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1. Agriculture of the 21st century – prospects and challenges 

Feeding 9 billion people by 2050 by combining health, organoleptic and nutritional quality, 

protection of the environment and ecosystems, and production and processing cost-effectiveness—

that is the triple challenge agricultural stakeholders will have to meet in the 21st century to facilitate 

the emergence of sustainable food systems.  

Three inevitable trends will mark the future—an increase in the global population, climate change 

and the depletion of fossil fuels. These crippling trends should prompt us to change our food 

production and processing systems by incorporating the three keystones of sustainable 

development—environmental, economic and social dimensions. 

The increase in the global population, combined with increased urbanization and rising living 

standards of people in developing countries (in Asia and Africa) will lead to dietary changes in favour 

of a higher average animal and fish protein content in foods. These trends could also be 

accompanied by the onset of or increase in diseases associated with overconsumption of animal 

products: overweight, obesity, diabetes, cancer, etc. Moreover, the use of plant resources for 

livestock production raises problems regarding the use of arable land and natural resources, as well 

as greenhouse gas production. 

The overall scientific community must contribute to the emergence and dissemination of innovations 

to help develop sustainable food systems. 

 

2. Pays de la Loire – a flagship for excellence to support this progress 

The Grand Ouest region of France represents an agricultural area with a high density of production 

(plant, animal, aquacultural and fisheries) and processing of agricultural products. Brittany and Pays 

de la Loire host over 3,000 companies with more than 100,000 employees, with a turnover of around 

€30 billion. 

This major agrifood cluster benefits from a substantial pool of research and training expertise on 

related topics, consisting of research and training teams from national research organizations located 
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in the region (INRA, IFREMER, INSERM and CNRS), top-ranking higher education establishments 

(AGROCAMPUS OUEST, ONIRIS and the ESA group) and the Universities of Angers, Maine and Nantes.  

The tight relationships that exist between research and training, as well as between technology 

transfer and innovation, are underpinned by the expertise of the Cap Aliment regional innovation 

platform, thus enhancing interaction between academic and industrial stakeholders for collaborative 

innovation. 

Developing a sustainable diet is a huge challenge for the scientific community as it implies 

multidisciplinary structuring throughout the entire food chain (links between production systems and 

product quality, process engineering, physical chemistry, chemistry, microbiology, modelling, 

economics, marketing, clinical sciences, etc.). This project will position the Pays de la Loire Region as 

a key leader in the fields of agriculture, food and agromaterials of the future. 

 

3. RFI Food for Tomorrow/Cap Aliment programme – goals and strategy 

RFI Food for Tomorrow/Cap Aliment was launched by Pays de la Loire Region in collaboration with 

major concerned stakeholders to meet the food system transition challenge by contributing to the 

development of a sustainable food chain through a ‘product-process-consumer’ ecodesign 

approach in a supply-source transition context. RFI Food for Tomorrow/Cap Aliment is a 

collaborative action programme geared towards enhancing synergy between different research, 

training and innovation stakeholders in the food and agrifood sector in Pays de la Loire so as to 

increase the visibility and attractiveness of this sector on national and international scales. The 

ultimate aim is to become a European interdisciplinary centre of excellence. 

The strategy developed for the research component involves a 5-line structure along with a cross-

cutting theme that combines methodological development and modelling tools. This research 

structure is shown in Figure 1. Each research line is divided into scientific issues and objectives in a 

specific socioeconomic context, as detailed below. 

 

LINE 1 – Sustainable management of primary production 

 

To identify and develop scientific questions that could lead to technical and technological 

innovations to facilitate the switch to sustainable primary production systems that are more 

environment- and health-friendly (quality of animal and plant products, sustainable management of 

plant production and livestock health), while taking economic, sociological, political and legal levers 

into account that could enhance the balance between competitiveness objectives, society’s food 

demand, and the quantity of produced resources and their accessibility. 

 

LINE 2 – Sustainable processing – adaptation to protein transitions 

 

To develop the use of alternative protein sources (plant- microalgae- and insect-based, etc.) and 

improve their acceptability: designing innovative and emerging prototypes for the optimization of 

production lines, modelling and simulation of unit operations and processes, metrology associated 

with the energy and environmental efficiency of unit operations, adaptation to new ingredients, 

effluent and co-product management, and preservation methods adapted to microbial risks 

associated with new plant sourcing.  
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LINE 3 – Food safety in food production and processing chains  

 

To develop sustainable solutions to ensure safety within the food chain: control of contaminated 

food matrix ecosystems, characterization of chemical contaminant exposure and uptake, risk 

assessment, determination of the involvement of biotic and abiotic factors in the routing of 

microbiological hazards to humans, introduction of innovative athermal preservation processes, 

analysis of risks associated with novel food systems, and food health safety laws.  

 

LINE 4 – Deconstruction of in vitro matrices – physical changes, reactivity, nutrient 

compartmentalization and release, contaminants, metabolites and dynamic modelling  

 

To understand the food matrix deconstruction process from consumer ingestion to digestion by 

combining chemical and physical changes in food matrices under in vitro digestion conditions, 

approaches for modelling the latter, and impacts on the biological properties of nutrients or their  

metabolites on in vitro or ex vivo systems, such as oxidative stress, inflammation or food allergy 

triggering mechanisms related to the initial structure of the foods.  

 

LINE 5 – Food of the future – impact on consumer health, food practices and acceptability 

 

To explore and promote foods by taking into account nutritional and health safety issues that are 

acceptable (food governance, local food crops) and accessible (geographically, economically, etc.): 

optimizing nutritional and organoleptic qualities of food, characterizing the health impacts of novel 

foods derived from all the research lines (health-biofunctionality concept), determining the causal 

link between dietary exposure to chemical hazards and cancer/reproductive toxicity, preventing 

foodborne illnesses that may arise during life (vulnerable and at-risk people).  

 

LINE 6 – Tools, technologies, modelling and knowledge integration  

 

To develop cross-cutting analytical and methodological strategies for modelling and knowledge 

integration from production to consumption: ‘omics’ techniques adapted to food systems, modelling 

of forming processes and characterization of matrix structures, sensory analysis, analytical strategies 

for the detection of historical, contemporary or emerging chemical contaminants, implementation of 

an information and data management system, and multi-scale modelling. 
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Figure 1: Structure according to research lines. 
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4. Stakeholders and organization  
 
The transdisciplinary RFI Cap Aliment-Food for Tomorrow project involves 23 research units located in Pays de 
la Loire Region and belonging to 8 parent institutions (INRA, ONIRIS, University of Nantes, University of Maine, 
University of Angers, Agrocampus Ouest, IFREMER, ESA): 
 

Units  Status and parent institutions 

BIA Biopolymères Interactions Assemblages UR 1268, INRA 

BIOEPAR 
Biologie Epidémiologie et Analyse de Risque 

en santé animale 
UMR 1300, INRA-Oniris 

BRM Biotechnologies et Ressources marines Laboratoire, IFREMER 

CEISAM 
Chimie Interdisciplinarité, synthèse, analyse, 

modélisation 
UMR 6230, CNRS- Université de Nantes 

DCS Droit et changement social UMR 6297, CNRS-Université de Nantes 

ESO Espaces et SOciétés UMR 6590, CNRS-Université de Nantes 

GEPEA 
GEnie des Procédés- Environnement - 

Agroalimentaire 
UMR 6144, Ecole des Mines de Nantes- Oniris-

CNRS-Université de Nantes 

GRANEM 
Groupe de Recherche ANgevin en Économie 

et Management 
UMR-MA 49, Université d’Angers-AGROCAMPUS 

OUEST 

GRAPPE 
Unité de Recherche en Agroalimentaire sur 

les Produits et les Procédés 
UP, Groupe ESA 

IMMM Institut des Molécules et Matériaux du Mans UMR 6283, CNRS-Université du Maine 

IRDP Institut de Recherche en Droit Privé EA 1166, Université de Nantes 

LABERCA 
Laboratoire d'Etude des Résidus et des 

Contaminants dans les aliments 
USC 1329, Oniris-INRA 

LARESS Unité de Recherche Sciences Sociales UR, Groupe ESA 

LARGECIA 
Laboratoire d’économie et de gestion 

d’ONIRIS 
UP, Oniris 

LEMNA 
Laboratoire d'économie et de management 

de Nantes Atlantique 
EA 4272, Institut d'Economie et de Management 
de Nantes IAE (IEMN-IAE), Université de Nantes 

LERECO 
Laboratoire d’Études et de Recherches  en 

Économie 
UR 1134, INRA 

LEVA 
Légumineuses, Ecophysiologie Végétale, 

Agroécologie 
UP, Groupe ESA 

MMS Mer Molécules Santé 
EA 2160, Université de Nantes- Université du 

Maine-Université Catholique de l'Ouest 

PhAN Physiologie des Adaptations nutritionnelles UMR 1280, INRA-Université de Nantes 

SECALIM Sécurité des Aliments et Microbiologie UMR 1014, Oniris-INRA 

SOPAM Stress Oxydant et PAthologies Métaboliques UMR 1063, INSERM-Université d’Angers 

U913 
Neuropathies du système nerveux entérique 

et pathologies digestives 
UR, INSERM 

URSE 
Unité de Recherche sur les systèmes 

d'élevage 
UR, Groupe ESA 

 


