
Long term perspectives 
(2050) on chemical food 
safety in the food chain

Future challenges and policy 
preparedness



• To identify possible future challenges to the EU food 

safety and nutrition policy and regulatory framework

• To assess whether the current food policy and regulatory 

framework is sufficiently resilient to deal with the 

challenges and, if appropriate, identify research needs and 

develop policy recommendations

Objectives 



• Does not predict the future; considers 

it as something that can be shaped

• Assumes that there are numerous 

possible futures, alternative 

developments

• Gathers anticipatory intelligence from 

a wide range of knowledge sources in 

a systematic way 

• Enhances future thinking beyond 

established pathways and links it to 

today’s decision making

Foresight approach



• Plausible:

must fall within the limits of what might conceivably happen

• Internally consistent:

the combination of logics within a scenario must not have any built-in 

inconsistency that could undermine the credibility of the scenario

• Diverse:

should be structurally different, not too close to each other to avoid being 

simply variations of a base case

• Useful for decision-making:

should provide specific insights into the future that will inform decision-

making (for us: challenging scenarios)

Scenarios 



Drivers Scenarios Future 
challenges

Evaluation & 
potential policy 

responses

Study process
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EU economic growth Technology uptake

Food values

Drivers 

Présentateur
Commentaires de présentation
Drivers are factors that can exert influence, bring change.The drivers used have been identified as the most relevant once impacting on food safety and nutrition (they are based on those identified by the previous pilot study carried out by FCEC).The directions of development of the different drivers considered:Climate change (further temperature increase, 2 degree threshold exceeded by 2050, severe effects for all scenarios)Natural resource depletion (extent of depletion e.g. soil, water, current trends continued for all scenarios)Global population growth (increase to 9 billion by 2050, for all scenarios)Global trade (degree of liberalisation: fully liberalised, partially (specific bilateral agreements), fragmented)Agro-food industry structure (level of business concentration: strong dominance of (foreign) multinational companies, larger share of SMEs )EU economic growth (extent of growth: high, medium, stagnation, shift to "beyond GDP"/circular economy)Technology uptake (level of acceptance & application of new technologies across the food chain: high, high but imported, and/or preference for specific applications)Food values (how society perceives food, main motivations for food choice: price, convenience, taste; health; sustainability)Social cohesion (extent to which the society works towards the well-being of all its members, fights exclusion and marginalisation and promotes trust: low; high)



Driver characteristics per scenario
Driver "Global Food" "Regional Food" "Partnership Food" "Pharma Food"

Global trade Full liberalisation Disrupted and 
fragmented

EU trade focus on the US 
& Canada Full liberalisation

EU economic growth Medium Decoupled, GDP no 
longer used as indicator Stagnation High

Agro-food chain 
structure Concentration Diversification, 

alternative food chains Concentration Concentration

Technology uptake High
High with focus on 

environmental 
sustainability

High High with focus on 
nutrition & health

Social cohesion Low High Limited to local 
community High

Food values Low High with focus on local 
production & quality Low High with focus on 

nutrition & health

Climate change 2°C threshold of temperature increase will be reached by 2050

Depletion of natural 
resources Progressive natural resource depletion towards 2050

World population 
growth World population will increase to about 9 billion by 2050



Global Food
o Liberalised trade and global food

chain 
o EU one of many players
o Raw materials sourced globally–

long complex food chains

o Broad technology acceptance

o Concentration of agro-food 
industry; mass production of 
processed, affordable foods

o Diets driven by price, taste, 
convenience

o Health and social inequalities

o CC, natural resources depletion,
global population growth

Présentateur
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Towards 2050 climate change impacts become stronger; primary production increasingly volatileGlobal trade becomes tool to ensure supply of raw materials and food; by 2040 the last trade barriers are gone, simplified trade rules worldwideEmerging economies continue to grow and EU becomes one global player among many others, but has still a strong positionAs global trade increases, the food chain becomes longer and more complexTechnology is embraced as a tool to adapt to climate change, resource efficiency, support global trade (preservation, transport optimisation)A concentrated food industry – multinationals (including European ones) produce en masse and in a cost effective manner convenient, highly processed foods for the world. The agro-food industry is a relevant player in international standard setting, and private standards are important. considerable influence on Land grabbing as a way to secure access to agricultural land resources. Urbanisation also continued in the EU and together with busy life-styles leads to increased demand for processed convenience food. Food becomes a commodity, and by 2050 has no value to consumers beyond calories. Diets are essentially globalised. Social inequalities continued to increase, unhealthy diets in parallel to limited healthcare budgets further accentuate social inequalities.



Regional Food
o Localisation/regionalisation/

homesteading

o Technology for sustainable use 
of resources

o Mix of large entities and 
localised food production

o High social value of food; 
diets low in animal protein 

o Strong sense of communal 
values and community 
responsibility

o CC, natural resources depletion
global population growth

Présentateur
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Scenario 2 is in many ways the counterpart to scenario1.Worsening climate change and resource scarcity, trade disruptions, and an increasingly aware and concerned EU population prepares the ground for the EU to abandon in 2040 international and bilateral trade agreements, in the context of global trade fragmentation The EU starts to look inside and focuses efforts on food self-sufficiency, sustainability and the development of a circular economy.Technology is accepted and widely used as a tool to adapt to climate change, increase resource efficiency, improve products and recycling. Reduction and recycling of waste into the feed and food chain is an important element.An economic environment develops which gives room for many smaller entities to be involved in food production. While food prices increase, citizens start valuing food  much more than today. Alternative food chains develop, with some citizens producing their own food, supported by advances in urban farming.Meat consumption has decreased drastically  and diets are largely plant based. Against the outside pressures  strong community sense has developed, throughout the EU. On a local level, services which the limited public budget can only afford to a limited extent are taken over by citizen initiatives.



Partnership Food
o Economic stagnation in EU

o Transatlantic trade block

o Novel technologies are imported,
and accepted

o Big corporations dominate food 
chain (efficient mass production)

o Price and convenience drive 
food choice, trans-atlantic
food culture

o Inequalities

o CC, natural resources depletion,
global population growth

Présentateur
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After the economic crisis in 2007/2008, the EU did not achieve a stable economic growth; periods of growth alternated with stagnation or recession.The EU loses economic power also worldwide, and sees the need to develop closer ties with a stronger ally – the US and Canada - to stand up against booming emerging economies, and the increasingly felt impacts of climate change and resource scarcity.By 2040 any remaining trade barriers beyond TTIP and CETA have been abolished, and the strong trade ties gradually lead to approximation of food policies and legislation, a north-atlantic food chain and culture develops.The economic stagnation in the EU led to a considerable brain drain and loss of innovative businesses; in 2050 most of new technologies are invented elsewhere and its applications are imported to the EU. The use of new technologies is, however, well accepted. Still, knowledge and expertise to deal with new technologies might be lacking.The food chain within the EU is characterised by concentration into larger businesses. This applies to primary production, and manufacturing and retail, with a strong presence of American companies. Food production is geared towards efficiency, mass producing affordable processed foods ensuring sufficient intake of calories, macro- and micro-nutrients, catering to the demand driven by convenience and price. Unhealthy diets prevail, while food and health literacy is low. Overall, a common, trans-atlantic food culture emerges.Tight public budgets lead to limited social spending, impacting social security, provision of healthcare and education. Social inequalities within the EU societies increase, although at a local level bottom-up initiatives have been developed to counter short-comings.



Pharma Food
o High-tech world – maximise HLY,

CC adaptation, diversity 

o "Phood": Pharma & food sectors 
converge + ICT; concentration 

o EU is a strong player worldwide

o Global trade and global food 
chains

o Health is the main driver for food
choices, personalised nutrition

o Social well-being?

o CC, natural resources depletion,
global population growth
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In 2015 the high prevalence and incidence of diet-related chronic diseases puts increasing pressure on the healthcare systems. The population, while ageing, becomes more and more health aware. In parallel, R&D in food and health interactions produces more insights, and governments and individuals gradually come to accept diet-related public interventions. Technology also helps to face climate change impacts and resource scarcity.Foods for health – fortified traditional ones, liquid food, powders, bioactives, 3D printed, personalised, convenient become the norm. Strong technology development and acceptance enables also adaptation to climate change and the production of a diverse range of foods.The pharma and food industry takes advantage of the health trend, the pharma and food-drink sectors converge; the huge investments necessary to meet regulatory requirements for “health foods” favour a further concentration of the food chain actors.The strong “Phood” industry together with mobile and electronic health health industries feed a solid EU economy, and are market leaders world wide, also based on the ability to combine modern approaches with traditional well-known European food traditions. Full trade liberalisation facilitates access to other markets and raw materials.Health is the main driver for food choice and personalised diets are popular and affordable. The strong health focus and drive towards optimised diets, even towards increased performance and human enhancement, results in social pressure with possible negative implications for social well-being.



Challenge Title "Global Food" "Regional 
Food"

"Partnership 
Food"

"Pharma 
Food"

Suitability of the current EU risk assessment procedures for new food ingredients, food products
and food-related technologies including suitability of exposure data and maximum residue levels ∎ ∎ ∎ ∎

Increased sedentary behaviour and snacking due to changed life-style ∎ ∎
Provision of complex quality labelling information to the consumer and opportunity for fraud ∎ ∎
Ability to perform official food-related controls in different future food systems ∎ ∎
Food of different safety and quality classes ∎
Differences in the handling of food in third countries due to diverging food safety standards ∎
Intensive animal and plant production systems: disease transmission and nutritional quality ∎
Failure to provide appropriate food safety information to the consumer ∎
Temporary shortage of fresh produce and food poverty in a self-sufficient food system ∎
Re-introduction of food waste and organic side-stream products in the food chain ∎
Diets based exclusively on plant-based products ∎
Food safety responsibility in the hands of individual producers ∎
Inadequate food safety and nutrition literacy, loss of food traditions and increased exposure to
unreliable sources of information ∎

The loss of scientific and technological knowhow in Europe ∎
Diets based predominantly on highly processed foods and decreased availability of fresh produce ∎
Increased exposure to chemicals and nano-materials from food contact materials migrating in food
and from the environment via packaging waste ∎

Safety challenges of processed and pre-packaged food: appearance of new processing contaminants
and food-borne disease outbreaks ∎

Potential drawbacks of personalised nutrition as a predominant dietary practice ∎
Emerging biological risks: (b) Differences in the virulence of microorganisms and parasites and the
appearance of new strains ∎

Prioritised challenges



Global Food: prioritised challenges
Main Prioritised Challenges

Differences in the handling of food in third countries due to diverging food safety standards

Suitability of the current EU risk assessment procedures for new food ingredients, food products and 
food-related technologies (including suitability of exposure data and current maximum residue 

levels)  

Ability to perform official food-related controls  

Increased sedentary behaviour and snacking due to changed lifestyles 

&

Diets based predominantly on highly processed foods and decreased availability of fresh produce

Provision of complex quality labelling information to the consumer and opportunity for fraud  



Global Food: Policy options
Main Prioritised Challenges Potential policy options

Differences in the handling of food in third countries due to 
diverging food safety standards)

Building efficient food safety standards that also include 
implementation details
Co-regulation or enforced self-regulation by food business 
operators 

Suitability of the current EU risk assessment procedures for new 
food ingredients, food products and food-related technologies 
(including suitability of exposure data and current maximum 

residue levels)  

Enhance collaboration between risk assessment bodies

Horizon scanning to identify vulnerabilities in the supply chain

Ability to perform official food-related controls  

Long-term funding mechanisms
Expand third country controls
Enhancing surveillance to ensure food safety during 
transportation
Improving traceability using related technologies

Increased sedentary behaviour and snacking due to changed 
lifestyles 

&

Diets based predominantly on highly processed foods and 
decreased availability of fresh produce

Fiscal measures
Food reformulation and other incentives
Zoning and other limitations
Standards and guidelines for public procurement
Funding of national and European food and diet related actions

Improve nutrition education 
Improve the provision of nutrition information

Provision of complex quality labelling information to the 
consumer and opportunity for fraud  

Harmonisation at international level



Regional Food: prioritised challenges
Main Prioritised Challenges

Food safety responsibility in the hands of individual producers  

Failure to provide appropriate food safety information to the consumer  

Re-introduction of food waste and organic side-stream products in the food chain

Temporary shortages of fresh produce and food poverty in a self-sufficient food system  



Regional Food: policy options
Main Prioritised Challenges Potential policy option

Food safety responsibility in the hands of individual 
producers  

Expansion of the scope of the General Food Law and 
hygiene regulations and the related control implications to 
individual food producers 

Establishment of a list of "risk" products 

Food safety education

Failure to provide appropriate food safety information to 
the consumer  

Social networks and ICTs

Re-introduction of food waste and organic side-stream 
products in the food chain

Expansion of the scope of General Food Law and feed 
hygiene regulations to individual producers

Communal food waste handling or recycling centres

Proactive education initiatives

Temporary shortages of fresh produce and food poverty in a 
self-sufficient food system  

Emergency mechanisms for food re-distribution

Quotas 

Proactive nutrition education



Partnership Food: prioritised challenges
Main Prioritised Challenges

Inadequate food safety and nutrition literacy, loss of food traditions and increased exposure to 
unreliable sources of information  

Diets based predominantly on highly processed foods and decreased availability of fresh produce

The loss of scientific and technological know-how in Europe   

Suitability of the current EU risk assessment procedures for new food ingredients, food products and 
food-related technologies (incl. suitability of exposure data and maximum residue levels)  



Partnership Food: policy options
Main Prioritised Challenges Potential policy option

Inadequate food safety and nutrition literacy, loss of food 
traditions and increased exposure to unreliable sources of 

information  

Mandatory food safety and nutrition education

Increase Trans-Atlantic Consumer Dialogue

Diets based predominantly on highly processed foods and 
decreased availability of fresh produce

Fiscal measures
Food reformulation and other incentives
Zoning and other limitations
Standards and guidelines for public procurement
Funding of national and European food and diet related

actions
Improve nutrition education
Improve the provision of nutrition information

The loss of scientific and technological know-how in Europe   

Addressing food governance barriers
Reduce cost of regulatory compliance
Improving consumer perception of innovation
Increased co-operation with food business operators

Suitability of the current EU risk assessment procedures for 
new food ingredients, food products and food-related 

technologies (incl. suitability of exposure data and 
maximum residue levels)  

Risk-benefit assessment and management

Streamlining risk assessment by increasing the
collaboration between all actors



Pharma Food: prioritised challenges
Main Prioritised Challenges

Potential drawbacks of personalised nutrition as a predominant dietary practice

Ability to perform official food-related controls  

Suitability of the current EU risk assessment procedures for new food ingredients, food products 
and food-related technologies (incl. suitability of exposure data and maximum residue levels)  



Pharma Food: policy options
Main Prioritised Challenges Potential policy option

Potential drawbacks of personalised nutrition as a 
predominant dietary practice 

Adapting or creating an effective regulatory framework

Redefining health and nutrition claims

Ability to perform official food-related controls  

Regulating "phood" manufacture: "Phood licence"

Post-market monitoring and “nutrivigilance" controls

Expand third country controls

Suitability of the current EU risk assessment procedures for 
new food ingredients, food products and food-related 

technologies (incl. suitability of exposure data and 
maximum residue levels)  

Dealing with cumulative effects and long term exposure



• The legislative framework governing food safety in the EU is robust, 

effective and efficient 

• Action needed for improving the effectiveness of EU nutrition policies 

• Harmonisation of risk assessment approaches to allow for the inclusion 

of other legitimate factors such as health benefits and socio-economic 

consequences

• A suitable and harmonised metric for benchmarking and monitoring food 

safety performance in the EU needs to be established

• An effective early warning system for emerging hazards at EU level is 

missing

• Adaptation of official control and inspection services to future needs

• Investment in providing food safety and nutrition education to the public

Key insights



 Complexity of food system
 Safe, nutritious, affordable, sustainable

 Holistic, integrated policy 
approach

 Future stresses

 Challenging resilience, adding 
complexity

 Trade-offs necessary? How to 
address them (transparency)

Common considerations
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The report can be found here

https://ec.europa.eu/jrc/en/publication/eur-scientific-and-technical-research-reports/delivering-eu-food-safety-and-nutrition-2050-future-challenges-and-policy-preparedness
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