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The SCAR Foresight Process 

 

 

• The Standing Committee on Agricultural Research (SCAR) was established by Regulation 
of the EU Council in 1974 and renewed in 2005 

• http://ec.europa.eu/research/agriculture/scar/foresight_en.htm 

• Main role is to coordinate Agricultural Research across the European Research Area 

 

The SCAR Foresight process:  

• SCAR  Foresight is an ongoing process since 2006 to develop innovative solutions to 
challenges facing agriculture and food security: 

• Assists in identifying priority research needs for the medium and long term  

• 1st Foresight (2007) developed a number of potential scenarios of European 
agriculture as a basis for identifying innovation needs in the medium to long term 

• 2nd Foresight (2009) focused on possible risks, opportunities and challenges for 
European agriculture and its innovation system  

• 3rd Foresight (2011) looked at resource scarcity issues that might become 
important in a 30-40 years perspective 

 



Global Hunger Index 

GHI components:

•Proportion of undernourished

•Prevalence of underweight in children

•Under-five mortality rate

Source: von Grebmer et al. 2012 



Micronutrient Deficiencies 

Source: HarvestPlus 2011 



Global Obesity 2008 

Source: WHO 2009 



Terrestrial Ecoregions Status 



Growing Challenges 

This situation is set to worsen due to: 

 

• Increasing population and urbanization 

• Rising incomes and demand; diet changes 

• Rising oil prices and biofuel expansion; increasing volatility of food prices 

• Climate change: higher frequency and intensity of extreme weather events 

 

 



World Population (billions) 



Income and Food Demand 



Oil and Food Prices 



Climate Change 

• New World Bank-commissioned report warns the world is on track to a “4°C world” marked by 

extreme heat-waves and life-threatening sea level rise 

• Adverse effects of global warming are “tilted against many of the world's poorest regions” 

and likely to undermine development efforts and goals 

• Bank eyes increased support for adaptation, mitigation, inclusive green growth and climate-

smart development  
 Turn Down the Heat: Why a 4°C Warmer World Must be Avoided 



Third SCAR Foresight - Objectives 

 

 

 

 

 

 

 
 

 

 

• Provide long-term assessment and analysis of expected environmental and resource 
issues and their meaning for future agricultural research 

• Prepare the ground for a smooth transition towards a world with resource constraints 
and environmental limits 

• Consider the role the Knowledge-Based Bioeconomy (KBBE) can play in addressing 
these challenges 

• Assemble basic building blocks for a long-term vision of  more resilient and sustainable 
agriculture systems able to feed nine billion people by 2050 

 
http://ec.europa.eu/research/agriculture/scar/pdf/scar_feg_ultimate_version.pdf 

 

http://ec.europa.eu/research/agriculture/scar/pdf/scar_feg_ultimate_version.pdf


The Approach 

Narratives of food production 
and consumption 

Biophysical scarcities 

Socio-economic  
and political context 

Transition pathways 

Long-term vision 
Research needs 

New insights 
since FEG2 

Research policy 
implications 

Conclusions from insights 

Conclusions from vision 
and research needs 



Two Narratives 

The Productivity Narrative 

The problem - World population 9.2 
billion in 2050 - agricultural productivity 
slowing down - rising income levels shift 
diets to more protein rich food and will 
increase energy demand - serious 
threat that food demand will not be met 
- hunger and political instability - 
resource constraints and climate 
change limit the world’s capacity to 
expand food production. 

 

The solution - Scientific advances have 
the potential to bring forward varieties, 
breeds and technologies that boost 
productivity and take into account 
resource scarcities and environmental 
problems - massive investments into 
R&D -removal of barriers to adoption by 
farmers, such as infrastructure, trade 
barriers and access to markets.  

 

The Sufficiency Narrative 

The problem - World population 9.2 
billion people in 2050 - dramatic 
environmental problems  - no Earth 
capacity to support consumption - 
current food systems produce waste 
and overconsumption - mass health 
problems - destruction of important 
ecosystems will have dramatic feedback 
effects that undermine the foundations 
of our food systems - more poverty and 
conflict. 

  

The solution - Scientific advances have 
the potential to bring forward agro-
ecosystems that are both productive, 
respectful for ecosystems and resource 
saving - demand increases need to be 
mitigated through behavioural change - 
environmental externalities need to be 
internalized in markets -appropriate 
governance structures that address 
disruptive effect of trade. 

 



Meaning of Scarcities                                       

• Scarcity means not only an observed shortage of 

natural resources, but also a perceived 

dependency on natural resources and fear of 

their global depletion 

• There are concerns about the future availability, 

accessibility, utility value and distribution of 

resources 

• Scarcities are only partly physical; political, social, 

organizational, institutional and economic 

obstacles can also contribute to scarcities 

 

“Old” scarcities: fertile land, freshwater, P, N, energy  

“New” scarcities aggravate “old” ones:  

climate change, biodiversity loss 

Societal contributions: economic development, 

urbanization, agricultural knowledge systems, bad 

governance 
(adapted from Passenier and Lak 2009) 



Food production 

Food consumption 

Fertile land Energy 

Water 

N, P 

Biodiversity 

Climate change 

Economic  

development 
Urbanization Bad governance 

Food – Scarcities Interactions 

AKS 



Water Scarcity 



Water Scarcity 

 At global level, the withdrawal ratios are: 

•  70 percent agricultural 

• 11 percent municipal  

•  19 percent industrial 

  Averaging the ratios of each individual country,  we find 
that "for any given country" these ratios are: 

•  59, 23 and 18 percent respectively 
(FAO Aquastat) 



Future Water Resources 

 Water withdrawals are predicted to increase by 50 percent by 2025 
in developing countries, and 18 per cent in developed countries 

 Source: Global Environment Outlook: environment for development (GEO-4) 

 
Over 1.4 billion people currently live in river basins where the use of 
water exceeds minimum recharge levels, leading to the desiccation 
of rivers and depletion of groundwater 
Source: Human Development Report 2006  
 
In 60 percent of European cities with more than 100,000 people, 
groundwater is being used at a faster rate than it can be replenished 
Source: World Business Council For Sustainable Development (WBCSD)  
 
 
 



Land Scarcity 



Fertilizer Consumption 

N, P finite resources 

 N: because of energy requirement; energy itself will pose a challenge to all production targets 

 P: key reserves being depleted-peak production forecast 2030-2040 

 

Source: FAO 2013 



Biodiversity Loss 

The pressure on biodiversity continues to 

increase. Habitat loss and degradation from 

agriculture and infrastructure development, 

overexploitation, pollution and invasive alien 

species remain the predominant threats 

 

 

The world lost over 100 million hectares of 

forest from 2000 to 2005, and has lost 20 per 

cent of its seagrass and mangrove habitats 

since 1970 and 1980, respectively. In some 

regions, 95 per cent of wetlands have been 

lost. The condition of coral reefs globally has 

declined by 38 per cent since 1980 

 

 
Source:  UNEP 2013 



Implications for Research and Innovation 

• Many of our existing farming systems and the knowledge systems that 

support them are no longer fit-for-purpose and  a new approach is called for 

• Such an approach must enable the world to raise the productivity of 

agriculture in a sustainable manner and increase the resilience of systems 

to deliver food security, feed, fuel, fibre and other ecosystem services under 

current and future climate and resource availability  

• Continued and increased investment in relevant research and innovation at 

EU and national levels is critical in addressing the transition to new food 

consumption and production patterns that respect the interlinked global 

scarcities  

• A better understanding of the complexities surrounding scarcities and how 

they are linked is essential to ensuring that decisions are made that are 

conducive to the emergence of a more sustainable world 



A New Research and Innovation Agenda 

• Sustainable Intensification:  

• Recommend that sufficient publicly- funded research be maintained at EU and national 

levels to ensure the development and adoption of new technologies that will enable 

farming practices to meet the diverse challenges of sustainability and increased 

production demands 

• Also recommend that increased support be provided for research on the economic and 

social dimensions of these new technologies and farming practices  

• Developing radically new farming systems:  

• Systems are needed that enhance sustainability while maintaining productivity in ways 

that protect the natural resource base and ecological provisioning of agricultural 

systems 

•  Innovation will be fundamental in enabling farmers to deliver increased yields while 

using more resilient and sustainable practices  

• Joint research and an active involvement of farmers and extension services from the 

very beginning of research, e.g. via on-farm research, has to be strengthened  

• Agricultural extension services are a vital component of a strategy to ensure that science 

developments and innovative practices are appropriately developed and targeted  

• Consumption: 

• Higher priority needs to be given to research addressing consumption 

 



Implications for Research and Innovation Policy 

• Horizon 2020 should accord a much higher level of priority to research in agriculture 
and food, funding research on both component technologies and the development of 
sustainable and competitive new farming systems, as well as understanding food 
consumption patterns 

•  Pursue multiple scientific approaches to achieve growth in sustainable intensification 
and sustainability and climate change adaptation 

•  A broad perspective that encompasses the entire food system is needed and a mixture 
of approaches will therefore be required. This should include biotechnology, but also 
areas of science such as agronomy and agroecology that have received less recent 
investment 

• Researchers and research policy makers must communicate in a more effective 
manner with the public, specifically to build trust in new technologies 

• Modern extension services are needed to deliver innovation in technologies and 
practices in the food chain. They must be accompanied by investment in agricultural 
training to ensure the next generation of researchers, extension workers and farmers 

•  Incorporating the true costs (or benefits) of different productions systems on 
ecosystem services is a powerful way to incentivise sustainability 

 



Vision for 2050 

 “A world that is able to guarantee  a growing population  access to and control of safe, nutritious 
and culturally acceptable food and to manage the necessary balance between food demand, health 
and nutrition requirements and natural resources” 

 

Principles for future food system: 

• Well-being and high quality of life of all stakeholders involved in food and agricultural systems , from 
producers to consumers 

• Resource use efficiency and optimality by avoiding waste, recycling and reducing our footprint  

• Resource conservation: to avoid the irreversible loss of critical natural resources 

• Diversity and inclusion: food and agricultural systems should reflect the territorial diversity present 
within the EU and worldwide to ensure resilience and equity 

• Transdisciplinarity: research and innovation underpinning systems should fully integrate the various 
sciences  

• Coordination and impact evaluation: research should be better coordinated across thematic 
domains as well as Member States. At the same time, research impacts should be better monitored 
and evaluated 

• Public involvement: strong public investment in research remains crucial to safeguard all of the 
previous principles 

 



Main Messages 

• The increasing scarcity of natural resources and destabilization of environmental 
systems represents a real threat not only to future food supplies, but also to global 
stability and prosperity 

• Many of today's food production systems compromise the capacity of Earth to produce 
food in the future 

• Drastic change is needed in regard to both food demand and supply 

• Coherence between food, energy, environmental and health policies and across all 
levels of governance are prerequisites for a timely transition to sustainable and 
equitable food systems 

•  Diversity and coordination are key for increased efficiency and resilience of the future 
agro-food systems 

• Research, innovation and agricultural knowledge systems must be fundamentally 
reorganized 

• Make Europe the world leader in efficiency and resilience research of food 
consumption and production 

 

• A radical change in food consumption and production in Europe is unavoidable to 
meet the challenges of scarcities and to make the European agro-food system more 
resilient in times of increasing instability and surprise 
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