.g. urbanisation) consistently put pressures on biodiversity. The resultant loss of biodiversity not only threatens the functioning of terrestrial and marine ecosystems, but also the capacity of society to adapt to certain challenges (e.g. diseases). It is therefore important that management practices take into consideration the protection and enhancement of biodiversity and that policies are being brought to bear so as to define the limits of tolerable impacts. Two particular areas of concern with respect to biodiversity are “subsidies” for biodiversity and how to deal with property rights for genetic resources.


Waste (and by-products)

The policy and research challenges are to realise the potential and value of what might be regarded as waste. Recycling is an important objective for food production systems with a view to capturing the externalities. Animal husbandry is chief among the agriculture practices with major waste effects with impacts on the environment. Research in this area seeks to understand the potential of waste for alternative uses, improve the use of waste, for example, in energy production, including better sources of fertiliser and conditioners of soil.


Food security

Global food demand is undergoing major change in quantity and structure and will dramatically increase along with demographic changes. Globalisation of food production systems may add an additional food security risk. Both are likely to increase the uncertainty and vulnerability of the food production system. Research in this area can contribute to better identifying risks in food production chains through vulnerability, disease, outbreaks (biological and physical crises) and identify best practices among member countries in addressing such risks. The costs of inaction in this respect may add political risks and undermine the stability of societies.


Aquaculture and marine ecosystems

The marine ecosystem can also be an important provider of food and bio-energy products. Given pressures on terrestrial ecosystems it would be advisable to increasingly focus on the ability of the oceans to reduce the stress on the productive capacity of the terrestrial ecosystem, while recognising that some marine ecosystems are already under pressure. Research in this area could include better aquaculture practices and the use of algae in bio-energy production.


Energy use in food production

Food production systems are also responsible for adding to climate change through the energy needed to grow crops and raise animals, transport, processing and distribution. Research in this area on life cycle analysis could contribute to identifying food production systems with greater energy efficiency.



Governance

The Reflection Group considers that the present governance structure is a useful and appropriate way of delivering the aims and objectives of the Programme. It would be useful for the Management Committee to receive more strategic direction from the GB (it is suggested after consultation with the Committee for Agriculture (COAG)) on the future key priorities so that the Management Committee can steer its choice of appropriate conferences, workshops and fellowships to be considered for finance.

The Reflection Group supports the two main vehicles for delivering the Programme i.e. sponsoring of workshops (conferences) and fellowships. In this respect, the Group noted that the longer term policy challenges are most likely to be dealt with by fellowships, while the immediate and medium term policy issues are best addressed by the sponsoring of workshops and conferences. The conferences are also a means to involve a broader range of stakeholders.

As to the function of the Governing Body, the Reflection Group agreed with the analysis of the Chair of the CRP, M. Michel Dodet, that there is, at present, an insufficient interaction between the GB, and hence the CRP as a whole, and the COAG. The means to achieve this is nested in more appropriate communication channels, including, for example: (i) by participation of the Chair of the GB in COAG meetings, (ii) OECD staff participation in conferences/workshops sponsored by the CRP with a view to giving the COAG a necessary feedback on outcomes, policy relevance etc., and (iii) through improving the reporting from conference evaluators and Theme Co-ordinators to COAG. Likewise, the MC should be able to suggest to the GB conferences they consider to be of particular research relevance.

As a result, a bottom-up, top-down approach is achieved, with respect to the prioritisation of deliverables. In this way, a demand-driven research agenda is likely to develop. It is suggested that the role of the CRP’s GB will be, through its interaction with the COAG, to ensure that this is implemented so that the priorities of the COAG are continuously being considered by the Programme.


Communication strategy

The Reflection Group discussed and considered the communications of outcomes and intentions during the present mandate period and concluded that there is a need to revisit the way the CRP communicates both with the COAG and stakeholders at large. In particular, the Reflection Group suggests that, increasingly, recourse be taken to use (i) internet advertising (using the already existing CRP website), (ii) press releases as appropriate, (iii) reports of conferences (where some improvements have already been taking place), and (iv) in the provision of an annual report to the COAG and external stakeholders.

While the primary responsibility for the production of such initiatives would be with the GB, it was suggested that the Management Committee should be taking the initiative to produce an annual activity report and Policy Briefs, when appropriate. In this respect the Reflection Group acknowledges the need to communicate in a language that is accessible to a broad range of stakeholders with interests in agriculture, forestry, food and fisheries research.





Part I

Coping with Pressures on Natural Resources (Water and Soil)


Summary of discussions

John Sadler, United States Department of Agriculture (USDA)-Agricultural Research 
Service (ARS) Cropping Systems and Water Quality, Columbia, United States 
Research Unit

It takes only a cursory glance at per capita arable land and per capita fresh water supplies to recognise that global trends are not promising. Continued pressure both for land (housing,...
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