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EXECUTIVE SUMMARY 
 

The 1st Foresight Panel reported at a time of more than sufficient aggregate food supply under conventional 

food production technologies, a presumption that climate change ς though of concern ς was a 

ΨƳŀƴŀƎŜŀōƭŜΩ ŎƘŀƭƭŜƴƎŜΣ ŀƴŘ ǘƘŀǘ ƴŜǿ ŀƴŘ ŀŘǾŀƴŎŜŘ ǎŎƛŜƴŎŜ ŀƴŘ ǘŜŎƘƴƻƭƻƎȅ ǿƻǳƭŘ ōŜ ŀōƭŜ ǘƻ ŘŜŀƭ ǿƛǘƘ 

concerns about natural resource trends and the rising demand for meat protein. The 2nd Foresight Panel 

concludes from the scanned documents that, compared to the 1st Foresight exercise, the landscape has 

changed dramatically in three important respects:  

Lǘ ƛǎ ƴƻǿ ƛƳǇǊƻōŀōƭŜ ǘƘŀǘ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎ ǿƛƭƭ ōŜ ƘŜƭŘ ōŜƭƻǿ ƻǊ ŀǘ нϲ/ ōȅ нлрлΦ ¢ƘŜ ǿƻǊƭŘΩǎ ŎƻƳƳƻŘƛǘȅ 

and food trading system at present is largely dependent on only three grain crops (wheat, maize, rice). 

These crops respond variously to moderate change in mean temperatures and GHG concentrations but 

yield in all three is depressed as mean temperatures rise. 

Natural resource states and ecological functioning are approaching or are at tipping points in an 

increasing number of areas, with respect to biodiversity (fish, mammals, coral, birds, amphibians ς and 

possibly also insect pollinators, bees in particular), water (rates of groundwater extraction, 

pollution/quality, physical or economic scarcity), soils (qualitative and  physical condition).  Recognition 

of these trends has increased international competition for land and water to secure the domestic food 

security of nations that are already, or projected to be under combined population and economic 

growth, heavy food importers. 

Two key resources essential for the functioning of existing agricultural and food systems will approach 

physical or economic scarcity under current rates of, or proƧŜŎǘŜŘ ŜȄǇŀƴǎƛƻƴ ƻŦ ΨōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭΩ 

economic growth by mid-century: phosphorus and fossil fuel. While substitutes might over time be 

found for fossil fuel, phosphorus ς derived from phosphate rock ς has no known substitute and may be 

considered an absolutely limiting resource. Recognition of this is likely to drive up synthetic fertiliser 

prices and lead to increased competition to secure the sources of phosphate supply. 

 

Systemic perturbations, related to the above landscape changes through positive feedbacks, have increased 

volatility in financial and economic spheres, with knock-on and spill-over effects on food prices, hunger, 

and other indices of human welfare, as well as on the costs of agri-chemical inputs. These effects have 

increased consciousness of the gross inequalities and militate against evolution of consensus on how to 

mitigate, and adapt to, climate change, conserve global public goods, and ensure progress toward food 

ǎŜŎǳǊƛǘȅ ŦƻǊ ƳƻǊŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇŜƻǇƭŜΦ 

The perturbations appear to have increased short-term reluctance on the part of governments to address 

the implications of the trend data noted in (1) and (2) above, while the business sector in general appears 

unwilling to embark on transitions from business as usual without decisive shifts in government policy. 

Public opinion, on the other hand, seems to favour swift and direct re-framing of policy and action by 

governments so as to enable profound transitions in a climate-changing world. Financial authorities dealing 

with actuarial futures, insurance, and long-term investment, also are signalling quietly that the time has 

come for a more decisive response. 

Food security and energy security and ς through positive feedbacks that will drive further loss of resilience, 

also geopolitical instability ς none the less have risen quickly up the policy agenda and are likely to continue 

to claim attention in the near term, with increasing urgency over time. 
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At the regime level, private commercial organisations are setting their own production and food standards 

ς often above regulatory levels ς and using their command of the market to influence policy, with the aim 

of defining the innovation space in which solutions to the challenges noted are being developed.  

There seems no reason to doubt that their command of the advanced sciences, increasingly protected by 

proprietary IPR, could deliver solutions to yield challenges in conditions of more extreme natural resource 

and energy constraints , if yield were the only consideration and if 'business as usual' drivers continue 

unchanged.  

However, the 2nd Foresight Panel notes the following: (i) the restriction of the space for innovation to the 

science and technology from which commercial companies can make profit does not in itself ensure 

increased societal resilience; (ii) the privatisation of knowledge at a time of increasing systemic instability 

greatly increases risk, since the free flow of knowledge, of all kinds and from all sources of expertise and 

experience, is one of the guarantees of survival in times of rapid and profound change; (iii) commercial 

companies are unlikely to take on board the monitoring and alert functions of public science, although 

these functions are likely to be in increasing demand; (iv) commercial companies in competitive markets 

have no incentive to internalise environmental and other public good costs; (v) dis-interested oversight, 

regulation and standard-setting would become problematic, since independent sources of expertise and 

experience would be attenuated (in effect, ŎƻƳǇŀƴƛŜǎΩ ŎƻƳƳŀƴŘ ƻŦ ǘƘŜ {ϧ¢ ǿƻǳƭŘ ǇƭŀŎŜ ǘƘŜƳ ƛƴ ŀ Ǉƻǎƛǘƛƻƴ 

of self-regulation); and (vi) both citizens and governments may baulk at the concentration of power in (an 

increasingly few) private hands over the fundamental basis of life and society (and at the implications of 

this for democratic choice and control). 

At the niche level, there are everywhere in Europe and in numerous other places in the world, ongoing 

ŜȄǇŜǊƛƳŜƴǘǎ όΨƴƻǾŜƭǘƛŜǎΩύ ŀƴŘ ŀ ǊŜ-development of knowledge networks that are exploring and responding 

to the trend data. Some of the initiatives involve formal research partners and/or public or private 

organisations, others are embedded in civil society networks and movements of varying scale. They are 

creating and testing alternatives to business as usual in agricultural and food systems. It is from these niche 

experiments that the profoundly creative, step-wise mitigation and adaptation potentials are emerging.  

Some experiments already are beginning to influence the direction of change in regime at farm enterprise, 

territorial, sector, value chain, community (etc) levels. However, the institutional provisions at regime level 

ŀǊŜ ǇǊƻǾƛƴƎ ΨǎǘƛŎƪȅΩΣ ōƭƻŎƪƛƴƎ ǘƘŜ ǊŀǘŜ ŀƴŘ ǎŎŀƭŜ ƻŦ ǇǊƻƎǊŜǎǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǎŜŜŘ ǎȅǎǘŜƳǎ 

that offer greater resilience in a climate changing world are constrained by the dominance of a few 

companies in commercial seed supply, the current and emergent IPRs, TRIPS, restrictive interpretations of 

UPOV 1991, the DUS requirement, restrictions on so-called heritage seeds and the weak support of 

participatory approaches to plant breeding.  Or, as the 2nd Foresight Panel notes, there is too slow a 

development of trans-boundary capacity to monitor and respond to new or resurgent pests and diseases in 

a climate-changing world, and too little investment in the underlying entomological and ecological sciences 

to support this function.  

The slowness of institutional development is of greater concern because social trends (especially, ageing, 

urban growth, city lifestyles) demand a new contract between rural and urban areas and functions. What 

ƴŜǿ ǎŜǊǾƛŎŜǎ Řƻ ǘƘŜ ΨǳǊōŀƴΩ ŘŜƳŀƴŘ ƻŦ ǘƘŜ ΨǊǳǊŀƭΩ όŜΦƎ. flood mitigation and prevention), and what new 

opportunities (e.g. agri-ǘƻǳǊƛǎƳύ ŀǊŜ ŎǊŜŀǘŜŘ ŦƻǊ ǘƘŜ ΨǊǳǊŀƭΩ ōȅ ǘƘŜ ǎƘƛŦǘ ǘƻ the cities? 

The social trends also increase the vulnerability of the population to interruptions in or break-down of food 

provisioning, and increases their potential exposure to pandemic diseases that may propagate quickly 

wherever people are concentrated, especially as populations are also highly mobile at a range of 

geographic scales.  
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At the same time, new opportunities for food provisioning may open up (such as manufactured meat 

protein, and algae-based biomass energy, or indeed, by means of a modernisation of urban gardening, for 

the production of fresh fruit and vegetables, as well as small bird, animal or fish enterprises, combined with 

waste/heat re-cycling). Such transitions would remove (a part of) primary production off farm land and into 

the cities, where consumers are concentrated, and could reduce the GHG emissions from agriculture and 

food systems.  

The organisation of knowledge, science and technology in the EU25 is inadequate to deal with the 

challenges noted above in an integrated way. Capacity (both infrastructures and expertise) is uneven, 

within countries and between countries, and fragmented at the EU level.  

There is no organised network or platform at sub-regional or EU-wide level for science to play an integrated 

alert function. Data on food, health, agriculture, forestry, landscape management, catchment 

management, rural, social, environment, climate, ecological, policy trends continue to be held in separate 

ΨƪƴƻǿƭŜŘƎŜ ǎƛƭƻǎΩΦ ¢ƘŜ Řŀǘŀ ǎŜǘǎ ŀǊŜ ƻŦǘŜƴ ƘŀǊŘ ǘƻ ƛƴǘŜƎǊŀǘŜ ōŜŎŀǳǎŜ ǘƘŜȅ ŀǊŜ built for different purposes, 

and on different technical platforms. As new questions are posed, different kinds of data are being 

assembled, that seek to measure what hitherto has been invisible or taken for granted. Much more decisive 

support seems warranted for these efforts, and a more rapid integration of these kinds of data into 

economic and financial decision-making. 

 It is not possible to make adequately informed choices among technological options on the basis of 

existing data on costs, price, and value. 

Systemic understanding is weak, presently largely confined to specialist centres and groups who have 

chosen to work on systems analysis and synthesis. The degree of inter-disciplinary cooperation required to 

understand and address the challenges noted in this report is not sufficient. Theoretical understanding of 

feedbacks, knock-ons, spill-overs etc is also relatively poorly developed, especially in terms of cross-scale 

and inter-temporal relationships and effects in food and agricultural systems. 

The withdrawal or decline in publicly funded R&D related to food and agriculture has weakened democratic 

oversight of the options for change, regulatory capacity, and the integration of public goods into private 

decision-making. 
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1. Introduction  

1.1 Conceptual framework and general statements  

Emerging consensus: there is a growing systemic problem and the costs of inaction are rising  

The 1st Foresight report noted that governments could choose to do nothing in the face of negative trend 

data on natural resources and ecosystem functioning and of increasing GHG (greenhouse gas) emissions, or 

take steps to mitigate and adapt so as to reduce the vulnerability of their societies to the anticipated 

impacts, or begin a deep and profound transition toward new ways of managing economic activity and 

securing human welfare. In the intervening years the negative trends have worsened, and much faster than 

anticipated. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2008 will be remembered. During this year, the world has witnessed an oil crisis, with exceptionally high 

price spikes, a food crisis, which has generated social unrest in many parts of the world, a financial crisis, 

which has struck the biggest banks in the world, and more recently the beginnings of what seems likely to 

be a deep and prolonged worldwide economic crisis, with high unemployment and falling demand. The 

nature of globalisation, as presently organised, means that for the first time in human history a catastrophic 

weakness in a part of the economy propagates across the entire world, and across socio-economic sectors.  

 

The interdependent crises have shaken strongly the existing policy paradigms, introducing into national and 

international politic agendas measures that up to a few years ago would be considered unthinkable. The 

cascading sequence of the events has made clear that there is an essential interdependence among crises, 

and that problems declaring themselves in each field should be dealt with means of systemic approaches 

that seek to dampen positive feedback. 

 

CO2 emissions from fossil fuels increased 1.0% per year during the 1990s; their 

growth rate accelerated to almost 3% per year from 200 to 2005. If current trends 

continue, future emissions will exceed even the highest of the emission scenarios 

used by ICCP for simulations of future climate change. The situation is aggravated 

by the fact that an increasing fraction of emissions remain airborne because of a 

decreasing efficiency of natural sinks (particularly of the oceans). In combination, 

the increasing emissions result in rapidly growing atmospheric GHG 

concentrations.  

According to the Global Carbon Project (GCP) 2008 Report anthropogenic CO2 

emissions are growing four times faster since 2000 than during the previous 

decade, and are above the worst case emission scenario of the IPCC. They also 

point to a decline in the efficiency of CO2 natural sinks (5% decline over past 50 

years).  Methane and nitrous oxide emissions are projected to further increase by 

35 to 60% by 2030, driven by growing nitrogen fertilizer use and increased 

livestock production in response to growing food demand (FAO-HLG Conference 

on World Food Security, 2008).  
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Let us examine the links between food, energy, climate and finance. 

¶ Climate change is generated by emissions of greenhouse gases that in turn are largely dependent on 

fossil energy use (mainly coal and oil) and by methane and nitrous oxide emissions from agriculture; 

¶ Food production, distribution and consumption depend strongly on fossil fuel energy consumption; 

high oil prices affect costs of production, processing, transport, conservation; at the same time, 

agriculturŜΩǎ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ όDIDύ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ƛƴŎǊŜŀǎƛƴƎ ŀǎ ǊƛǎƛƴƎ ƛƴŎƻƳŜǎ ŘǊƛǾŜ 

up demand for meat proteins; 

¶ Climate change hits agricultural productivity directly through drought, floods, pests, diseases and 

catastrophic events, as well as by temperature changes that affect plant productivity; 

¶ In order to anticipate the foresighted peak in oil reserves, many governments are subsidising the 

production and trade of biofuels, so contributing to increased food prices; 

¶ In order to diversify financial assets, investors are turning their attention to agricultural commodities, 

amplifying price increases; 

¶ In order to safeguard their own domestic food security, countries with high populations and/or low 

agricultural potential are competing with small farmers in other countries for land and water by buying 

or contracting large tracts of land. 

The emerging issue in this regard is that we are facing times of turbulence, characterized by catastrophic 

events, tipping points and system collapse. Theoretically, sƛƴŎŜ ŀƎǊƛŎǳƭǘǳǊŜ ŎƻǾŜǊǎ ǎƻƳŜ пл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 

land surface, agriculture offers large potential for mitigation. But mitigation by means of agriculture is 

ŎǳǊǊŜƴǘƭȅ ǎŜŜƴ ŀǎ ǇƻƭƛǘƛŎŀƭƭȅ Ψǘƻƻ ŘƛŦŦƛŎǳƭǘΩ ƻǊ ƛƴǎǳŦŦƛŎƛŜƴǘΦ ±ǳƭƴŜǊŀōƛƭƛǘȅ ŀƴŘ ŎǊƻǎǎ-sectoral adaptive 

governance are going to be key policy concepts.  

The Fordist era guaranteed stability and wealth on a national basis. The neo-liberal era generated a dualism 

between immense accumulation of wealth in some areas and for some people, and economic, social and 

environmental local crises in other areas. The era we are approaching does not provide security for anyone.  

 

 
 

Dealing with vulnerability means changing attitudes to risk, privileging diversification over specialization, 

adopting precautionary principles, and focusing on autonomy from outside resources rather than 

maximizing output through exchange. Transition to adaptive governance means, among other things, much 

greater public support for trialogue between governments (and their technical agencies), citizens and 

scientists, a privileging of longer term decision-making processes, and a reduced role for private business as 

a driver of short term changes that are individually profitable but that lock societies into collectively 

Nearly half (48%) of 12 000 respondents in a recent global survey (HSBC, 2008) of 

citizen opinion in 12 major economies thought that governments should play a 

leading role in the transition (only 25% thought that they were doing so). The 

majority thought that governments should be taking direct action, focusing on the 

big issues: investing in renewable energy, halting deforestation, conserving water, 

protecting ecosystems. (Instead, governments are focusing on indirect actions, 

ǎǳŎƘ ŀǎ ƴŜƎƻǘƛŀǘƛƴƎ ŎŀǊōƻƴ ΨŎŀǇ ŀƴŘ ǘǊŀŘŜΩ ǘǊŜŀǘƛŜǎύΦ ту҈ ŦŀǾƻǳǊŜŘ ǎƛƳǇƭŜ ΨŦŀƛǊ 

ǎƘŀǊƛƴƎΩ ƻŦ Ǝƭƻōŀƭ DID ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎǘƛƻƴǎΣ ƛƴ ǇǊƻǇƻǊǘƛƻƴ ǘƻ ŎƻǳƴǘǊƛŜǎΩ ŎǳǊǊŜƴǘ 

share of global GHG.  48% nominated climate change above economic stability 

among their top three concerns (September-October 2008) 

Source: HSBC 2008. The Climate Confidence Monitor 2008. HSBC Climate 

Partnership. London 
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unsustainable pathways and amplify positive feedbacks. Citizen understanding of what is at stake appears 

ƛƴ ǎƻƳŜ ǊŜƎŀǊŘǎ ǘƻ ōŜ ǊǳƴƴƛƴƎ ŀƘŜŀŘ ƻŦ ƎƻǾŜǊƴƳŜƴǘǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ƻǊ ǇŜǊƘŀǇǎ ŎŀǇŀŎƛǘȅ ǘƻ ŜŦŦŜŎǘ ǊŀǇƛŘ ŀƴŘ 

deep change. 

  

The Stern review ( Stern, 2007) made clear that inaction imposes strong costs. More recent estimates 

indicate that the costs are rising steeply and are beginning to outweigh the benefits, even in present terms. 

Lƴ ŜŦŦŜŎǘ ΨƛƴŀŎǘƛƻƴΩ ƛǎ ǘƘŜ ƻǇǘƛƻƴ ǎƻ ŦŀǊ ŦƻƭƭƻǿŜŘ ς the many policy commitments and innumerable local 

initiatives seeking a transition have left the main economic drivers intact; and public policy and private 

ōǳǎƛƴŜǎǎ ŎƘƻƛŎŜǎ ƭŜŀǾŜ ǳƴŎƘŀƭƭŜƴƎŜŘ ΨōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭΩ ǎŎŜƴŀǊƛƻǎΦ  !ǎ ǘƘŜ нnd Foresight scenario analyses 

suggest, much stronger and bolder pro-active policy would be required to achieve the transitions that now 

seem indicated. 

The food crisis: food security concerns as an emergent driver 

The food crisis has made food security a key issue in the global policy agenda. Internal food security has 

become also a national and EU- level affair again for Member States (MS), after decades of oversupply and 

repeated attempts to reduce agricultural production volumes. This attention to food security has opened 

ǇƻƭƛŎȅ ŀŎǘƻǊǎΩ ŜȅŜǎ ǘƻ ǘhe consequences of three recent trends in agriculture and food policies: the dramatic 

decline in public investments in agriculture in the world, private investments that have favoured large scale 

specialized farming and food systems and the increasing concentration of ownership and control across the 

entire agri-food value chain. The perception that market liberalization has failed to provide food security 

even in rich nations has brought about a general agreement on the importance of searching for different 

models of agriculture and food provisioning.  

 

 
 

The perception of the urgency for new policy approaches is more widely shared since the 1st Foresight 

exercise; however, it must be considered that there remains a big gap between awareness and action. 

Measures that take into account jointly the interdependency of climate, energy and food issues are not 

easy to implement because they belong still to different areas of public administration, scientific and 

technical expertise, policy fields and policy networks. And there is still no adequate theoretical and 

methodological knowledge to address them in an integrated way. 

From the analysis of the above considerations it can be stated that in the next years the agricultural and 

food policy agenda will be concentrated on three objectives: 

¶ To maintain and increase the stock of global, regional and local public goods 

Family farming (and in a special way the role of women in agriculture and 
food systems), multi-functional agri-ecologies, and sustainable production 
ǇǊƻŎŜǎǎŜǎ ŀǊŜ ǎŜŜƴ ŀǎ ƪŜȅ ǘƻ ǎŜŎǳǊƛƴƎ ǘƘŜ ƛƴǘŜǊŘŜǇŜƴŘŜƴǘ Ǝƻŀƭǎ ƻŦ ΨǇŜƻǇƭŜΣ 
ǇƭŀƴŜǘΣ ŀƴŘ ǇǊƻŦƛǘΩΦ tǊƻŘuctivity, in this view, can be increased through 
investments in human capital, targeting (green) innovation policies to small 
family farmers, and re-investing public funds in advanced sciences and 
technologies for public good goals (The term  ΨŎƻƳƳƻƴ ƎƻƻŘǎΩ ƛǎ ǇǊŜŦŜǊǊŜŘ 
ƘŜǊŜ ōȅ ǎƻƳŜΣ ǘƻ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ΨǿŜ ŀǊŜ ŀƭƭ ƛƴ ǘƘŜ ǎŀƳŜ ōƻŀǘΩύΦ This perspective 
emphasises the important role of small farms, as well as innovative 
arrangements and forms of cooperation between farms for food security, 
rural development and the provision of public goods. Multi-functionality is 
consolidating itself as a dominant paradigm for farm management, aiming at 
maximizing outputs that are public utilities. 
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¶ To reduce the vulnerability and increase the resilience of social, economic, ecological 

systems; 

¶ To strengthen societal capacity for anticipating surprises, tipping points, domino effects, 

implying an increased support for multi-actor dialogue and innovative ways of placing 

science in society in interaction with other interests. 

There is no consensus on the proposed remedies buÔ Á ÇÒÏ×ÉÎÇ Á×ÁÒÅÎÅÓÓ ÏÆ ÔÈÅ ȬÁÌÅÒÔ ÆÕÎÃÔÉÏÎȭ ÏÆ 

science 

It can be said that there is much more consensus on diagnosis rather than on cure. There is an evident 

disagreement on aspects that have characterized the scientific and political debate in the years since the 1st 

Foresight exercise. As far as agriculture and food are concerned, the disagreement covers important areas 

such as trade, the role and impact of new technologies (especially GMOs, nanotechnologies, nutriceuticals), 

intellectual property rights, energy strategies (especially the extent to which production of biomass for 

energy should be encouraged), agri-food paradigms (organic / conventional, long chains / short chains etc.). 

As the debate generally has developed within sectoral boundaries, it is often easy to escape from general 

questions such as: 

¶ Are there limits to growth?  

¶ If not, how to guarantee that transition to a new technological and material base for human 

welfare does not lead to new inequalities and local catastrophes? 

¶ If yes, how to implement strategies that disconnect growth, environmental degradation 

(etc.), and progressive loss of welfare?  

 

The research policy agenda of the next years should be able to reduce areas of disagreement by filling 

knowledge gaps, and by encouraging the capacity of the research community to place science in society in 

ways that promote informed consensus on action. 

In this regard, we start from the hypothesis that research has three purposes: a) to feed innovation aimed 

at producing private goods; b) to feed innovation aimed at producing public goods; c) to provide an alert 

function, signalling risks and dangers ahead. 

 

 
Figure 1 ς Role of research and innovation 

In the Figure 1 we have represented economic activities as providers of both public and private goods. 

These activities are classified into production, distribution and consumption, highlighting the fact that 

innovation can stem from any of these activities. 
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According to a conventional discourse, private and public goals largely coincide. As economic growth 

currently is taken to be the measure of welfare, innovation aimed at producing private goals should 

produce wealth, employment, competitiveness. But these kinds of innovation would be inappropriate in 

presence of market failures, for example when production of private goods produces negative public 

goods, or when private benefits imply public risks. Climate change could be considered, for instance, as a 

gross market failure. In this situation research should fill knowledge gaps that alert decision makers to risks 

and dangers and that may reconcile private goods with public goods. 

 

It is increasingly the case that private goods do not coincide with public goods but the evidence for this 

often is not widely shared beyond specialist science circles or is hotly contested by privileged interests 

which benefit from challenging the evidence. The need for instruments that assess (measure) in advance 

the probable impacts of research, applied knowledge, and technology on the public domain and on the 

ecosystem services on which we all depend, has become stronger since the 1st Foresight exercise. The 

current and probable future trends in any case argue for a distinction to be made between types of 

research and innovation. For example, if the final users of research are predominantly big enterprises, it 

can be easily argued that the distributional effect on society will be largely favourable to these actors. 

The phase of human history that we are facing requires this kind of distinction. If the priorities suggested by 

the analysis of the present situation are to produce and maintain local and global public goods and to 

reduce the vulnerability of present systems of food provisioning, it would be appropriate to give priority to 

research and innovation with clear public benefits. 

1.2 What does the present document add to the 1 st Foresight exercise?  
The 2nd Foresight exercise updates the 1st (SCAR, 2007).  

  

 

 

 

 

 

 

 

 

 

 

 

 

Between the 1st and 2nd  the most important difference is related to the trend of events that culminated in 

нллуΣ ǘƘŀǘ ƘŀǾŜ ǎƻǊǘŜŘ ƻǳǘ ǘƘŜ ΨƴƻƛǎŜΩ ƛƴ ǘƘŜ ŀƎŜƴŘŀ ŀƴŘ ǘƘŀǘ ƘŀǾŜ ōŜƎǳƴ ǘƻ ŦƻŎǳǎ ǇƻƭƛŎȅ ŀƴŘ !Y{ ƳƻǊŜ ǘƻ 

issues that previously were considered of medium urgency.  

 

The 1st made three recommendations: to shift to a knowledge-based bio-society; to develop new strategic 

frameworks for the planning and development of research; to build knowledge transfer systems that could 

reach all sections of society. In addition, a paramount, urgent need was identified for research that 

developed understanding of the key systemic linkages and feedbacks.  While some progress has been made 

ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ŀƭƭ ŦƻǳǊΣ ƛǘ ǿƻǳƭŘ ōŜ ŦŀƛǊ ǘƻ ǎŀȅ ǘƘŀǘ ǘƘŜ ΨŀƭŜǊǘ ŦǳƴŎǘƛƻƴΩ ƻŦ ǎŎƛŜƴŎŜ Ƙŀǎ ƴƻǘ ǇǊƻǾŜƴ ǎǳŦŦƛŎƛently 

powerful to overcome inertia or drive toward changes in direction. 

The 1st Foresight exercise identified four scenarios: climate shock; energy crisis; 

food crisis; cooperation with nature. It pointed to declines in fossil fuel 

resources, land, water, biodiversity, energy availability, ecological services; and 

increasing world population, demand for food and feed, and climate change. It 

hypothesised that policy would become more focussed on global and regional 

responsibility for public goods, driving increased cooperation among nations, 

generations, and the public/private sectors. Research, technology development 

and training would focus on renewable energy; food, feed and water; climate 

and environment; communication, dissemination, and training.  
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It can be said that in the 2nd Foresight exercise there is thus a stronger emphasis on the drivers of policy, 

decisions, actions etc. In the 1st Foresight exercise the drivers were agreed at the beginning of the study. 

The 2nd has considered the drivers themselves to be problematic, and has taken into examination a broader 

set of drivers. We have given for instance much more emphasis to policy drivers, as the dramatic change 

we are experiencing puts into light problems that can be dealt with only in presence of strong public action, 

at international, EU, as well as national levels. In fact, our scanning exercise has shown that there are clear 

EU (or MS) pledges with regard to several aspects of the identified crisis, such as on food security, GHG 

emission cuts, millennium development goals, biofuel policies, or sustainable consumption. We have 

considered policy pledges such as these as drivers of the evolution of the systemic linkages in the crisis.  

And as coherence among policies is not only a matter of will but also implies technical and legal constraints 

or social and political resistance, they generate specific research questions. 

 

We have noted that it is typically simply assumed that these pledges are coherent with existing institutional 

ŀǊǊŀƴƎŜƳŜƴǘǎ ƛΦŜΦ ǘƘŜ ΨǊǳƭŜǎ ƻŦ ǘƘŜ ƎŀƳŜΩΣ ǎǳŎƘ ŀǎ ǘǊŀŘŜ ǊǳƭŜǎ ƻǊ ƛƴǘŜƭƭŜŎǘǳŀƭ ǇǊƻperty rights regulation. 

Strong IPRs, for example, are claimed to be necessary to increase the rate of innovation and to reward 

innovative behaviour. Yet the evidence clearly indicates that so far IPRs, which are claimed by some firms 

as being a support to innovation, have not increased the rate of innovation: on the contrary they are 

closing the space for innovation, in two ways: by forcing the search for technological solutions along a 

narrowing pathway that excludes the options, knowledge and experience that lie outside IPR protection; 

and by concentration of control over which products are brought to market, for which purposes, and for 

whose benefit, over-whelming the engagement of wider sets of societal actors.  

Current IPR provisions also set up some basic tensions. For instance, in relation to the IPRs that govern 

plant breeding, if you want IPRs to offer remuneration to plant breeders, you need a strong interpretation 

of UPOV 19911  ƛΦŜΦ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴǎ ǘƘŀǘ ƳŀȄƛƳƛǎŜ tƭŀƴǘ ±ŀǊƛŜǘȅ tǊƻǘŜŎǘƛƻƴ ŀƴŘ ƭƛƳƛǘ ŦŀǊƳŜǊǎΩ ǇǊƛǾƛƭŜƎŜΦ LŦ 

ȅƻǳ ǿŀƴǘ ŦǊŜŜ ŎƛǊŎǳƭŀǘƛƻƴ ƻŦ ŦŀǊƳŜǊǎΩ ǎŜŜŘǎΣ ǘƘŜƴ ȅƻǳ ƴŜŜŘ ǿƛŘŜ CŀǊƳŜǊǎΩ ǇǊƛǾƛƭŜƎŜ όōǳǘ ǘƘŜn it is hard to 

recover remuneration; thus breeding remains dependent on public research, funded by taxes).  As we enter  

a period of rapid change more rapidly and potentially catastrophically than envisaged by the 1st Foresight,  

it seems more rational to ǎŜŜƪ ǘƻ ǊŜǎǘƻǊŜ ǾŀǊƛŜǘŀƭ ŘƛǾŜǊǎƛǘȅ ǘƻ ŦŀǊƳŜǊǎΩ ŦƛŜƭŘǎΣ ƛƴ ƻǊŘŜǊ ǘƻ ƛƴŎǊŜŀǎŜ ǊŜǎƛƭƛŜƴŎŜ 

in the face of climate volatility, by arrangements that encourage a freer flow of biological material, data 

and information exchange. 

 

As for environmental drivers, the trends put into evidence in the 1st Foresight have been confirmed but the 

sense of urgency derived from them has strengthened by the evidence of an exponential increase in the 

negative trends, and by the interdependent 2008 events. From the analysis of the more recent documents 

scanned, we observe that attention is focusing on the costs of inaction and on the need to remove the 

obstacles to action. In terms of policy, it can be observed that environmental drivers are still considered in 

isolation from rural development and agricultural issues; yet the concept of public goods and ecosystem 

services are increasingly linking sectors of intervention so far independent from each other. The gravity of 

environmental crisis forces also attention to the need to stimulate the development of new agricultural and 

rural paradigms. 

 

                                                           
1
 Signature of UPOV 1991 is mandatory on entering membership of the WTO; members have a certain degree of 

freedom as to how they interpret its provisions in national law. 
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The 2nd Foresight also puts strong emphasis on social drivers. In fact, the current and probable future 

macro trends cannot any longer be ignored or under-valued. Ageing, migration, and trends in consumption 

affect deeply the evolution of food systems as well as rural/urban patterns. The more widely shared 

perception of risk, and growing appreciation of the scale of risk, makes trust one of the most important 

assets for societies facing rapid change. A lack of trust may amplify social concerns and turn into panic, as 

evidenced during the BSE crisis. Our exercise also has made clear the need to pay attention to, and to 

differentiate among, the impact of trends and policies on territories and on social groups. A clear example 

is large-scale biofuel policies, of which the impact is well documented on local communities and on gender 

(FAO 2008n; FAO 2008b). Another example is food policies in wealthy countries, that may create pressures 

on poor countries and shift production from subsistence crops to cash crops and thereby endanger the 

security that could be provided by local food systems. A third example is the impact of rural development 

measures on European countries, given that MS show strong differences in terms of administrative 

capacity, entrepreneurship, endowment of social and human capital. More generally, evidence drawn from 

ǘƘŜ ǎŎŀƴƴƛƴƎ ŜȄŜǊŎƛǎŜ ǎƘƻǿǎ ǘƘŀǘ ǎƻŎƛŀƭ ŎƻƴŎŜǊƴǎ ŀƴŘ ǎƻŎƛŀƭ ŀƴŀƭȅǎƛǎ ŀǊŜ ƻŦǘŜƴ ǘŀƪŜƴ ŀǇŀǊǘ ŦǊƻƳ άƘŀǊŘ 

ǎŎƛŜƴŎŜέ ǊŜǎŜŀǊŎƘ and policy design.  

 

With regard to technological trends, there are fields such as nanotechnologies, GMOs, nutraceuticals, 

nutrigenomics, that have introduced products and methods into the market but their impact on social 

organization has been rarely addressed, let alone their impact on the environment, risks of pandemic 

diseases, and on human health. The social distributional effects of new technologies are rarely taken into 

consideration: who benefits most from the introduction of patented technologies? How might they alter 

the balance between small farmers and large farmers, corporations and small and medium enterprises 

(SMEs)? From this observation we conclude that research should better address the linkages between 

science, technology and society. 

 

Lastly, our analysis has shown that a discussion on economic paradigms is developing fast. In particular, it 

has made evident that to deal with the challenges of the next decades, economic theory and practices 

should look to the distribution of power, the roles of consumers and of citizens, the meaning of 

ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ŀƴŘ ŜƴǘǊŜǇǊŜƴŜǳǊǎƘƛǇ ƛƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΣ ǘƘŜ ƳŜŀƴƛƴƎ ƻŦ ΨǊŜǎƻǳǊŎŜΩ όǘƘƛǎ ƛǎ 

particularly evident in the debate over endogenous versus exogenous rural development). Economic 

analysis also needs rapidly to bring into use valuation techniques and price data that show the true costs of 

economic activity so that economic policy decisions, at the level of farm enterprises, agri-business or 

government policy no longer externalize the natural resource, ecological or social costs of food and farming 

systems or of particular technologies. In addition, we note that regulatory, foresight, and investment 

processes and procedures at present are not able to value or do not adequately value either the risks or 

potential benefits of proposed options for action and technology. The danger is that continuation of false 

pricing will serve to amplify the positive feedbacks that are now built into food and farming systems. 
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2. Drivers  
As part of the scanning exercise we have identified a great number of drivers. This has required a process of 

classification according to content, and to time horizons, and to the boundary of the theme taken into 

consideration. With regard to content we have classified drivers into a) environmental, b) economic, c) 

social, d) technological, e) policy. With regard to time and theme boundaries we have defined i) external 

drivers, ii) dominant internal drivers, iii) alternative/emerging drivers, and iv), probable but not yet 

determined drivers of transitions (high uncertainty). External drivers (landscape) are those whose change 

does not depend or depends only in part by decisions related to the object of analysis. Dominant internal 

drivers (regime) are drivers that constraint present evolution paths. Alternative/emerging drivers (niches) 

are trends with little impact on the current trends, but with the potential to be drivers of transition to new 

regimes, as they contribute to breaking or to replacing dominant drivers. Not yet determined drivers of 

transitions (novelties) are drivers not existing before, the evolution of which can follow very different 

paths. 

2.1 Environmental drivers  

Landscape environmental drivers  

Climate change already was identified in the 1st Foresight as one of the most important drivers, with 

significant impact at short and in particular in the long-term perspective on agri-food prospects. The direct, 

predicted effects of global warning on different areas and their production possibilities and food security 

have been reported in several studies (FAO, 2008a,b,c,d,e,f,, etc). These figures refer to the previous "best 

estimates" of the projected global average, implying that if effective international action were taken, 

climate change could be prevented, although even with constant year 2000 emissions the "best estimate" 

until recently was for a further average temperature rise of 0.6 until the end of the 21st century adding to 

the 0.74 °C increase of the 20th century.  



9 

 

 
 

So, we face a global material situation of increasing physical and economic water constraints, increasing 

land competition, rising GHG emissions, and projected demand for food that requires that cereal outputs 

increase by 50% and meat outputs by 85% by 2030, with high probability of additional stress imposed by 

biofuels, pandemic diseases, food safety hazards, and a whole array of knock-on and spill-over effects that 

ratchet up the feedbacks. A 2°C temperature rise would cause a decline in yields of irrigated wheat (as 

presently constructed) ranging from 37 ς 58% (Brown, 2008) 

 

Developing countries are likely to suffer most in the near to medium term from the direct effects of climate 

change. The range of countries that seem likely to experience production declines in the near to medium 

term include Morocco, Australia, Zimbabwe, Venezuela, Chile, Greece, India. 

 

Rain-fed agriculture, which covers 96% of all cultivated land in sub-Saharan Africa, will be particularly hard 

hit. By the 2020s, yield from rain-fed agriculture in some African countries could be reduced by as much as 

50%. By the 2080s, land unsuitable for rain-fed agriculture in sub-Saharan Africa due to climate, soil or 

terrain constraints may increase by 30 to 60 million hectares. Crop yields in tropical regions are likely to 

decline even for small increases in temperature (IPCC 2007).  

 

It is increasingly evident that unless more dramatic international action is taken to reduce 

global greenhouse gas emissions, holding warming to 2°C by 2050 is no longer possible. Most 

recent estimates indicate that global temperatures could rise by 4°C or over by the end of this 

century,, with increasing probabilities of runaway climate change.  CO2 emissions from fossil 

fuels increased 1.0% per year during the 1990s, their growth rate accelerated to almost 

3% per year from 200 to 2005. Recent technial estimates  give no more than a 50:50 chance 

that global warming can be held to 2° C, assuming that GHG emissions peak by 2015, and 

decline by 6-8% a year from 2020 through 2040, and deliver complete de-carbonisation of 

economic activity by 2050 (Liverman, 2008). Giving ourselves higher odds would mean 

accepting steeper annual cuts. 

If current trends continue, future emissions will exceed even the highest of the emission 

scenarios used by ICCP for simulations of future climate change. The situation is aggravated by 

the fact that an increasing fraction of emissions remain airborne due to a decreasing efficiency 

of natural sinks (particularly of the oceans) and result in rapidly growing atmospheric CO2 

concentrations. 

Ψ5ƻ ƴƻǘƘƛƴƎΩ ƛǎ ƴƻ ƭƻƴƎŜǊ ŀƴ ƻǇǘƛƻƴ ǿƘƛƭŜ ƳƻŘŜǎǘ ǇǊƻ-active change would expose European 

populations to an unacceptable degree of vulnerability. The longer the process of change is 

delayed the greater the risk of catastrophic impacts, the weaker the resilience , and the higher 

the costs of adaptation. As the odds lengthen for above 2 °C warming, adaptation strategies 

will no longer be sufficient. 
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Overall, in the medium to longer term, the production-depressing effects of climate change are likely to 

outweigh any production-boosting effects, with production shifting somewhat unpredictably from 

developing to developed countries, and from southern to more northern latitudes. What is more difficult to 

foresee are the secondary economic and production effects in Europe, as the vulnerability to climate 

change varies widely across regions and sectors. Mountainous regions, coastal zones, low lying deltas, 

Mediterranean and Arctic regions are the most vulnerable.   

 

Agricultural growing seasons are becoming longer, especially in the North. This may favour introduction of 

some new crops but crop yields will be more variable because of projected increases in extreme weather 

events and presently unknowable pest and disease responses. The rate of change may make it impossible 

for many (plant, insect, bird, animal, tree, fish) species to adapt, decreasing agri-biodiversity, with presently 

unknowable effects. Soils will become more susceptible to erosion & negative off-site effects will increase.  

 

Soil water retention capacity will decline, affected by rising temperatures and land management; 

desertification trends in some parts of Southern Europe are irreversible. Increasing water demand for 

agriculture, especially in the Mediterranean region, will increase the unsustainable competition for water 

with tourism and household uses. The growing season of forests is changing with an increased risk of forest 

fires in southern Europe. Unpredictable changes in disease vectors and pests will significantly impact 

human and animal health (EAA-press release, 2008). Pörtner and Farrell (2008) indicate that all species 

have a very narrow temperature-dependent performance window which determines their ability to grow, 

breed or forage; increasing temperatures causes narrower thermal windows for these functions. The IPCC 

(IPCC 2007) report predicts that a rise in temperature of 1°C would put up to 30% of all species at risk of 

extinction. Of particular concern are the wild relatives of major crops; and 16-22% of the wild relatives of 3 

staple crops of the poor (peanuts, cowpea and potato) are threatened by extinction by 2050 (FAO, 2008i). 

 

Reactive nitrogen depositions (nitrogen oxides, ammoniac)  Atmospheric deposition currently accounts 

for roughly 12% of the reactive nitrogen gases entering terrestrial and coastal marine ecosystems globally, 

although in some regions, atmospheric deposition accounts for a higher percentage (Millennium 

ecosystem, assessment, 2005). Such gases, often transported over long distances, are mainly ammoniac 

(NH3), which comes as emissions from livestock manure/slurry as well as synthetic N-fertilisers and 

nitrogen oxides (NO and NO2, mainly from combustion of fossil fuels.) These emissions impact ecosystems 

negatively, especially those that have been developed under low-nutrient conditions such as flower-rich 

{ƻǳǘƘ !ŦǊƛŎŀ ƛǎ {{!Ωǎ ƭŀǊƎŜǎǘ ŜŎƻƴƻƳȅΦ wŜƎƛƻƴŀƭ climate models predict declining rainfall 

across southern Africa. Water resources in the Republic of South Africa already are fully 

used; thus the dilution effect is not any more possible and pollution is accumulating. There 

are increasing problems of toxic algae. Settlements in the republic are located on 

ǿŀǘŜǊǎƘŜŘ ŘƛǾƛŘŜǎ όōŜŎŀǳǎŜ ǘƘŀǘΩǎ ǿƘŜǊŜ ƳƛƴŜǊŀƭǎ ŀǊŜ ǳǇǘƘǊǳǎǘύΣ ŀƴŘ ǿŀǘŜǊ ŀƭǊŜŀŘȅ Ƙŀǎ ǘƻ 

be pumped to where people, industries, and agriculture are located. Maize, a staple food, 

will become an increasingly risky crop. Although the country has perhaps the most 

sophisticated water legislation in the world, technical and organisational capacity to 

implement its provisions is weak and scientific infrastructure to address the new 

challenges is lacking (Turton, 2008).  
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meadows, but also forests and moor land. This may result in so-ŎŀƭƭŜŘ άŎǊƛǘƛŎŀƭ ƭƻŀŘǎέΣ ǿƘƛŎƘ ǊŜŘǳŎŜ 

biodiversity and lead to imbalances in the ecosystem (change of species, acidification, less stress tolerance 

of plants, higher N2O emissions with secondary effects on the formation of ground level ozone and/or 

secondary aerosols) (OFEV et OFAG, 2008). These critical loads were defined already in the Göteborg 

protocol 1999, and were fixed in conventions by UNECE. For most of ecosystems the critical load is around 

5-25 N per kg/ha/year (UNECE, 2005). In many areas in Europe N-depositions are significantly above these 

critical loads already. Policy measures already adopted aim to reduce these loads. For example, for 

Switzerland it is recommended to reduce emissions by 50 % (to max. 10kg N/ha/year) (BAFU, 2008). 

 

Water users face dwindling supplies and growing demand; that means more competition for a resource 

with no substitute! In some studies this is indicated as an even more serious problem than peak oil or peak 

phosphorus. Water is being withdrawn from groundwater at increasing rates, and the ratio irrigated areas / 

population is decreasing. This means that food production in the world is increasingly dependent on rain, 

and climate change is reducing rainfall rates in many parts of the world. The water exploitation index (WEI) 

decreased in 17 EEA countries between 1990 and 2002, representing a considerable decrease in total water 

abstraction. But nearly half of Europe's population still lives in water-stressed countries. In Europe there are 

eight countries that can be considered water-stressed (Germany, England and Wales, Italy, Malta, Belgium, 

Spain, Bulgaria and Cyprus), representing 46% of Europe's population. In Cyprus the WEI exceeds 40 %2.   

 

Changes in the large-scale hydrological cycles mean that a vast water deficit is emerging, barely perceived 

by policy actors. Glaciers feeding rivers during dry seasons are melting; a serious problem is slowly building 

up in China, India, Bangladesh and South American countries; hydrologically inter-dependent drought and 

falling water tables are already a problem in the USA, southern and central Europe, in many parts of Africa 

and Australia.  Water management remains reliant on institutions for managing water use functions, with 

only meagre progress toward creation of institutions for the management of hydrological cycles, 

catchments and river basins.  

 

High probability consequences include increasing water scarcity, leading to insecurity in food supply 

(farmers losing to cities), further exacerbated by growing competition for water between agriculture, public 

water supply, industry and energy plants (Brown 2008,  Bates et al. 2008). Further surface sealing as a 

result of continued infrastructure development and urban expansion, and increased precipitation intensity 

and variability, are projected to increase the risks of flooding and drought in many areas, further 

contributing to agricultural risks. 

 

We note that, as areas shift from hydrological surplus to ŘŜŦƛŎƛǘΣ ǘƘŜ ΨŘƛƭǳǘƛƻƴΩ ŎŀǇŀŎƛǘȅ ƻŦ ǿŀǘŜǊ ƛǎ ǊŜŘǳŎŜŘΦ 

Agri-chemicals will concentrate, nutrients will concentrate, concentration in turn leading to management 

challenges that will throw up radically new questions and make considerable additional demands on 

science and technology.  Higher water temperatures are projected to affect water quality and exacerbate 

many forms of water pollution (eg. sediments, nutrients, pathogens, pesticides, salts) (Bates et al, 2008). 

And there is an urgent need to save water and increase water efficiency in all economic sectors. At present 

only about 45% of irrigation water reaches the crop, which as a consequence means that more crop is 

needed per drop of water (SIWI, 2008). 

                                                           
2
 

http://themes.eea.europa.eu/IMS/ISpecs/ISpecification20041007131848/IAssessment1116497549252/view_content 
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Soils are sources of concern as well. The global crop land availability is in decline as a result of population 

growth, soil degradation, soil losses and soil sealing, shrinking water resources, salt water intrusion into 

coastal aquifers, as well as rising temperatures that are leading to falling land productivity. The competition 

for land among agriculture, urban and industrial settlements will continue and will diminish in Europe the 

good agricultural land mainly around mega-cities. As an example the surface area of soil covered with an 

impermeable material (sealing) represents around 9% of the total area in Member States. Between 1990 

and 2000, the sealed area in EU15 increased by 6% and the demand for both new construction and 

transport infrastructures because of increased urban sprawl continues to rise (EU Commission, 2006a). In 

contrast there are still large areas in Central and Eastern Europe where the soils are under-exploited 

because of legal uncertainties concerning land ownership. Competition for land of good quality is 

increasing, with an increasing number of countries seeking to ensure their own food security by purchasing 

or leasing land in other countries. 

 

Biodiversity The loss of biodiversity, in particular of species and of genetic biodiversity, is still ongoing 

despite the measures and incentives provided on a range of levels (global, EU, national, regional). The 

aƛƭƭŜƴƴƛǳƳ 9ŎƻǎȅǎǘŜƳ !ǎǎŜǎǎƳŜƴǘ нллр ǊŜǇƻǊǘǎΥ άThe number of species on the planet is declining. Over 

the past few hundred years, humans have increased the species extinction rate by as much as 1,000 times 

ƻǾŜǊ ōŀŎƪƎǊƻǳƴŘ ǊŀǘŜǎ ǘȅǇƛŎŀƭ ƻǾŜǊ ǘƘŜ ǇƭŀƴŜǘΩǎ ƘƛǎǘƻǊȅ όmedium certainty). Some 10ς30% of mammal, bird, 

and amphibian species are currently threatened with extinction (medium to high certainty). Freshwater 

ecosystems tend to have the highest proportion of species threatened with extinction. Genetic diversity has 

ŘŜŎƭƛƴŜŘ ƎƭƻōŀƭƭȅΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ŀƳƻƴƎ ŎǳƭǘƛǾŀǘŜŘ ǎǇŜŎƛŜǎΦέ  

 

Even advanced genomics is dependent ultimately on freely circulating genetic diversity in the wild as a 

feedstock. Existing forms of agriculture are critically dependent on maintaining capacity in-field to respond 

to climate surprises and shifts in biological relationships. The extreme narrowing of the global food 

ǎȅǎǘŜƳΩǎ ǊŜƭƛŀƴŎŜ ƻƴ ŀ ƭƛƳƛǘŜŘ ǊŀƴƎŜ ƻŦ ŎǊƻǇ ŀƴŘ ŀƴimal species is of particular concern in this regard. 

Institutional constraints ς such as DUS requirements ς hinder the re-introduction of modern composite-

cross or population-based seeds back into modern farming. 

 

Loss of agri-biodiversity is associated with a range of causal factors, including destruction and 

fragmentation of habitats and the increasing use of land for non-agricultural purposes, emissions, 

agricultural intensification, etc. (Millenium Ecosistem Assessment, 2005).  Global energy demand is likely to 

continue grow steadily at least for the next decades. In a business as usual scenario, global primary energy 

demand is expected to increase by 50% between now and 2030; over 70% of this increase comes from 

developing countries, led by China and India. The primary driver of this surge in energy demand is GDP 

growth; population growth also drives energy demand, though not as much as GDP. The oil and gas import 

dependence is expected to increase, with increasing probability over time of disruption and price shocks. 

/ƻƴŎŜǊƴ ŀōƻǳǘ ǘƘŜ ǿƻǊƭŘΩǎ ŜƴŜǊƎȅ ǎŜŎǳǊƛǘȅ ƛǎ ƎǊƻǿƛƴƎΦ 

 

Oil is forecast to reach peak consumption by 2020 or 2030, depending on pessimistic or optimistic 

scenarios. The robustness of the estimates has been questioned but current industry expectations are that 

by 2050 oil consumption will be lower that consumption in 2000 (мпм 9WκȅŜŀǊύ ƛƴ ŀ ΨǇŜǎǎƛƳƛǎǘƛŎΩ ǎŎŜƴŀǊƛƻ Σ 

ŀƴŘ ǎƭƛƎƘǘƭȅ ƘƛƎƘŜǊ ƛƴ ŀƴ ΨƻǇǘƛƳƛǎǘƛŎΩ ǎŎŜƴŀǊƛƻΦ ¢ƘŜ ŦƻƻŘ ŎƘŀƛƴ ŎǳǊǊŜƴǘƭȅ ƛǎ ƭŀǊƎŜƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ non-

renewable fossil fuel energy, and mainly on oil. The size of energy reserves (melting of the Arctic ice cap 
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may substantially increase the availability of reserves; coal gasification and related technologies may be 

used to exploit still abundant coal reserves)3, and the depletion rate, but especially the global warming 

effects of continued reliance on fossil fuels, will affect strongly food production, distribution and 

consumption. 

 

To sum up external environmental drivers are increasingly important for food production. Shortage of 

water, soils, energy, phosphorous will make food systems more vulnerable, especially in face of a growing 

food demand (Brown 2008, FAO 2008g).  We are consuming the resources that underpin our existence 

much too fast ς faster than they can be replenished. Yet our demands continue to escalate. The rate of 

growth in population is declining steeply but consumption continues to grow ς and for at least a fifth of the 

ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴΣ ƴŜŜŘǎ ǘƻ ƎǊƻǿ ƛƴ ƻǊŘŜǊ ǘƻ ƭƛŦŜ ǘƘŜ ǇƻƻǊ ƻǳǘ ƻŦ ƳƛǎŜǊȅΦ ¸Ŝǘ ƻǳǊ Ǝƭƻōŀƭ ŦƻƻǘǇǊƛƴt even now 

ŜȄŎŜŜŘǎ ǘƘŜ ǿƻǊƭŘΩǎ ŎŀǇŀŎƛǘȅ ǘƻ ǊŜƎŜƴŜǊŀǘŜΣ ōȅ ŀƴ ŜǎǘƛƳŀǘŜŘ ол ǇŜǊ ŎŜƴǘΦ LŦ ƻǳǊ ŘŜƳŀƴŘǎ ƻƴ ǘƘŜ ǇƭŀƴŜǘ 

continue at the same rate, by the mid-2030s we will need the equivalent of two planets to maintain our 

lifestyles (WWF, 2008).  

Regime environmental drivers  

Agriculture and food contribute significantly to carbon emissions, energy consumption, biodiversity and 

erosion. Among the activities of modern food chains, that have an impact on environment, we can list: 

production methods; choice of species and varieties to be sold; transport distance and mode, efficiency and 

scale of energy use; packaging intensity and waste prevention and management practices; GHG emissions 

and air pollution linked to conservation and preparation; packaging and organic waste (OECD 2002, ETP-

Food for Life 2008). Global food chains focus on a few species and varieties that are processed and sold 

globally, and with standardised characteristics, so marginalizing local species and diverse traits that, not 

having a market, tend to disappear. Loss of agri-biodiversity makes food systems more vulnerable to 

ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ŀƴŘ ōŜŎŀǳǎŜ ƛƴ ƎŜƴŜǊŀƭ ΨƎƭƻōŀƭ ǾŀǊƛŜǘƛŜǎΩ ŘŜǇŜƴŘ ǎǘǊƻƴƎly on external inputs (McInthyre et 

al, 2008). 

 

Forests are changing in extent, composition and productivity, with large forested areas experiencing 

increasing degradation or destruction. Global net loss in forest cover is offset in some regions (including 

Europe) by re-afforestation. Penalties for forest destruction have had only weak effect on rates or extent of 

ƭƻǎǎΤ ƳƻǊŜ ǊŜŎŜƴǘ ŜȄǇŜǊƛƳŜƴǘŀǘƛƻƴ ǿƛǘƘ ƛƴŎŜƴǘƛǾŜǎ ǘƻ ǊŜǿŀǊŘ ŦƻǊŜǎǘ ǳǎŜǊǎ ŦƻǊ ΨŘŜǎǘǊǳŎǘƛƻƴ ŦƻǊŜƎƻƴŜΩΣ ŦƻǊ 

sustainable forest management, and for exploitation of traditional non-timber forest products, require 

more time to evaluate. New opportunities for sustainable forest management are opening up in terms of 

carbon credits, bio-fuel markets and ς especially in the tropics ς for domestication and market 

development of wild or new non-timber forest products.  In an increasing number of areas modern agro-

forestry systems are offering new ways to reward multi-functional agriculture. The commercialisation of 2nd 

generation biofuels may offer new opportunities for multi-functional land use in currently marginal forest 

areas. 

 

Agriculture is affected by climate ŎƘŀƴƎŜΤ ōǳǘ ŀǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ƛƴŘǳǎǘǊȅ ŀƎǊƛŎǳƭǘǳǊŜ ƛǘǎŜƭŦ ŎƻƴǘǊƛōǳǘŜǎ 

significantly to greenhouse gas emissions (currently estimated by the IPCC at about 60% of anthropogenic 

methane and about 50% of nitrous oxide). In most European countries the most significant greenhouse gas 

                                                           
3
 For 21

st
 century, there is still a huge amount of coal available, and it is quite feasible to convert coal into fuel. But it 

will generate CO2 emissions. Therefore the limit is given by the global warming problems rather than by oil reserves 

depletion. 
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contributions from agriculture are methane and N2O (nitrous oxide). Globally the contribution of methane 

and nitrous oxide emissions is projected to further increase, driven by growing nitrogen fertilizer use and 

increased livestock production in response to growing food demand.4 There is no clear picture of the rate of 

change or pattern of net greenhouse gas emissions from agriculture in developing countries. In some areas 

methane production is still rising due to higher livestock densities. Several other factors also influence the 

greenhouse gas emissions such as the feeding regime, manure/slurry storage and application, use of 

artificial N-fertilisers and measures for soil protection (conservation and minimum tillage), use of fossil fuels 

in agriculture, scale of paddy cultivation, forest clearance or the use of moor land soils for arable crops, etc. 

(BAFU, 2008). All these accelerated processes are interacting with each other and the inter-action poses a 

big challenges to research and policy. A much more interdisciplinary approach would beneeded to tackle 

them. 

 

Reactive nitrogen gases (nitrogen oxides, ammoniac) Agriculture is also contributing to the formation of 

reactive nitrogen gases. In some areas in middle Europe ca. 10 % of nitrogen oxides and more than 90 % of 

ammoniac is generated from inappropriate storage and use of nitrogen rich fertilisers and manure/slurry 

(timing, too high losses in the air due to slurry distribution systems). These practices typically arise from a 

lack of knowledge and lack of better (more expensive) equipment. The situation has not much improved in 

the last years (WHO/Europe, 2006).  

 

Soil productivity and degradation On a world-wide level, the rate of growth in grain land productivity has 

been declining since 1990, from a 2.1% annual increase per decade, to 1.2% in 2000. It is expected to 

decrease further to 0.7% by 2010 i.e below projected rates of population growth (FAO 2008). Some 

authors, like Montgomery (2007) ƛƴ Ƙƛǎ ōƻƻƪ ά5ƛǊǘέΣ ƳŜƴǘƛƻƴ ǘƘat the loss of soil productivity, in particular 

through erosion, is running at about per 1mm a year, whereas the natural soil formation is about 0.02 

mm/year; to compensate this loss would require 50 years. Although the generalisation of this figure has 

been questioned, the estimate is valid for many areas, also in Europe, that in the last years have been 

intensively cultivated.  

Over the last few decades, there has been a significant increase in soil degradation processes. These 

processes are likely to further accelerate if nothing is done to protect soil. The European Commission has 

identified in its 2006 Soil Strategy (EU Commission, 2006a) several major threats, which seem likely to 

remain important, especially the following: 

Erosion: 115 million ha (12% ƻŦ 9ǳǊƻǇŜΩǎ ǘƻǘŀƭ ƭŀƴŘ ŀǊŜŀύ ŀǊŜ ŀŦŦŜŎǘŜŘ ōȅ ǿŀǘŜǊ ŜǊƻǎƛƻƴ ŀƴŘ пн Ƴƛƭƭƛƻƴ Ƙŀ 

are affected by wind erosion, 2% of which are severely affected (Van-Camp L. et al., 2004). 

This is mainly in arable land areas, related to a diversity of factors like soil tillage, rainfall, type of soil, type 

of crop, rotation (soil coverage) and cultivating systems. In several regions erosion programmes (e.g. with 

reduced soil tillage and rotations with more cover crops and leys) have started, but in many areas many 

soils are still affected strongly by soil erosion. 

Organic matter decline: Around 45% of soils in Europe have low or very low organic matter content (0-2% 

organic carbon) and 45% have a medium content (2-6% organic carbon). Organic matter decline is an issue 

in particular in Southern Europe but parts of France, the United Kingdom, Germany, The Netherlands and 

Sweden are also concerned. This decline has a high relevance as it also diminishes the CO2 sink capacity of 

the humus in the soil. The intensification of arable production (shorter rotations, no or little return of 

                                                           
4
 FAO-High Level Conference on World Food Security: the challenges of climate change and bioenergy (Rome, 3-5 June 

2008).  
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organic materials, too deep ploughing, too intensive tillage, etc.) will accelerate this process in the future 

despite some soil conservation programmes. 

Compaction: estimates of risk areas vary between 36% and 32% of European sub-soils being very 

vulnerable and 18% moderately so, in particular in regions with more rainfall and heavier soils. The 

increasing use of heavy machinery might raise the risks of compaction, although now more and more 

better wheels are used.  

Salinisation: around 3.8 million ha in Europe are affected by the accumulation of soluble salts. The most 

affected areas are Campania in Italy, the Ebro Valley in Spain and the Great Alföld in Hungary. 

Landslides tend to occur more frequently in areas with clayey sub-soil, steep slopes, intense and abundant 

precipitation and land abandonment, such as the Alpine and the Mediterranean regions. Again this trend is 

accelerated by the intensification of pasture use. 

Contamination: approximately 3.5 million sites may be potentially contaminated. 0.5 million sites are 

expected to be really contaminated and need remediation. Considered as risky substances are heavy 

metals (like copper in pesticides and also in some feed, cadmium in P-fertilisers, etc.) as well as other 

persistent organic contaminants such as PCB, dioxins, etc. Little is known about the long term impact on 

human health, including disruption of endocrine systems and foetal development, the accumulation in the 

food chain, and complex interaction among and with pesticide residues.  

Costs of soil degradation: Erosion, organic matter decline, salinisation, landslides and contamination might 

ōŜ ŎƻǎǘƛƴƎ ǘƘŜ 9¦ ǳǇ ǘƻ ϵоу ōƛƭƭƛƻƴ ŀƴƴǳŀƭƭȅΦ !ǎ ǘƘŜ Ŏƻǎǘǎ ƻŦ ǘƘŜ ƻǘƘŜǊ ǘƘǊŜŀǘǎ ŎƻǳƭŘ ƴƻǘ ōŜ ŀǎǎŜǎǎŜŘΣ ǘhe 

real costs of soil degradation are likely to exceed this estimate. The majority of these costs are borne by 

society 5 rather than by the polluter. 

 

Water and agriculture (nitrates, phosphates, pesticides, antibiotics, etc.). As many lakes and rivers and the 

sea coasts are surrounded by agriculture, farming practices play an important role in maintaining the water 

quality and the landscape. Lƴ ǘƘŜ aƛƭƭŜƴƴƛǳƳ 9ŎƻǎȅǎǘŜƳ !ǎǎŜǎǎƳŜƴǘ нллр ƛǘ ƛǎ ǊŜǇƻǊǘŜŘ ǘƘŀǘΣ άDƭƻōŀƭƭȅΣ 

water quality is declining, although in most industrial purification countries pathogen and organic pollution 

of surface waters has and waste decreased over the last 20 years. Nitrate concentration has grown rapidly 

in the last 30 years. The capacity of ecosystems to purify such wastes is limited, as evidenced by 

widespread reports of inland waterway pollution. Loss of wetlands has further decreased the ability of 

ŜŎƻǎȅǎǘŜƳǎ ǘƻ ŦƛƭǘŜǊ ŀƴŘ ŘŜŎƻƳǇƻǎŜ ǿŀǎǘŜǎΦέ 

 

One of the key concerns in many areas is a too high nitrate content in drinking and in ground water as a 

result of intensive agricultural practises, in particular related to arable and vegetable cropping systems and 

partially also intensive fertilised leys and meadows. The leaching of nitrates in the groundwater and in 

rivers can lead to a negative impact on the coastal areas. E.g. the river Rhine carries 25-30 % of the nitrogen 

released into the North Sea, which can result in oxygen scarcity and as a result in strong algae growth 

disturbing negatively the fauna and flora. If this nutrient load would be reduced by 50 %, the ecological 

state of the coastal areas could be improved by 25-30% (Prasuhn & Sieber 2005). 

 

The European Groundwater Directive demands reversal of the upward trends in pollutants in groundwater. 

It is however difficult to provide sound proof of a declining trend because of uncertainties about the length 

of time taken for movement of the groundwater that is being sampled in the monitoring wells. However , 

                                                           
5
 EU-COM Rapid Press release: Questions and answers on the Thematic Strategy on soil protection. 

MEMO/06/341.http://europa.eu/rapid/pressReleasesAction.do?reference=MEMO/06/341&format=HTML&aged=0&l

anguage=EN&guiLanguage=en 
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ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ƴŜǘǿƻǊƪǎ ƛƴ ǘƘŜ 9¦ ƛƴŘƛŎŀǘŜ ǘƘŀǘ άŀōƻǳǘ нл҈ ƻŦ ƎǊƻǳƴŘǿŀǘŜǊ bodies suffers nitrate 

concentrations over 50 mg/l, and 40% over 25 mg/l. Nitrogen from agricultural sources accounts for 

ōŜǘǿŜŜƴ рл ŀƴŘ ул҈ ƻŦ ǘƘŜ ƴƛǘǊŀǘŜǎ ŜƴǘŜǊƛƴƎ 9ǳǊƻǇŜΩǎ ǿŀǘŜǊΦ IƛƎƘ ƴƛǘǊŀǘŜǎ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƛƴ ƎǊƻǳƴŘǿŀǘŜǊ 

deteriorates water quality inducing economic and ecological problems. Excessive amounts of nitrates in 

water can also generate eutrophication and are negative for human health (Peña-Haro et al. 2008)έ 

 

Beside the eutrophication with nitrate there are still many lakes in Europe affected by a high eutrophication 

by phosphates. Whereas in the past this was mainly casused by non-agricultural sources (washing 

detergents), today the main cause of phosphate accumulation in lakes is from high animal stocking 

densities with inappropriate application of farmyard manure/slurry, which lead to surface losses of 

phosphates into lakes, particularly in areas with high rainfall and with high phosphate reserves in the soil. 

This can lead to a higher biomass production in lakes, resulting in oxygen scarcity with multiple negative 

impacts on the aquatic ecosystems such as formation of toxic substances, fish dying etc. Although the 

nutrient load has reduced over the last years because of farm adaptation measures as well as the 

application of technical solutions like aeration of lakes, the problem for several lakes is still not solved 

(BAFU, 2008).  

 

The contamination with pesticides in surface water, ground water and partly in drinking water, in 

particular after heavy rainfalls, is another problem area. In many countries studies show significant traces 

of these pesticides in the water. As there is no European wide complete monitoring of the use of pesticides 

it is difficult to get a clear picture of the contamination. However, recent studies show that certain pest and 

disease agents and by-products and/or metabolites of pesticides already have had a negative impact on 

ǿŀǘŜǊ ƻǊƎŀƴƛǎƳǎ ōŜƭƻǿ ŀ ŎƻƴŎŜƴǘǊŀǘƛƻƴ ƻŦ лΣм ˃Ǝ ŀŎǘƛǾŜ ǎǳōǎǘŀƴŎŜΣ ŀƴŘ ǘƘƛǎ Ƙŀǎ ǘƻ ōŜ ǘŀƪŜƴ ƛƴǘƻ ŀŎŎƻǳƴǘΦ6  

Potential effects of human health of low level contamination with pesticides need to be studied. 

 

Little is known about the pollution with veterinary medicines, e.g. antibiotics, which find their way through 

slurry during rainy periods into the rivers or lakes, and their impact on the ecosystems in soil and water 

(OFAG, 2008).  

Agriculture in future also can expect to experience surface water flooding from rainfall events that are 

increasing in intensity and frequency. These events heighten the risks that pollutants will be carried where 

they arŜ ƴƻǘ ǿŀƴǘŜŘΦ IƻǿŜǾŜǊΣ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ΨŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜ ǇŀȅƳŜƴǘǎΩ Ƴŀȅ ƻŦŦŜǊ ǎƻƳŜ ŦŀǊƳŜǊǎ 

additional income, with fields designated as spaces for temporary flood management. 

 

Biodiversity and farming practises: Agriculture has a particular responsibility for biodiversity, as farming 

practices have a strong impact on the species and habitat diversity, on the genetic diversity within species 

and for functional diversity. Strong drivers which have contributed to the loss of biodiversity are linked to 

intensification: higher mineral fertilisation, high pesticides and herbicide use, new mowing techniques of 

grassland, intensification of number of mowing per year, high stocking densities (with a lot of nutrients and 

slurry), etc. In many areas this intensification is predicted to continue. Although in the EU and in many 

countries all kind of efforts have been made to stop this decline, under a variety of programmes and special 

incentives, the most recent OECD environmental outlook (OECD, 2008aύ ǎǘŀǘŜǎΥ άIf no new policies are 

introduced, the conversion of natural land to agricultural use will continue to be a key driver of biodiversity 

                                                           
6
 Common Position (EC) No 3/2008 of 20 December 2007. 
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loss. ! ŎƻƴǎƛŘŜǊŀōƭŜ ƴǳƳōŜǊ ƻŦ ǘƻŘŀȅΩǎ ƪƴƻǿƴ ŀƴƛƳŀƭ ŀƴŘ Ǉƭŀƴǘ ǎǇŜŎƛŜǎ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ŜȄǘƛƴŎǘΣ ƭŀǊƎŜƭȅ ŘǳŜ 

to expanding infrastǊǳŎǘǳǊŜ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŜΣ ŀǎ ǿŜƭƭ ŀǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦέ  

 

One of the biggest challenge is the risk of the loss of endangered species. In some countries special 

payments for rare traditional breeds and old varieties/crops have been introduced, but it is not likely that 

the trend of biodiversity loss has been really stopped on a large scale nor that it will be in the near to 

medium term.  

 

Pesticide use Currently there are over 600 active pesticide substances on the EU market. In September 

2008 In the EU, a new Regulation7 came into force which lays down revised rules for pesticide residues. The 

new Regulation covers all agricultural products intended for food or animal feed. Maximum Residue Levels 

(MRLs) for 315 fresh products are listed, and these MRLs also apply to the same products after processing, 

adjusted to take account of dilution or concentration during the process. For each year the EU Commission 

reports on pesticide residues. The last public report of 2005 (EU Commission, 2007) indicates no significant 

reduction of pesticide residues for the period 1996-2005 (taking into account better detecting analysis in 

the laboratories). 

 

Overall 54.3 % of the 62500 samples (mainly fresh products and cereals) did not have residues, whereas 

41.0 % had residues below or equal to the MRLs. Differences are reported between the different product 

groups and import or export products. 4.7 % were above the MRLs. Currently worldwide more than 500 

species of insects, mites, and spiders have developed some level of pesticide resistance. This has created an 

issue around the EU pesticide regulation 91/414, because the agri-chemistry industry argues for 

maintaining as many synthetic pesticides as possible in order to avoid resistance problems, whereas from a 

toxicological point of view several categories of active ingredients currently on the market have proven 

negative impacts on health and the environment. 

The contribution of GM crops to reduction of the use of synthetic chemicals in crop protection has been 

mixed. 

 

 

 

 

 

 

 

 

 

 

 

The Millennium Ecosystem Assessment assumes that the modification of ecosystems can both increase or 

decrease the risk of particular diseases and pests, but that with an intensification of production also more 

pesticides will be used. Comparable resistance problems are known also for pesticides. An important role is 

played in crop protection by the breeding of more resistant or tolerant varieties. It remains unclear if in 

                                                           
7 Regulation (EC) No 396/2005 of the European Parliament and of the Council of 23 February 2005.  

AŦǘŜǊ ол ȅŜŀǊǎΩ ǇǊƻƳƻǘƛƻƴΣ н ǘǊŀƛǘǎ ƛƴ п Da ŎǊƻǇǎ ƛƴ с ŎƻǳƴǘǊƛŜǎ ŀŎŎƻǳƴǘ ŦƻǊ фр ҈ ƻŦ ǘƘŜ 
area sown. The IAASTD (2008) findings on the contribution of GM crops to crop 

protection include:  

¶ Robust evidence of resurgence of non-target & secondary pests 

¶ Mixed evidence for reduction in synthetic insecticide use (dependent on 
cropping system) 

¶ Robust evidence that Integrated Pest Management achieves steeper reductions.  
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future the breeding of tolerant or resistant GM-crops, as proposed by the Technology PlaǘŦƻǊƳ άtƭŀƴǘǎ ŦƻǊ 

ǘƘŜ ŦǳǘǳǊŜέ όETP, 2007), will reduce significantly the use of synthetic pesticides.  

 
Fertilizer efficiency: Between 1950 and 1990, world grain yield per hectare climbed by 2.1 percent a year, 

ensuring rapid growth in the world grain harvest. From 1990 to 2007, however, yield per hectare rose only 

1.2 percent annually. This is partly because the yield response to the additional application of fertilizer is 

diminishing and partly because irrigation water supplies are limited. (Brown, 2008). Recent assessments 

(see, for example, White and Cordell, 2008) of the declining availability of phosphorus fertilisers, derived 

from phosphate rock, signal that the era of cheap fertilisers is ending.  2007-2008 saw a 700% increase in 

the price of phosphate rock, from US$50 to US$350 tonne in 14 months. Absent discovery and 

commercialisation of alternatives, declining stocks are likely within the next thirty years to give rise to 

increasing resource competition. 

 

Pandemic pest and diseases in animal and plant production The movement of plant pests, animal diseases 

and invasive alien aquatic organisms across physical and political boundaries threatens food security in new 

ways in a climate-changing world. The higher mobility of people and globalisation of commodity and food 

trade increase the risks. Global public concern is growing across all countries and regions about the treats 

to human health in particular; the threats to food security are less well perceived. Countries are allocating 

relatively small but growing resources to detect, limit the spread, and improve the control of trans-

boundary pests and diseases such as avian influenza, foot-and-mouth disease and locusts. Animal and plant 

health services and activities are, albeit slowly, developing greater capacity for cooperation and for regional 

and global risk management, early warning and control (FAO, 2008e) 

 

In the livestock sector the development of diseases which were unknown a decade ago have appeared ς 

SARS is an example ς while others, such as foot and mouth disease, bluetongue and avian flu, have recently 

presented new challenges, reminding us that they remain very serious risks. The pattern of research 

funding is not well-matched to either existing or potential new patterns of disease, being concentrated on  

routine health threats that arise in intensive modern livestock (dairy, poultry) industries, rather than on the 

diseases that affect the animals and poultry on which the much larger number of small producers and poor 

consumers depend (IAASTD, 2008). 

 

Lƴ ŀ ¦b ŦƛƴŀƴŎŜŘ ǊŜǎŜŀǊŎƘ ǊŜǇƻǊǘ ƻƴ άLƴŘǳǎǘǊƛŀƭ [ƛǾŜǎǘƻŎƪ tǊƻŘǳŎǘƛƻƴ ŀƴŘ Dƭƻōŀƭ IŜŀƭǘƘ wƛǎƪǎέ όhǘǘŜ Ŝǘ ŀƭ., 

2007) it is noted that the recent emergence of contagious human diseases from animals, such as Nipah in 

1999, SARS in 2002 and the current epidemic of Highly Pathogenic Avian Influenza (HPAI), which has so far 

caused the death of nearly 200 people, have heightened public awareness of the potential linkages 

between wild animals, livestock production and global public health. The risk of disease transmission from 

animals to humans is likely to increase in future, as a result of human and livestock population growth, 

dramatic changes in livestock production, the emergence of worldwide agro-food networks, and a 

significant increase in mobility of people and goods as well as by the climate change.  

 

One of the main concerns that arises is that the concentration of food animal production and the 

ǳƴǊŜƎǳƭŀǘŜŘ ΨŜǾƻƭǳǘƛƻƴΩ ƻŦ ŘŜƴǎŜƭȅ ǇƻǇǳƭŀǘŜŘ ƭƛǾŜǎǘƻŎƪ ǇǊƻŘǳŎǘƛƻƴ ŀǊŜŀǎ ƴƻǘ ƻƴƭȅ ǊŜǎǳƭǘ ƛƴ ƳŀƧƻǊ 

environmental burdens, but also generate significant animal and public health risks. Globally, pig and 

poultry production are the fastest growing and industrializing livestock sub-sectors with annual production 

growth rates of 2.6 and 3.7 percent over the past decade. In industrialized countries, the vast majority of 
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chickens and turkeys are now produced in houses in which between 15,000 and 50,000 birds are kept 

throughout their lifespan. Increasingly, quail, pigs and cattle are also raised under similar conditions of high 

density. The consolidation of poultry and pig production for reasons of competitive advantage has also 

affected the geography of food animal populations. Over the past 60 years, the geographic distribution of 

both pig and poultry production are increasingly concentrated in particular locations which are often 

geographically coincident. With the geographical concentration of pig and poultry production, there has 

been an associated increase in global trade and movement of pig and poultry meat products, which over 

the past decade has increased at an average annual rate of 4.0 and 5.3 percent, respectively Animal 

slaughter operations have also become concentrated, leading to larger average distances for transport to 

slaughter. Investigations in relation to the recent HPAI outbreak in the UK revealed that links in poultry 

production within one enterprise between facilities located in the UK and in Hungary involved movement 

of hatching eggs, birds and poultry products four times before the final product reached retail.  

 

Recent experience has shown that disease containment in these areas is extremely difficult, and in the case 

of outbreaks can result in the ethically rather questionable destruction of millions of healthy birds. Reports 

of HPAI (highly pathogenic avian influenza) epidemics have increased over the past 10 years, with nearly as 

many minor and major epidemics having been recorded worldwide since 1997 as over the preceding 40 

years. Moreover, the extent of the more recent epidemics has dramatically increased. The HPAI epidemics 

in Italy, the Netherlands and Canada have shown that in densely populated poultry production zones the 

control of HPAI poses a substantial challenge, even for high quality animal health services. 

 

An unrecognized aspect of industrial food animal production concerns worker exposures to zoonotic 

diseasesΦ IǳƳŀƴ ŜȄǇƻǎǳǊŜ ǘƻ ΨǎƛƭŜƴǘƭȅΩ ŎƛǊŎǳƭŀǘƛƴƎ ŀǾƛŀƴ influenza is just as likely (or unlikely) to lead to 

emergence of a potentially pandemic strain as exposure to HPAI. 

 

Climate change has an important impact on transboundary pest and diseases both for plant production 

and animal production. Climate change will result in a higher probability of entry, establishment and spread 

of vector-borne diseases of animals, parasites of animals with free-living life stages, and pests of plants, 

diseases of fish and invasive alien aquatic species for the following reasons. The emergence of animal and 

plant pests and diseases and invasive alien aquatic species rarely can be foreseen, and lack of reliable data 

will make projections of the potential spread of such animal and plant pests and diseases and invasive alien 

aquatic species highly unreliable. Changes in rainfall, very complex to foresee, will have a major impact on 

outbreak and plague patterns of migratory plant pest species, in particular on locust species which are 

totally dependent on moisture and temperature. The scanning of documents showed, that there is clear 

evidence that climate change is altering the distribution, incidence and intensity of animal and plant pests 

and diseases such as Bluetongue, a sheep disease that is moving north into more temperate zones of 

Europe  (FAO, 2008e). 

 

Climate driven emergence of new plant pests and diseases is of concern, for instance, a new strain of 

wheat stem rust is threatening major wheat producing countries. It is estimated by FAO that 80% of all 

wheat varieties planted in Asia and Africa are susceptible to this new virulent wheat fungus; the fungus is 

spreading rapidly mostly by wind and could seriously lower wheat production (possible losses are 

estimated at 60 million t which is more than the entire annual US wheat production). This could lead to 

increased wheat prices and local or regional food shortages (FAO, 2008 o). 
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While drivers of plant pest change include increases in temperature, variability in rainfall intensity and 

distribution, change in seasonality, drought, CO2 concentration in the atmosphere and extreme events (e.g. 

hurricanes, storms), intrinsic pest characteristics (e.g. diapause, number of generations, minimum, 

maximum and optimum growth temperature of fungi, interaction with the host) and intrinsic ecosystem 

characteristics (e.g. monoculture, biodiversity) also affect change. Emerging pests are often plant pests of 

related speŎƛŜǎ ƪƴƻǿƴ ŀǎ άƴŜǿ ŜƴŎƻǳƴǘŜǊέ ǇŜǎǘǎΣ ǿƘƛŎƘ ŎƻƳŜ ƛƴǘƻ ŎƻƴǘŀŎǘ ǿƛǘƘ ƴŜǿ Ƙƻǎǘǎ ǘƘŀǘ Řƻ ƴƻǘ 

necessarily have an appropriate level of resistance, or are plant pests introduced without their biological 

control agents (in particular, insect pests, nematodes and weeds). (FAO, 2008e) 

 

Climate change may also result in new transmission modalities and different host species. Animal disease 

distribution that will be strongly influenced by climate change includes bluetongue and Rift Valley fever as 

well as tick-borne diseases. The effects of climate change on internal parasites (gastro-intestinal parasites 

and liver fluke) may include changes in the distribution of the parasites and the intermediate hosts. In areas 

that become wetter, these will become of greater importance. Changes wrought by climate change on 

livestock infectious disease burdens may be extremely complex. Apart from the effects on pathogens, 

hosts, vectors and epidemiology, there may be other indirect effects on the abundance or distribution of 

the vectoǊǎΩ ŎƻƳǇŜǘƛǘƻǊǎΣ ǇǊŜŘŀǘƻǊǎ ŀƴŘ ǇŀǊŀǎƛǘŜǎΦ 5ƛǎŜŀǎŜǎ ŎŀǳǎŜŘ ōȅ ŀǊǘƘǊƻǇƻŘ-borne viruses 

(arboviruses) include a large number of arthropod vector-borne (mosquitoes, midges, ticks, fleas, sand flies, 

etc.) that are often zoonotic, predominantly RNA viruses, that can cause haemorrhagic fevers or 

encephalitis in humans. They mostly spill over from natural reservoirs such as bats, birds, and rodents or 

other wild mammals. Emerging arbovirus disease complexes (particularly those in evolutionary flux) are by 

far the most important (climate change is only one factor altering disease ecologies). This group includes 

dozens of relevant disease complexes, which may be broken down into at least half a dozen subgroups, of 

which a number are chiefly animal diseases, others are of mixed animal and public health concern, while a 

third consists of mainly human diseases with an animal health dimension (FAO, 2008e). 

 

In the EU Action Plan on Animal Health and the EU Animal Health Strategy 2007 (EU Commission, 2007)) it 

is emphasized that animal health is of increasing concern. This concern stems from the public health and 

food safety aspects of animal health but also from the economic costs that animal disease outbreaks can 

trigger and the animal welfare considerations, including the implications for disease control. Therefore the 

EU has considered in its action plan, the EU animal health framework, the prioritisation of prevention and 

surveillance measures and research. Furthermore the European Technology Platform for Global Animal 

IŜŀƭǘƘΩǎ ǎǘǊŀǘŜƎƛŎ ǊŜǎŜŀǊŎƘ ŀƎŜƴŘŀ Ƙŀǎ ŀ ǎǘǊƻƴƎ ŦƻŎǳǎ ƻƴ ŀƴƛƳŀƭ ƘŜŀƭǘƘ ƛǎǎǳŜǎ ǎǳŎƘ ŀǎ ǘƘŜ ǇǊƛƻǊƛǘƛǎŀǘƛƻƴ ƻŦ 

animal diseases/infections, regulatory issues and research needs (ETP, 2007). Implementation will pose 

numerous as yet unresolved challenges. 

Niche environmental drivers  

Because agriculture can offer solutions to climate change, this sector is beginning to be regarded as a 

strategic asset (Hart, 2006). 

Agriculture is a major provider of environmental services, although these services are generally 

unrecognised and unremunerated (sequestering carbon, managing watersheds, and preserving 

biodiversity) (World Bank, 2007). One of the major challenges that the new ruralςurban context faces is 

increasing society's acknowledgment and willingness to pay for the sustainable provision of ecosystem 

services. The problem is how to convince households, cities, food and farming industries and farm 

enterprises of the need to pay for something that until recently was taken for granted and usually free.  
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The development and implementation of new agricultural production/distribution/consumption visions 

(The Soil Association 2007; International Commission on the Future of Food, 2008) could change 

consistently the rate of emissions of greenhouse gases, in some cases reversing the carbon/energy balance. 

However, appropriate drivers of such reversals are not currently in prospect. 

 

More efficient use of resources and inputs Low external input sustainable farming system (LEISA) and 

further advancements in the scientifically-informed development of organic farming systems show strong 

socio-technical possibilities and potential for reducing energy use.  

Examples include:  the optimal use of legumes in the rotation or as green manure, and in integrated 

intercropping systems. Nitrogen leaching rates in organic arable fields are reduced by 35% to 65% when 

compared with conventional fields (various European and US studies). In a 30-year field experiment in 

Switzerland, the active ingredients of sprayed pesticides in the organic arable crop rotation were only 10% 

that of the identical integrated and conventional crop rotations (in the organic crop rotation, copper, plant 

extracts or biocontrol agents were used, while in the integrated and conventional crop rotation herbicides 

and pesticides in compliance with IPM standards were used (IFOAM and ISOFAR, 2008). 

 

Further development of organic and low external input farming concepts A ban on use of nitrogen from 

fossil fuels and its replacement by leguminous and organic nitrogen could reduce GHG emissions 

considerably. For some crops and livestock products such as cereals, grass-clover and milk this would result 

in a lower total emission of greenhouse gases (GHG) per kg product in organic compared with conventional 

systems; for other crops with relatively low yields such as organic potatoes, however, the organic system 

needs further improvement to reduce energy use and GHG emission per kg of product (Halberg, 2008). 

Organic farming techniques such as shallow ploughing, recycling of livestock manure onto arable cropland, 

composting techniques, integration of green manure, catch crops and cover crops, agroforestry and alley 

farming as well as diversified crop sequences all reduce soil erosion considerably and lead to increased 

formation of soil humus. This often results in considerable annual carbon gains (between 40 kg and 2000 kg 

of C per hectare.  

 

A big mitigation potential has been shown in conservation tillage measures. The IPCC (2000) estimated that 

conservation tillage can sequester 0.1ς1.3 tonnes C ha-1 y-1 globally, and feasibly could be adopted on up 

to 60 percent of arable lands. These benefits accrue only if conservation tillage continues: a return to 

intensive tillage or mould-board ploughing can negate or offset any gains and restore the sequestered C. 

 

Higher soil organic matter content as well as greater diversity at landscape, farm, field, crop and species 

level might help organic and LEISA farmers to adapt more effectively to increasingly unpredictable weather 

conditions both locally and globally (IFOAM and ISOFAR, 2008). Soil carbon sequestration could be even 

further increased when cover crops are used in combination with conservation tillage (FAO, 2006).  

 

Similar results with regard to carbon sequestration have been reported from organic farming, as organic 

practices have evolved since the early years of the twentieth century. Organic farming increases soil organic 

carbon content. Additional benefits are reported such as reversing of land degradation, increasing soil 

fertility and health. Trials of maize and soybean reported in Vasilikiotis (2001) demonstrated that organic 

systems can achieve yields comparable to conventional intensive systems, while also improving longterm 

soil fertility and drought resistance (FAO, 2006). In a long-term US study of Agricultural Research Service 

(ARS) from 1994 to 2002 (Teasdale, 2007), a comparison was made between light-tillage organic corn, 
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soybean and wheat with the same crops grown with no-till plus pesticides and synthetic fertilizers. In a 

follow-up three-year study with corn with no-till practices on all plots, the organic plots were shown to 

have had more carbon and nitrogen and to yield 18 percent more corn than the other plots did.  

 

Local and regional biodiversity programmes 

The introduction of ecosystem service support system on regional and local level, in some countries also 

under Natura 2000 programmes, have contributed to an improvement of biodiversity, although not for all 

species. In particular the improvement of ecological quality of habitats and their inter-linkages between 

each other through specific support systems through specific payments systems is promising.  

Disruptive environmental drivers  

Acceleration of climate change 

A stronger acceleration of the climate change in combination with a rising demand and higher costs for 

water and fertilisers will make agriculture and food systems more vulnerable and will impact poor 

consumers everywhere. The most immediate, direct and strongest impacts will be experienced by small 

farmers in poor regions and by the estimated 850 million already hungry consumers (FAO, 2008a). Recent 

FAO estimates are that the 2008 price spikes drove an additional 40 million into hunger; the MDG goal of 

reducing hunger by a half by 2020 no longer seems an achievable prospect. 

The climatic impacts could lead to a dramatic scarcity of freshwater in some regions. This crisis may in turn 
fuel existing internal or interstate conflicts and social conflict and heighten competition among different 
users of the scarce water resources. In certain circumstances the conflict could culminate in violent clashes. 
The same conflict constellations as drivers of international destabilization can be caused by other climate 
change related impacts like food scarcity, storm and flood and migration (including their linkages). 
 

 
Figure 2 - Conflict constellations as drivers of international destabilization. Source: WBGU, 2008
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Broad resistance to herbicides in major crops  

There are a growing number of cases of herbicide resistance. The first case of herbicide resistance in weeds 

was identified in 1964. Currently there are recorded more than 150 resistant grass and broadleaf weed 
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biotypes in about 50 countries world-wide. In a recent publication on weed science8 the number of 

resistant weeds was listed as 323 resistant biotypes and 187 species. Researchers and industry groups like 

ǘƘŜ άIŜǊōƛŎƛŘŜ wŜǎƛǎǘŀƴŎŜ !Ŏǘƛƻƴ ŎƻƳƳƛǘǘŜŜέ ŀƴŘ ƻǘƘŜǊ ƎǊƻǳǇǎ ƛƴ 9ǳǊƻǇŜΣ ŀǊŜ ǘǊȅƛƴƎ ǘƻ ŘŜǾŜƭƻǇ 

recommendations to reduce the risks of herbicide resistance.9 However, it remains unsure if these 

strategies will be successful, when in reality, because of the commercial power of a few world-wide 

companies, 80 % of the GM cropped area is designed to be tolerant or resistant to glyphosate. Glyphosate 

resistance in weeds is a problem that is unique to GM cropped areas and it is a problem that is growing 

rather rapidly. A study by Iowa State University (Micheal, Owen & Zelaya, 2005) ŎƻƴŎƭǳŘŜǎ άIt is clearly 

documented in studies that the widespread adoption of herbicide-resistant cultivars, particularly 

glyphosate-resistant crops, has dramatically impacted weed communities. Weed populations shift to 

naturally resistant species, species with inherent biological characteristics that make the populations 

difficult to manage (eg. delayed emergence), and the evolution of herbicide-resistant biotypes are real, as 

are the immediate economic issues attributable to the adoption of herbicide-resistant crops and the 

concomitant use of the herbicide. The speed at which these changes have occurred has caused significant 

concern. However, given the level of selection pressure that these crop production systems impart on the 

agro-ecosystem, it is not surprising that the changes in the weed communities have occurred as rapidly as 

demonstrated. These trends, weed shifts, tolerance and evolved resistance, are not predicted to slow in the 

immediate futureέ. 

 

Ecologists warn therefore that this strong dependency on a cultivation system based on one active 

herbicide substance should be drastically changed in order to reduce the risk of large scale resistance 

break-down that would significantly affect food security.  

 

Widespread pandemic diseases and resistance against antibiotics 

One of the disruptive environmental drivers might be the occurrence of widespread pandemic diseases 

associated with climate change, in combination with more industralized and centralized livestock systems 

and globalised trade. In many countries and areas biosecurity measures and disease monitoring are 

underdeveloped or non-existant. There is a growing risk of accelerated and uncontrollable spread of 

pandemic diseases in particular at the interface of people, domestic animals and wildlife. Although WHO, 

FAO, OIE (World Organisation for animal health) and also the EU in their Animal Health Strategy put a much 

higher emphasis on the prevention and international cooperation between governmental agencies and 

organisations, some researchers question if this is effective enough. As it was written in a report by the 

Wildlife Conservation Society, New York (Cook, нллрύ ǘƘŜ ǇǊƻōƭŜƳ ƛǎ ǘƘŀǘ άinternationally no agency is 

responsible for, or capable of, monitoring and preventing the myriad diseases that can now cross the 

borders between countries and species. More specifically, no organization has the mandate to pursue 

policies based on a simple but critically important concept: That the health of people, animals, and the 

ŜƴǾƛǊƻƴƳŜƴǘ ƛƴ ǿƘƛŎƘ ǿŜ ŀƭƭ ƭƛǾŜ ŀǊŜ ƛƴŜȄǘǊƛŎŀōƭȅ ƭƛƴƪŜŘΦέ 

 

Although modern industralised farm practices maximize food production, they also make livestock more 

susceptible to illness. Infection spreads quickly through crowded animal pens, and growing antibiotic 

resistance makes fighting disease more difficult. Many farms now routinely mix antibiotics with animal feed 

to avoid transmitting illnesses, and selective breeding for specific traits often predisposes animals to 

                                                           
8 http://www.weedscience.org/In.asp 
9 http://www.pestresistance.com/Home/tabid/121/Default.aspx 



24 

 

conditions requiring repeated antibiotic treatment. Such increased antibiotic use is helping to create 

dangerous drug-resistant superbugs that may endanger both animals and humans (Cook, 2005). 

 

In Europe on January 1, 2006, the European Union banned the feeding of all antibiotics and related drugs to 

livestock for growth promotion purposes. Until now there is no clear data that indicate that the antibiotic 

resistance problems will be significantly reduced in the future, although several research projects and 

surveillance programmes have been put in place (De la Mata, 2008). Experts propose more coordinated 

actions both in the policy field and in research because resistance is currently outrunning antibacterial 

research and development, leading to a high risk situation that needs addressing urgently; (2). The lasting 

ability to treat infections of any new antibacterials, and hence their health impact, will be greatly reduced if 

factors leading to development of resistance are not contained by the time they reach the market; and (3) 

there is no guarantee that that these drugs will be discovered, nor developed in time (ETAG, 2006).  

Environmental drivers: summary  

The 2nd Foresight panel notes that there is no organised body or procedure for continuous monitoring of 

the environmental drivers and trends noted above, at national, EU or global levels, nor a platform that 

would enable science to play its alert function  (in a way comparable to the successive IPCC reports).  Very 

considerable sums of money are being mobilised in the name of food security, technological innovation and 

nature protection yet the data on the systemic interactions between agriculture, natural resources and 

ecological functioning and human health are not readily available to support the investments made or 

promised nor to allow decision-makers to decide appropriately among the range of options. Table 1 

summarises the 2nd CƻǊŜǎƛƎƘǘ tŀƴŜƭΩǎ ŀƴŀƭȅǎƛǎ ƻŦ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŘǊƛǾŜǊǎΦ 
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Table 1 Environment drivers 

Category Drivers Trends Uncertainties Surprises, tipping 

points 

Interlinkage with 

other drivers 

Research needs 

landscape Climate change up to 4° celsius in the most 

favourable scenario 

acceleration due to synergies 

among drivers 

  methods for local impact and 

enhanced understanding of 

ǇŜƻǇƭŜΩǎ ǊŜǎǇƻƴǎŜǎ  

landscape reactive nitrogen 

deposition 

Steady  Trespassing the 

critical load 

Climate change; agric 

models 

Impact on ecosystems 

landscape Water decreasing rate irrigated areas / 

population; increasing 

withdrawal rate 

 large scale drought; 

water wars 

agricultural models; 

use for non 

agricultural purposes 

Sustainable use and governance 

of water and watersheds 

landscape Soils loss of farmland and natural 

soils 

rates of loss of non urban land collapse of existing 

rural-urban 

compacts 

urban development System biology applied to soils 

landscape Biodiversity Declining number of species  collapse of local 

agri-food systems 

food production Successful biodiversity 

concepts, tools and policies 

landscape oil reserves peak by 2020-2030 impact of new technologies 

and saving habits 

catastrophic local 

events due to 

shortage 

food production; 

biofuels; food prices 

Sustainable consumption and 

distribution systems 

regime agriculture and 

greenhouse 

emissions 

relevant impact; not clear if it is 

decreasing; reactive nitrogen 

gas have improved in some 

areas 

impact of Kyoto measures; 

diffusion of low impact 

techniques 

 Agric. models; food 

and agric policies 

Adaptation measures 

regime agriculture and 

soil degradation 

erosion, contamination, loss of 

organic matter 

Impact of different tillage 

systems and high crop inputs 

 Water, fertiliser use 

Pesticide use 

Appropriate soil care and 

nutrient management; 

application of system biology to 

agric practices 

regime Agriculture and 

water quality 

water quality is declining impact of specific policy 

measures 

 agric models; food 

and agric policies, 

Fertiliser use 

Appropriate soil care and 

nutrient management; 

application of system biology to 
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Category Drivers Trends Uncertainties Surprises, tipping 

points 

Interlinkage with 

other drivers 

Research needs 

Pesticide use 

 

agric practices 

regime Agriculture and 

biodiversity 

transformation of natural land 

into agricultural land is 

increasing 

 loss of species 

essential to agri-

food systems 

Pesticide use 

Fertiliser use 

(intensity) 

Structural changes 

Biodiversity based business; 

enhanced understanding agri-

ecosystems 

 

niche agriculture and 

envt services 

increasing when paid are they becoming part of 

routine practices? 

  Understanding business models 

and intervention philosophies 

to improve environmental 

services 

niche New agric visions proceeding slowly will they become mainstream? 

To what extent research can 

help them to become 

mainstream 

 technology drivers; 

values prevailing in 

societies 

Supporting emerging of new 

agric visions 

niche Resource-

efficient 

agriculture 

(LEISA) 

Increasing when will they scale up? catastrophic events 

may stimulate their 

growth 

resource depletion Supporting LEISA,  

Further development organic 

farming concepts 

niche Local biodiversity 

programmes 

Increasing when will they integrate 

agricultural activities? 

 urban development Eco-eco approaches 
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2.2 Economic drivers  

Landscape economic drivers 

The economic crisis that burst loose this year is interpreted by the 2nd Foresight PŀƴŜƭ ƴƻǘ ŀǎ ŀ ΨƴƻǊƳŀƭ 

ŎǊƛǎƛǎΩ ōǳǘ ŀǎ ŀ ǎȅǎǘŜƳƛŎ ǇŜǊǘǳǊōŀǘƛƻƴ ǿƛǘƘ ŘŜŜǇ ǊƻƻǘǎΦ /ǳǊǊŜƴǘ h9/5 ŜǎǘƛƳŀǘŜǎ ŀǊŜ ǘƘŀǘ ǘƘŜ GDP for the 

OECD countries as a whole will fall 0.3 percent year-on-year in 2009 before recovering slightly to grow by 

1.5 percent in 2010. The average unemployment rate in the OECD area, estimated at 5.9 percent this year, 

is forecast to climb to 6.9 percent next year and reach 7.2 percent in 2010. Macroeconomic trends affect 

the vulnerability of food systems, as stagnation or recession impact on incomes; also income distribution 

affects food security, financial trends affect commodity prices and exchange rates and therefore terms of 

trade10.   

The outcome of political ŘŜōŀǘŜǎ ŀōƻǳǘ ΨǊŜǎǘƻǊŀǘƛƻƴΩ ƻǊ ΩǊŜ-ŘŜǎƛƎƴΩ ƻŦ Ǝƭƻōŀƭ ŜŎƻƴƻƳƛŎ ŀƴŘ ŦƛƴŀƴŎƛŀƭ 

architectures will determine the future economic landscape. In any event, a global shift in the balance of 

economic power is likely in the near to medium term, reflected in an accompanying shift in decision-making 

powers. It is unclear whether such a shift would signal greater attention in global and regional economic 

policy to global public goods, climate change, and ecological functioning. 

 

Energy prices are one of the causes of increasing food prices, and of increasing vulnerability of food 

systems. In 2008, oil prices reached a peak of 140 US$/barrel; the average price in the preceding two years 

had been below 70 $ and currently is hovering around US$50. The volatility is in itself damaging, creating 

uncertainty in investment planning, and affecting most those least able to adjust to the rapidity of change. 

There is a clear link between food prices and oil prices. The reason is that the present agricultural 

production, trade, processing, distributions and retail systems, and fossil fuels, are tightly coupled systems, 

and this is an important driver of the vulnerability of food provisioning (DEFRA, 2008). There is at present 

no alternative energy source for commercial agriculture and food systems. Productive farm systems less 

dependent on fossil fuels, and coupled to localised food provisioning, are operating within the EU but they 

have attracted relatively little policy attention and are routinely challenged by vested interests. 

Regime economic drivers 

During the last two years the agri-food sector has been hit by a shock of huge proportions, that has made 

ǘƘŜ ΨŦƻƻŘ ŎǊƛǎƛǎΩ ŜƳŜǊƎŜ ŀǎ ŀ Ǝƭƻōŀƭ ŀƎŜƴŘŀ ƛǘŜƳ ŀƴŘ ǘǊƛƎƎŜǊƛƴƎ Ŏŀƭƭǎ ŦƻǊ ŀŎǘƛƻƴ ōƻǘƘ ƛƴ ǘƘŜ ǎƘƻǊǘ ǘŜǊƳ ς to 

mitigate the impact of the crisis - and in the mid to long term to get at the roots of the crisis. Events have 

shown also that the food crisis is closely linked to the energy and environmental and financial crises. 

 

Food prices increased sharply in 2008, and the FAO food price index (1998-2000=100) broke the threshold 

of 200 for the first time. Prices since have fallen off the peak but there is conviction among experts that the 

average levels will stay above the past average (OECD-FAO, 2008), and that there will be increasing price 

volatility.  

                                                           

10
 Tumbling coffee prices are prompting some exporting countries to stockpile the bean in an attempt to push prices 

higher as the global financial crisis makes it harder for traders to secure credit to buy inventories. Coffee exporters in 
LƴŘƻƴŜǎƛŀΣ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǇǊƻŘǳŎŜǊΣ ƛƴ bƻǾŜƳōŜǊ ǘƘǊŜŀǘŜƴŜŘ ǘƻ Ƙŀƭǘ ǎhipments until prices recover and said they 
were seeking government help to address the crisis (http://www.ft.com/cms/s/0/943e09de-9a08-11dd-960e-
000077b07658.html).  
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Among the causes, the following are frequently cited: adverse weather conditions (see climate change); 

support to biofuels (especially in the USA and in Brazil; wheat, maize and vegetable oil prices are likely to 

increase respectively by 5%, 7% and 19%) (International Commission for the future of Food 2008, Mitchell 

2008, EU Commission 2005); increasing demand, both for food and fuel as well as for industrial purposes, in 

emerging countries (notably China and India) (OECD-FAO, 2008), caused by both population growth and 

nutritional transitions (shift to protein rich diets and processed and packaged food) (Brown, 2008); 

speculation on commodity markets (Fisher Boel, 2008);and  reduction of food stocks ( IFPRI11; DEFRA, 2008) 

 

Global consumption of food has increased. In China, the volume consumed has more than doubled for 

almost all food types from 1990. In India and in Brazil the increase has been between 10% and 70% 

(according to different types of food). According to FAO [FAO, 2008d] projected population and socio-

economic growth will double current food demand by 2050. To meet this challenge, cereal yields need to 

increase by 40%, net irrigation water requirements by 40-50%, and 100-200 million ha of additional land 

may be needed. 

 

Between 2004 and 2006, global food spending grew by 16 percent, from US$5.5 trillion to 6.4 trillion 

(IFPRI, 2008). At world level, average per capita consumption of food has increased, on average from 2280 

Kcal/day per capita to 2800 kcal/day. However, there are strong inequalities in access to food. Developed 

countries consume more than 3000 kcalories/day (well above the necessary intake) and developing 

countries consume on average 2500Kcal/day. Africa is well below this level, at 2200 Kcal/day. Despite 

improvement in relative terms, from 1991 to 2001 the number of undernourished people in the world has 

increased from 770 to 820 millions12; FAO estimates are that the 2008 food crisis pushed an additional 40 

million into hunger.  

 

The structure of the food system has changed, with the growing power of international corporations. The 

dominance of food retailers is growing particularly fast13. Between 2004 and 2006, sales of food retailers 

ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ƻŦ ŀōƻǳǘ пл҈Σ ǿƘƛƭŜ ŦƻƻŘ ǇǊƻŎŜǎǎƻǊǎ ŀƴŘ ǘǊŀŘŜǊǎΩ ǎŀƭŜǎ ƎǊŜǿ ōȅ ŀōƻǳǘ мо҈ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŀƭ 

input industry 8% (IFPRI, 2007). Food retailers have been able to anchor producers, processors and 

distributors into global commodity chains under their command through procurement and by means of 

safety and quality standards set by the private sector. While belonging to a global commodity chain can 

open big opportunities for some producers, such standards create high barriers to entry into the market for 

small producers. 

The food industry deals with an increasingly limited range of raw food inputs, which is transformed to meet 

an increasingly diversified demand. While emerging countries represent a huge market for mature 

products, product innovation is directed increasingly towards health, taste and ethical concerns in more 

mature markets. Among the highest rates of growth are ŦƻǳƴŘ ΨŦƻƻŘ ƳƛƴǳǎΩΣ ǘƘŀǘ ƛǎΣ ǇǊƻducts that do not 

Ŏƻƴǘŀƛƴ ǎǳōǎǘŀƴŎŜǎ ǇƻǘŜƴǘƛŀƭƭȅ ƘŀǊƳŦǳƭ ŦƻǊ ƘŜŀƭǘƘ όŦŀǘǎΣ ŎƘŜƳƛŎŀƭ ǊŜǎƛŘǳŜǎΣ ǎŀƭǘύΣ ŀƴŘ ΨŦƻƻŘ ǇƭǳǎΩΣ ǘƘŀǘ ƛǎΣ 

products enriched with substances claimed to be beneficial for health (omega3, vitamins, pro-biotics and 

                                                           
11 Effects of food prices: http://www.ifpri.org/pubs/fpr/pr19.pdf 
12

 Source: UN mdg, http://mdgs.un.org/unsd/mdg/ 
13

 For the most recent data and analysis, see Farnworth, Jiggins and Thomas. Eds. 2009. Creating Food Futures. Trade, 

Ethics and the Environment. Gower Publishing Ltd. Aldershot, U.K. 

http://mdgs.un.org/unsd/mdg/
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prebiotics14). There is also a growing attention to organic food and to specialty food with a clear 

geographical origin. The domestication of wild and semi-wild foodstuffs, and the commercialisation of local 

or traditional foods and animal species represents a huge potential growth area but it is unclear how this 

might be realised, given the current structure and interests of the food industry,  and if local small scale 

producers, traders and enterprises would be able to benefit (IAASTD, 2008).  

 

Food waste In the developing world, up to 40% of food harvested can be lost before it is consumed 

because of inadequacies in procurement, food processing, storage and transport. In Europe, evidence 

shows that consumers throw away considerable amounts of food that could be eaten, up to 30% of all food 

purchased (EU Commission, 2006). 

 

Fertiliser market and prices As reported in the current FAO Outlook on the World fertilizer market (FAO, 

2008m), the high commodity prices experienced over recent years led to increased production and 

correspondingly greater fertilizer consumption, reflected in tight markets and higher fertilizer prices at the 

start of the outlook period. At global level it is anticipated that in the near term there is an ample supply of 

all three major fertilizer nutrients. Supplies of nitrogen and phosphate are forecast to grow while those of 

potash are likely to remain more or less stable. Experts expect that the growing demand of fertilisers will 

mean that prices remain high.  In 2008, for example urea, a type of granular nitrogen fertilizer, jumped to 

$505 a ton from $273 a ton in 2007. Manufacturers are scrambling to increase supply. At least 50 plants to 

make nitrogen fertilizer are under construction, many in the Middle East where natural gas is abundant, 

and phosphorous and potassium mines are being expanded. But these projects are expensive and time-

consuming, and supplies are expected to remain tight for the coming year15 .  

 

Phosphorous peak The current FAO outlook does not mention that phosphorous reserves are limited. The 

Global Phosphorus Research Initiative (GPRI) notes that phosphate rock is a non-renewable resource that 

takes 10-15 million years to form from seabed to uplift and weathering. Current known reserves are likely 

to be depleted in 50-100 years. Phosphate rock reserves are geographically highly concentrated, and thus 

access is under control of a small number of countries, including China, Morocco (which controls Western 

Sahara's reserves), and the USA. The USA has approximately 25 years of physical reserves remaining; 

economic access is likely to peak well before the physical resource is exhausted. China recently has 

imposed a 135% export tariff on phosphates to secure its domestic fertilizer supply, which in effect has 

halted most exports. Western Europe and India are totally dependent on imports. Like oil and other natural 

resources, the rate of production of economically available phosphate reserves will eventually reach a 

peak, followed by a steep decline and subsequent ongoing decline of output. An analysis based on industry 

data shows the global peak P is expected to occur around 2034. While oil and other non-renewable natural 

resources can be substituted by other sources, phosphorus has no substitute in food production.  

 

The price of phosphate rock rose in 2007-2008 by 700% over 14 months. While demand continues to 

increase, the cost of mining phosphate rock is increasing due to transport costs, in addition to a decline in 

quality and greater expense of extraction, refinement and environmental management The expansion of 

                                                           
14

 Prebiotics are non-digestible food ingredient that beneficially affects the host by selectively stimulating the growth 

and/or activity of one or a limited number of bacteria in the colon, and thus improves host health. Probiotics are Live 

microorganisms which when administered in adequate amounts confer a health benefit on the host. 
15 {ƘƻǊǘŀƎŜǎ ¢ƘǊŜŀǘŜƴ CŀǊƳŜǊǎΩ YŜȅ ¢ƻƻƭΥ CŜǊǘƛƭƛȊŜǊΦ The New York Times. April 30, 2008 
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crop-based bio-fuels is increasing the demand and hence price of phosphate rock; intensive crop-based bio-

fuel production is increasing fertilizer runoff (and hence pollution).  

 

It can be assumed that in particular small farmers in poor regions will be affected by higher fertiliser prices, 

as stated in a an article in the Guardian in August 200816  ά! Ǝƭƻōŀƭ ŦŜǊǘƛƭƛǎŜǊ ŎǊƛǎƛǎ ŎŀǳǎŜŘ ōȅ ƘƛƎƘ ƻƛƭ ǇǊƛŎŜǎ 

and the US rush to biofuel crops is reducing the harvests of the world's poorest farmers and could lead to 

millions more people going hungry, according to the UN and global food analysts. Optimism that soaring 

food commodity prices could lift millions of developing country farmers out of poverty and lead to more 

food being grown have been dashed, says the UN. This is because small farmers either consume their own 

ŎǊƻǇ ƻǊ ƘŀǾŜ ƴƻ ŀŎŎŜǎǎ ǘƻ Ǝƭƻōŀƭ ƳŀǊƪŜǘǎ ǘƻ ǘŀƪŜ ŀŘǾŀƴǘŀƎŜ ƻŦ ǘƘŜ ƘƛƎƘŜǊ ŦƻƻŘ ǇǊƛŎŜǎΦέ 

 

Farm labour market One scenario, developed for the agricultural machine industry AET (ETP&AET, 2006), 

assumes that farm consolidation drives a higher need for non-family farm workers and that seasonal 

workers will have growing importance in EU 25. The depopulation of rural areas might lead to a farm labour 

shortage of a peculiar kind. The analysis offered by the scenario, when read alongside the other documents 

scanned by the 2nd Foresight, sets up a paradox. The interdependent crises of 2008 are driving up 

unemployment in the cities; the structure and interests of highly industrialised agriculture have driven 

skilled, permanent labour out of farming; yet there is an increasing demand for temporary, seasonal, 

unskilled, low wage labour in farming, a demand that city dwellers, even if unemployed, do not want to 

satisfy. The result is an increase in social tensions in both sectors. In consequence, leading farmers are 

investing in robotics, high-tech machines, complex production processes and strict production regulations 

that require skilled labour to operate and maintain. Skilled labour increases farm wage costs and the costs 

of training (ETP&AET, 2006).  

 

                                                           
16 Soaring fertiliser prices threaten world's poorest farmers vom 12.08.08 

http://www.guardian.co.uk/environment/2008/aug/12/biofuels.food  

 

http://www.guardian.co.uk/environment/2008/aug/12/biofuels.food
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Source:  

 

 

Niche economic drivers 

High value markets, often linked with regional marketing projects, give opportunity for farmers to go for 

more sustainable production with less inputs and lower dependency on dominant market actors. 

Furthermore, economic demand for organic products is still considerable and growing (IFOAM and ISOFAR, 

2008). In many countries the stronger demand for more authentic and more local food allows farmers to 

reduce the use of inputs and to convert to organic or LEISA farming systems.  

As a countertendency to the trend toward concentration and homogenisation, alternative food chains 

(based on sustainable patterns of production, distribution and consumption) are emerging everywhere, but 

especially in industrialised countries (BIB). They have developed profitable market niches, that continue to 

expand and, to some extent, to move into the commercial mainstream. However, their current niche status 

means that alternative food chains are not seen by policy and dominant market actors as offering ways 

forward into the future. Yet they represent a source of diversity that may help the system to resist shocks 

in the near future. In recent years more, and more direct links, between consumers and farmers have been 

developed, e.g. with farmers markets and community supported agriculture, increasing the social resilience 

of food provisioning. 

 

Table 2 summarises the 2nd CƻǊŜǎƛƎƘǘ tŀƴŜƭΩǎ ŀƴŀƭȅǎƛǎ ƻŦ ŜŎƻƴƻƳƛŎ ŘǊƛǾŜǊǎΦ 
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Table 2 Economic drivers 

Category Drivers Trends Uncertainties Surprises, tipping points Interlinkage with other 

drivers 

Research needs 

landscape Global economy 

trends 

In 2008 we have entered into a 

structural crisis, according to 

many observers 

Capacity of the States to 

enact appropriate measures 

to counter the crisis 

Collapse of the system; wars Unemployed back to 

agriculture; changing 

consumption patterns 

Effects of economic trends 

on food security and urban 

rural relations 

landscape Energy prices High volatility; price will depend 

on oil reserves and economic 

trends 

 Local shortages turning in 

system collapse 

CO2 emissions, industrial 

agricultural model 

Effects of energy process on 

global food systems and 

food security 

regime Agr-ifood patterns: 

production, trade, 

distribution, 

consumption, waste 

Increasing impact on the 

environment 

  Climate change (via energy 

consumption), biodiversity 

(via standardisation of 

eating habits), pollution 

(packaging and waste) 

Transition mechanisms and 

costs 

regime Alternative agri-food 

visions 

Spreading Are they economically 

realistic? 

 Agricultural knowledge 

systems 

Giving alternative visions a 

critical mass 

regime Food prices Structural trend to stand at a 

higher level  

 Collapse of local food 

systems 

Food production and 

consumption 

Monitoring systems for food 

prices; safety belts 

regime Fertiliser market and 

prices 

Supply is forecasted to grow; 

prices will remain high; nitrogen 

production plans under 

construction 

Strong dependency on oil: 

how supply will be affected 

by oil shortage? 

Global fertilser crisis (high 

prices) impact mainly small 

farmers   

Agricultural models, oil 

prices 

Reduced input agriculture 

regime Farm labour market Increasing demand for non-family 

farm workers and seasonal 

workers 

 Concentration of migrants in 

rural areas; social tensions;  

Migration flows; prevailing 

models of agriculture; ag 

prices; agri-policies 

Social integration, access to 

land  

regime Food waste 40% of food harvested lost before 

eating 

  Food security; consumption 

models 

Reshaping food 

consumption and 

distribution patterns 

niche Alternative food 

chains 

Trend to growth Which role for AFN? Just 

niches or will they scale up? 

 Food production and 

consumption models 

Overcoming barriers to 

scaling up 

niche High value market 

segments 

Growth How will they evolve with 

the economic crisis) 

 Global economic and social 

trends 

High value segments as 

incubators of green 

innovation 
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2.3 Social drivers  

Landscape social drivers  

Total world population was around 6.5 billion in 2005 and is projected to be 9 billion by 2050. By 2005 the 

urban population has overtaken rural population, reaching a 51% share of the global total. From 1975 to 

2015 the number of people in urban areas is projected to more than double and the number of mega-cities 

to increase17.  

 

According to the 2006 Revision of World Population Prospects18, by 2045 the number of older persons in 

the world (those aged 60 years or over) will likely surpass, for the first time in human history, the number 

of children (i.e. persons under age 15 years). This crossover is the consequence of the long term reductions 

in fertility and mortality. 

 

¢ƻƎŜǘƘŜǊΣ ǘƘŜǎŜ ǎƻŎƛŀƭ ǘǊŀƴǎƛǘƛƻƴǎ ǊŜǇǊŜǎŜƴǘ ǳƴǇǊŜŎŜŘŜƴǘŜŘ ŎƘŀƴƎŜǎ ƛƴ ǇŜƻǇƭŜΩǎ ς ŀƴŘ ǎƻŎƛŜǘƛŜǎΩ ς 

relationship to food and farming. A rapidly decreasiƴƎ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴ ƘŀƴŘƭŜ Ǌŀǿ 

food or are aware of even basic facts about how food is produced and transformed.  The political power of 

farmers has been transformed as their numbers decline and as the power of food and agri-chemical 

industries increase. 

 

The number of international migrants is increasing. In 2005 the estimated number was about 190 million; 

in 2000 it was estimated to be about 176 million19. In Europe, the official number in 2005 was 64 115 85020. 

 

Inequality also is increasing. The h9/5Ωǎ ǊŜǇƻǊǘ Growing Unequal (OECD 2008h), concludes that the 

economic growth of recent decades has benefited the rich more than the poor. In some countries, such as 

Canada, Finland, Germany, Italy, Norway and the United States, the gap increased also between the rich 

and the middle-class21. According to the OECD report, a key driver of income inequality has been the 

number of low-skilled and poorly educated who are out of work; this driver is likely to become even more 

significant in the near term. More people living alone or in single-parent households also have contributed 

to the trend toward greater social inequality. Some groups in society until 2008 have done better than 

others. Those around retirement age have seen the biggest increases in incomes over the past 20 years, 

and pensioner poverty has fallen in many countries. The 2008 crises have brought this transition to an 

abrupt halt and pensioner poverty is likely to rapidly increase in the near to medium term. In contrast, child 

poverty has increased22; and is likely to worsen in the near to medium term.  

 

Needs and expectations of EU citizens are quickly evolving. What rural areas will be in the future in Europe 

mostly depends on what European society demands of these territories. Environmental, social or economic 

priorities also will determine the objectives of agricultural and rural policies. 

                                                           
17

 http://maps.grida.no/go/graphic/urban_population_status_and_trends 
18

 http://www.un.org/esa/population/publications/wpp2006/FS_ageing.pdf 
19

 http://esa.un.org/migration/p2k0data.asp 
20

 http://esa.un.org/migration/p2k0data.asp 
21

 http://www.oecd.org/document/25/0,3343,en_2649_33933_41530009_1_1_1_1,00.html 
22

 (The OECD defines poor as someone living in a household with less than half the median income, adjusted for family 

size.) 
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Regime social drivers 

Continuing improvement of human and social capital are crucial for rural development (World Bank 2007, 

OECD 2006, EU-COM502 2006). Unevenness in these aspects is the main determinant of differential 

development performance, and can represent an insurmountable obstacle for individuals and communities 

wherever there is a lack of investment in human and social capital. A little noted but well-documented side-

effect is that they are also fundamental for compliance, implementation and effectiveness of policies. 

 

The social drivers for food production and consumption are mainly related to purchasing and consumption 

patterns, as sketched below.  

 

Nutritional transitions are evident in emerging economies and in the top segments of least developed 

countries. Nutritional transitions bring a shift from traditional diets to diets high in protein, with larger 

reliance on heavily processed and packaged foods, based on long distance transportation.  

 

Another relevant trend, also related to nutritional transitions, is obesity. Currently more than 1 billion 

adults are overweight - and at least 300 million of them are clinically obese. Current obesity levels range 

from below 5% in China, Japan and certain African nations, to over 75% in urban Samoa. But even in 

relatively low prevalence countries like China, rates are almost 20% in some cities (WHO, 2008).  It is widely 

assumed that the nutritional transition, allied to more sedentary lifestyles, is driving obesity but this claim 

is robustly disputed by food industry interests. 

 

In Europe, food consumption patterns increasingly are diversified, following an increasing diversification of 

lifestyles and social fragmentation. Producers and retailers are responding to this increased diversity in 

consumption patterns by differentiating their products and services and adapting them to well-defined 

segments of consumers. As largely known, segmenting consumers is a way to perform effective and 

efficient marketing strategies by focusing on common characteristics within the group. Segmentation is still 

related basically to age, sex and income but, at the same time, values, culture and lifestyles increasingly are 

taken into consideration by the food industry.  

 

One of the big trends in the food industry is related to the need of consumers to reduce the time dedicated 

to food preparation, to which the industry has responded with catering services and convenience food. This 

trend is accompanied by a household-level loss of food preparation and cooking skills and a de-structuring 

of the social context of eating, with an increasing individualization of consumption. This trend is relevant to 

sustainability because it makes a high energy demand to get convenience meals and foodstuffs to the point 

of sale though it significantly reduces energy consumption in home-based food storage, preparation and 

cooking.   

 

There is increasing evidence of growth in the number of disadvantaged consumers in the EU25 (EU 

Commission 2007c , NCC 2007,  Hitchman et al. 2002). As put into evidence in a British study (NCC 2007), 

disadvantaged consumers have less choice; as customers they are less attractive to providers and have little 

consumer power. As the food system is increasingly centred on big grocery stores, low income and reduced 

mobility (not having a car) can be the cause of inadequate access to nutritious food. As it has emerged 

during the recent food price inflation, there are social groups whose capacity to access quality food, once 

taken for granted, is put into discussion. 
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Another important driver is social concern over the penetration of new technologies into food 

provisioning. Eurobarometer has been carrying out surveys on consumerǎΩ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘǎ ƴŜǿ ŦƻƻŘ 

technologies. The most recent one, on animal cloning23 , has revealed that a) the long-term effects of 

animal cloning on nature were unknown (84%); b) animal cloning might lead to human cloning (77%); c) 

animal cloning was morally wrong (61%); and d), cloning might decrease the genetic diversity within 

livestock populations (63%). Negative attitudes towards agricultural GMOs amongst European citizens are 

well documented24. Surveys in the US, in Switzerland, in Germany on nanotechnologies show the similar 

concerns25. ETP 2007; ETP, 2008) ŀŘŘǊŜǎǎ ǘƘŜ ǇǊƻōƭŜƳ ƻŦ ŎƻƴǎǳƳŜǊǎΩ ǎǳǎǇƛŎƛƻƴ ƻŦ ƴŜǿ ŦƻƻŘ ǘŜŎƘƴƻƭƻƎƛŜǎΣ 

and of the interests that lie behind their promotion. The EU Agrimapping (2007) addresses the problem of a 

better communication between food industry and consumers26. 

 

New but as yet marginal trends and changes in the food supply chain also are conditioning the evolution 

and the importance of the agri-food sector in rural areas. Among these trends, which we examine below, 

the following can be highlighted: 1) reconnection of local supply chains; 2) local labelling and 3) food quality 

assurance schemes. 

Niche social drivers 

New actors are emerging in rural areas and are taking a leading role in the future and evolution of these 

territories. The movement of skilled professionals into rural lifestyle properties with high ICT connectivity, 

new or different patterns of demand, and the development of new links between rural and urban areas, 

have a similar influence. So, rural economies are proving rather vulnerable to migration patterns, planning 

regulations, and institutional developments (World Bank 2007, EU Council, 2008, OECD 2008). 

 

Diversity in lifestyles ǇǊƻǾƛŘŜǎ ǊƻƻƳ ŦƻǊ ŜƳŜǊƎƛƴƎ ΨƴƛŎƘŜǎΩ ǘƘŀǘΣ ŘŜǎǇƛǘŜ ǘƘŜƛǊ ǊŜƭŀǘƛǾŜƭȅ ǎƳŀƭƭ ŜŎƻƴƻƳƛŎ size, 

are markets where new consumption patterns and new products are tested and consolidated into well 

defined food chains. Organic farming, fair trade, high value low quantity products such as Slow Food 

praesidia have for a long time relied on specific groups of consumers to develop their activity. These niches 

are progressively growing as awareness of the environmental crisis, health concerns and ethical attitudes to 

consumption grow. It can be seen as a counter-trend to globalisation and industrial consolidation, which 

results in more and more standardized products with no regional identity  (or terroir  - the term used in 

France to designate a unique area of origin), and un-connected to a typical taste preference. In Britain, 

ethical food sales rose from £1 billion to £5.4 billions between 1999 and 2005 (DEFRA, 2008). Marketing 

practitioners have identified so called LOHAS (lifestyle of health and sustainability) as a niche market with 

growing potential in the food, services, housing, transportation, energy, tourism sectors27. Deliberate policy 

action to switch public food procurement (for meals served in hospitals, schools, prisons, army barracks 

                                                           
23

 http://ec.europa.eu/public_opinion/flash/fl_238_en.pdf 
24

 http://ec.europa.eu/public_opinion/archives/ebs/ebs_244b_sum_en.pdf 
25

http://www.nanowerk.com/news/newsid=1579.php; http://www.azonano.com/News.asp?NewsID=3484; 

http://www.nanolawreport.com/2007/03/articles/new-european-public-perception-survey/ 
26

 ά¢ƘŜ ƭƻƎƛŎ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŎƻƴǎǳƳŜǊǎ Ƴŀȅ ŘƛŦfer considerably from that of experts and when ignored this 

discrepancy may lead to misperception, misunderstanding and ultimately distrust and thereby hamper the effective 

ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘƻ ǊŜŀƭƛǎŜ ŘŜǎƛǊŜŘ ōŜƘŀǾƛƻǳǊŀƭ ŎƘŀƴƎŜǎέ ό9¢t ƻƴ CƻƻŘ ŦƻǊ [ƛŦŜύΦ 
27

 http://www.lohas.com/about.html

 

 

 

http://www.nanowerk.com/news/newsid=1579.php
http://www.azonano.com/News.asp?NewsID=3484
http://www.lohas.com/about.html
http://www.lohas.com/about.html


36 

 

etc) to organic production and fair trade outlets (e.g. national policy, Sweden; Cornish Food Trust, U.K.) is 

moving niche drivers further into mainstream practice in some EU countries. 

 

Younger people who become involved in agriculture can change the panorama of rural areas in the future, 

in three dimensions: economic, social and environmental. The future contribution of agriculture to rural 

development is widely seen as depending on the degree of involvement of young people in this activity. 

 

Disruptive social drivers  

It remains unclear what stronger (official or uncontrolled) in- migration into Europe might have on the 

ecological and economic performance of agriculture. It might increase the pool of cheap labour for some 

horticulture farms, for instance. Table 3 summarises the disruptive drivers identified in the scanned 

documents.
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Table 3: Analysis of social drivers 

Category Drivers Trends Uncertainties Surprises, tipping 

points 

Inter-linkage with other 

drivers 

Research needs 

landscape Changing dominant 

values 

Increasing interracial conflicts; 

tendency to closure 

Clash of civilizations 

or a new global 

order? 

New political 

initiatives changing 

the landscape 

Global political trends Peace studies 

landscape World population 9 billion in 2050; urban 

population has trespassed the 

50% threshold; by 2045 the 

number of older people will 

trespass the number of under 

15 

Will demographic 

transition and 

production peaks 

coincide? 

Collapse of urban 

organization 

Food production and 

consumption; urban rural 

relationships 

Future studies not only 

on demography but also 

on related resource use 

landscape Migration flows Increasing Effectiveness of 

integration policies 

Xenophobic reactions 

/ migrants as a key 

resource 

Climate change; global 

economic trends; 

effectiveness of dev 

policies 

Integration policies 

landscape Income distribution Growing income inequality  Radicalisation¬ of 

social unrest 

Global economic trends; 

policies 

Effects of inequality on 

vulnerability of agri-

food systems 

regime Consumption 

quantities and 

patterns 

Nutrition transition; increasing 

consumption, growing 

inequalities; diversification of 

patterns 

Changing 

consumption 

patterns or increasing 

divide between rich 

and poor? 

Crisis producing a 

sudden change of 

attitudes 

 Motivations and 

constraints of 

consumption 

regime Social concerns 

over new 

technologies 

Still strong Will technology 

innovation take fully 

into account health 

and environmental 

risks? 

Panics linked to 

outbreaks 

Risk policies; 

communication policy; 

technology developments 

impact assessment in 

society 

regime Diversity in 

lifestyles 

Emerging niches of 

consumption 

Will be able to 

counter dominant 

 Consumption; social 

concerns 
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Category Drivers Trends Uncertainties Surprises, tipping 

points 

Inter-linkage with other 

drivers 

Research needs 

trends to adopting 

unsustainable 

patterns? 

regime Human and social 

capital in rural 

areas 

Variability from area to area Will urban policies 

erode endowment of 

human and social 

capital in rural areas? 

 Rural land; economic 

trends; migration flows; 

 

regime Demographic 

trends in rural 

areas 

Ageing of rural population; 

depopulation; 

counterurbanization; 

migration of extra UE 

Will urban and rural 

policies revert the 

trend to aging? 

 Agricultural 

entrepreneurship 

Urban and rural policies; 

land markets and land 

policy 

regime Non agricultural  

economic activity 

Increasing non agricultural 

activity in lively rural 

economies 

Will agricultural and 

non agricultural  

integrate? 

 Urban development; 

general economic trends 

Multifunctional¬ 

diversified agriculture 

based rural business 




