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1/ FRENCH RESEARCH & INNOVATION STRATEGY 

From national research strategy 
to targeted roadmaps and specific action plans 
for food & agricultural research & innovation 
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2015: PUBLICATION OF THE NATIONAL RESEARCH STRATEGY 

• Planned by the National Act on Higher Education & Research of July 
2013, aligned with the EU strategy and organized in 10 societal 
challenges 
– Sober resource management and adaptation to climate change 

–Clean, safe and effective energy 

– Stimulate industrial renewal 

–Health and wellbeing 

– Food security and demographic challenge 

–Mobility and sustainable urban systems 

– Information society and communication 

– Innovative, integrative and adaptive societies 

– Spatial ambition for Europe 

– Liberty and security of Europe, its citizens and its residents 
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RESEARCH INFRASTRUCTURES: 
A NATIONAL ROADMAP ALIGNED WITH THE EUROPEAN ROADMAP 

• Food & agriculture research is concerned by 
– Infrastructures in Earth & Environmental Sciences  

• Agronomic Resources for Research; Naturalist Collections 

• Analysis & Experimentation on Ecosystems; 
Multi-Environment Plant Phenomics and Simulation 

• Integrated Carbon Observation System; Observation of the Critical Zone; 
Data & Services for Earth Systems 

– Infrastructures in Life Sciences 

• Biobanks; Transgenesis for animal models; 
Biological resources for animals 

• Genomics; Bioinformatics; Metabolomics 

• Industrial Biotechnology Innovation and Synthetic 
Biology AcceIerator 

–Research Data Infrastructures 
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#AI2025: AGRICULTURE INNOVATION 2025 

• Towards an innovation action plan for agriculture 
–Produced at the request of the Ministers for Research and Agriculture by a team 

of four experts 

–3 complementary priorities to jointly address 
competitiveness and sustainability 

• Systems approaches & climate change 

• Technological developments 

• Open innovation to bring all actors together 

–A diversity of innovations (technology-based, 
social or organizational) is needed for the 
transition towards agroecology & bioeconomy 

– The need to complete with a plan towards 
the food S&T component of the agrifood sector 

30 R&D&I projects in 9 axes 
• Agroecology 
• Bioeconomy 
• Digital Agriculture 
• Robotics 
• Genetics & Biotechnologies 
• Biocontrol 
• Open Innovation 
• Economics 
• Education & Training 
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#AI2025: FUTURE ACTIONS 

• Strengthen research on agricultural soils, agriculture and climate 
– Link with the 4‰ initiative 

• Place agriculture at the heart of the National Strategy for Research 
– Towards interdisciplinary research centres 

• on Agriculture & Climate, 
on Systems & Synthetic Biology, 
and on Digital Agriculture & Big Data 

– Launch Biocontrol and Biotechnology programs 

• Develop research and innovation for digital and connected agriculture 

• Create Living Labs to promote open innovation in the territories 
–Agroecology for cropping systems (Limagne) 

– Sustainable livestock farming (Britain) 
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#FBRI2025: ‘FORÊT BOIS RECHERCHE INNOVATION 2025’ 

• Towards a research & innovation action plan for the forest-based 
sector 
–At the request of the Ministers for Research, Agriculture, Industry, Housing and 

Environment 

–With the aim to make proposals to improve the overall performances of the 
forest-based sector 

–13 projects grouped in 3 priorities 

• Strengthening systems approaches 
connecting forest systems to wood industries 

• Developing the present and new uses of wood 

• Adapting forests and preparing the future forest resources 
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2/ FRENCH CONTRIBUTION TO THE FOOD 
SECURITY CHALLENGE UNDER CLIMATE CHANGE 

The 4 per 1000 Initiative: 
Soils for Food Security & Climate 

Foresights on Food Security 

About Food Losses & Waste 
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COP21 & INTENDED NATIONALLY DETERMINED CONTRIBUTIONS 

• 188 parties committed to reducing their greenhouse gases emissions 
–97.1 percent of global greenhouse gases emissions in 2011 are covered by INDCs 

–Mitigation at the heart of contributions: emissions control becoming a universal 
issue 

–Anticipating disasters is also a priority via early warning systems 

http://unfccc.int/focus/indc_portal/items/8766.php http://www.diplomatie.gouv.fr/fr/IMG/pdf/fiche_d_analyse_indc_cle0e71a7-1.pdf 
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Non-state actors, and some Parties, have tried to argue 

that in agriculture, adaptation and mitigation are closely 

linked (e.g. Jarvis et al. 2011). It is thus positive that many 

Parties have alluded to the close links between adaptation 

and mitigation. Forty-four Parties, all non-Annex 1, have 

referred to mitigation and adaptation synergies, mitigation 

as a co-benefit of adaptation or vice versa. Twenty-nine 

Parties mention climate-smart agriculture (CSA), which 

sees productivity, adaptation and mitigation objectives as 

closely linked (but does recognise trade-offs) (Lipper et al. 

2014). Twenty Parties mention agro-ecological approaches 

or similar approaches which embrace food security and 

social and environmental concerns. Nine Parties reference 

both CSA and agro-ecological approaches, thus 

recognising many similarities in these approaches. 

A gricultural adaptation m easures 

Of the 102 Parties that include agricultural adaptation in 

their INDCs, 94 include some details on how this will be 

implemented, for example mentioning at least one 

adaptation measure. The main measures recorded, in 

order of frequency, are shown in Table 1. 

Asian parties have tended to include many agricultural 

adaptation measures as have Parties in Africa and the 

Pacific, with less detail in Latin America INDCs (Figure 1). 

Table 1 N um ber of P arties citing particular m easures to 
enable their agricultural adaptation com m itm ents 
 
1This category likely includes some cases of irrigation. 2These 

categories are generic and could include other measures listed. 

Climate-smart agriculture includes, for example, climate-smart 

fisheries. 

M ain adaptation m easures 
N um ber of 
P arties 

Livestock management 54 
Crop management 51 
Fisheries and aquaculture management 48 
Irrigation management 46 
Water management1 45 
Knowledge transfer (e.g. extension) 35 
Agricultural diversification 32 
Soil and land management 31 
Climate-smart agriculture2 29 
Early warning systems (e.g. seasonal 
forecasts) 

28 

Agroforestry 22 
Agro-ecology2 20 
Indigenous knowledge 19 
Financial mechanisms (e.g. crop 
insurance) 18 

Total parties including agricultural 
adaptation 

102 

Total parties including at least one 
m easure  

94 

Figure 1 N um ber of adaptation m easures m entioned in IN D C s 
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Forest-related mitigation measures were more frequently 

mentioned than agricultural measures; 109 Parties 

intended to use forest management, deforestation, 

afforestation, or reforestation to meet their mitigation 

commitments (Table 3). Other high-carbon landscapes 

are also mentioned: for example, Iceland, China, and 

Côte d’Ivoire include restoration of organic soils, while Sri 

Lanka, Bangladesh and Senegal mentioned protection of 

mangroves. Additionally, a number of Parties included 

mitigation measures within their energy sector 

contributions that have implications for land use: 56 

Parties mention a shift to bioenergy and 30 intend to 

introduce or expand the use of improved cook stoves, 

anticipating that such stoves will reduce harvesting of fuel 

wood from natural forests. 

Table 3 N um ber of P arties citing particular land use 
m easures to enable their m itigation targets and actions 

M itigation m easures 
N um ber of 

P arties 

Forest management 82 

Reforestation 67 

Avoided deforestation 64 

Afforestation 40 

Restoration of degraded land, soil, or 

forest 
22 

Organic soils (peatlands) 9 

Soil carbon 8 

Coastal ecosystems (e.g. mangroves) 7 

Total P arties including other land 

use m itigation 
128 

Total P arties specifying at least 

one m easure 
109 

M itigation and clim ate justice   
The question of responsibility for mitigation is raised by a 

number of non-Annex 1 Parties. Thirty-four Parties (of the 

160 analysed2) evoke the common but differentiated 

responsibility (CBDR) principle – all of them non-Annex 1 

Parties. Ten make references to “historic responsibility” 

and “climate justice”, one Party going so far as to state 

that “the main burden for any mitigation undertaken by 

the country must be the responsibility of the developed 

countries that have been primarily responsible for the bulk 

of the world's emissions”. Two non-Annex 1 Parties noted 

that their mitigation commitments exceed their fair share. 

It is difficult to compare the mitigation targets of Annex 1 

and non-Annex 1 Parties because Annex 1 parties 

generally use historical emissions as a baseline in their 

INDCs, whereas non-Annex 1 parties use projected 

(business as usual) emissions.  

However, non-Annex 1 Party plans contain substantial 

commitments to emissions reduction and mitigation 

actions; most quantified targets are in the realm of 15-

30% of business as usual emissions. A recent civil society 

review of INDCs indicates that, based on historical 

responsibility and capacity to take action, poorer 

countries’ pledged actions meet their “fair share” of 

climate action, while wealthier countries’ pledges show a 

substantial gap in ambition (Climate Equity Reference 

Project 2015). 

                                                 
2 There were 120 non-Annex 1 countries in the 160 

analysed for this paper. 

Figure 2 N um ber of agricultural m itigation m easures m entioned in IN D C s 

Number of agricultural mitigation 
measures mentioned in INDCs 

(103 INDCs mention mitigation) 

Number of agricultural adaptation 
measures mentioned in INDCs 
(113 INDCs mention adaptation) 

COP21 & INDCs (as of 31st December 2015) 

Source: https://ccafs.cgiar.org/publications/how-countries-
plan-address-agricultural-adaptation-and-mitigation#. 
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COP21 & 4 PER 1000 INITIATIVE: 
SOILS FOR FOOD SECURITY AND CLIMATE 

• What does 4 per 1000 mean? 
– To increase by 0.4 %/year the current stock of soil organic Carbon 

• For which purpose? 
– Improvement of food security by enhancing soil quality & fertility and 

combating land degradation 

• To reduce soil erosion and restore degraded farmlands 

• To increase yield 

–Adaptation of agriculture to climate disruption 

• E.g. better soil water management, reducing crop yield variability 

–Mitigation of climate change 

• Stopping the current rise in atmospheric CO2 
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KEY DATES OF THE 4 PER 1000 INITIATIVE 

• 16-18/03/2015, Montpellier: Climate Smart Agriculture Global Science Conference 

• 7-10/07/2015, Paris: Side event of the International Conference “Our common 
future under Climate Change” (CGIAR, INRA, CIRAD, IRD) 

• 16/09/2015, Paris: High level meeting, OECD & French government : “Agriculture 
and agricultural soils facing climate change and food security challenges: public 
policies and practices” 

• 30/11/2015, Paris: High Level meeting organized by CGIAR, INRA, CIRAD, IRD 
(invited: CAAS, WUR, GRA, EMBRAPA, EU commission, WASCAL, World Bank,…)  

• 1/12/2015, Paris: Kick-off meeting at COP21 

– One out of the six initiatives of the agricultural component of the Lima Paris Agenda for Action 

• 10/12/2015, Paris: Carbon sequestration and agriculture, side event COP21 

• 28/04/2016, Meknes: What should be the governance and roadmap for 
the 4 per 1000: Soils for Food Security and the Climate Initiative? 
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COP21 & 4 PER 1000 INITIATIVE: 
SOILS FOR FOOD SECURITY AND CLIMATE 

• What kind of actions? 
–A multi-actor platform 

• Sharing information & good practices, designing joint projects & policies, … 

–A system for collective project expertise 

• A set of reference criteria compliant with the Initiative’s principles and goals 

–A framework in order to facilitate project funding and promotion 

–An international cooperative scientific research programme 

• Better understanding of biogeochemical processes and of the mutiscale 
determinants and consequences of organic carbon sequestration in soils 

• Mapping the potential for organic carbon sequestration in soils 

• Defining and assessing multiscale agronomic and forestry strategies (incl. 
incentives measures) 

• Straightforward methods for monitoring changes in soil carbon content 

–A digital resource centre on topics related to the initiative 
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COP21 & 4 PER 1000 INITIATIVE: 
SOILS FOR FOOD SECURITY AND CLIMATE 

• Which governance? 
–An undertaking by over 160 organisations (countries, multilateral organizations, 

farming associations, NGOs, private companies, research organizations, …) to 
“to put in place a formal governance structure through an inclusive and 
transparent process, guaranteeing fair participation by the various stakeholders 
and taking into consideration the need to collaborate with existing, relevant 
initiatives by seeking synergies with them on soil health issues, wherever 
possible.” 

–Proposed bodies (as discussed in Meknes) 

• A consortium of public bodies 

• A forum of all voluntary actors 

• A Scientific and Technical Committee 

• A Secretariat 

– The need to align with other related initiatives 

• E.g. the Global Soil Partnership, the Global Research Alliance, … 
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FORESIGHT STUDIES FOR ADDRESSING 
SCIENTIFIC QUESTIONS AND SOCIETAL CHALLENGES 
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AGRIMONDE-TERRA FORESIGHT: 
WORLD FOOD SECURITY & LAND USE IN 2050 

• World food 
contrasted 
diet scenarios 
diets in 2050 
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ADDRESSING AGRICULTURAL IMPORT DEPENDENCE 
IN THE MIDDLE EAST & NORTH AFRICA THROUGH THE YEAR 2050 

• Agricultural imports could reach 
53% to 70% (depending on 
countries)  

• Dependence to imports could be 
± stabilized only by playing on all 
levers (diet, FLW, technologies, …) 

2 

The Middle East – North Africa region (MENA) is characterized by a particularly high level of dependence on agricultural imports: 40% of its needs 
for agricultural products are currently being met by imports, while its dependence on cereal imports is among the highest in the world. Over the 
course of the past several decades, a combination of demographic growth and changes in dietary habits has led to a marked increase in food 
requirements. Although agricultural production in the region has increased substantially over the same period, it has been unable to keep pace with 
the increase in demand, partly because of limitations in terms of soil and climate and partly because of limitations in terms of agricultural policy. 
Regional dependence on agricultural imports is likely to continue to escalate in the foreseeable future, both as a result of ongoing demographic 
expansion and changes in eating habits and as a result of climate change impacts in a region already recognized as a climate “hot spot.”  

As a global region, the MENA region is both geopolitically complex and highly strategic. Agricultural imports place a significant burden on state 
budgets, and agri-food policies in the region continue to struggle with urban and rural poverty. In this situation, it is important to understand which 
factors within the regional agri-food system are most likely to contribute to – or, on the contrary, might help mitigate – a continued increase in 
agricultural import dependence.   

It is for these reasons that Pluriagri has commissioned, and INRA has undertaken, the study summarised here. The project began by examining 

historic trends (from 1961 to 2011) with regard to the resource-use balance of the regional agri-food system. Next, it analysed several potential future 
scenarios for the region through the year 2050. To construct the scenarios, the study made use of simulation tools that take into account the 
anticipated effects of climate change as well as such factors as technical innovation, improved use of irrigation, contrasting patterns in eating habits, 
and differential changes in demographic and economic development. These simulations suggest that dependence on agricultural imports is likely to 
continue to increase in the region, especially if the effects of climate change are pronounced. Taken individually, none of the three mechanisms 
proposed for reducing agricultural import dependence (improved agricultural productivity, moderation of dietary habits, or a reduction in food waste) 

is capable of correcting this trend in the Maghreb, the Middle East, or the Near East. Such mechanisms may be effective in Egypt, however, and 
have the potential to strengthen Turkey’s role as a net agricultural exporter.  

In addition to the political conflicts and tensions affecting the area, 
the MENA region (an area of 13 million sq km, or 10% of total 
global land area) is notable both for its high percentage of arid 
and semi-arid lands, characterized by low agricultural productivity, 
and for its rapid demographic expansion, with a population that 
has increased by a factor of 3.5 in fifty years – from 139 million 
inhabitants in 1961 to 496 million in 2011 (Figure 1). A key 
challenge for the region thus lies in its ability to meet its food 
needs. 

As S. Abis (2012) has put it, this region of the world is a 
“magnifying glass for global food challenges and [… the] 
barometer for the competition in which the planet’s major 
agricultural actors are engaged”.12 

Figure 1  – The MENA region and its sub-regions (2011 data; “food 
dep.” = dependence on imports [percentage of kilocalories consumed that 

are supplied by food imports]) 

 

                                                             
1 Pluriagri is an association of representatives of the commodity sector (including 

Avril, the Confédération générale des planteurs de betteraves [the French 
Confederation of Sugar Beet Producers], and Unigrains) together with Crédit 
Agricole S.A. (a major bank), supporting foresight studies of agricultural markets 
and policies. 
2 Abis S., 2012. Pour le futur de la Méditerranée, l’agriculture. Paris: L’Harmattan, 

150 pp. 

Agricultural imports currently supply 40% of regional 
food requirements and are increasing rapidly 

Demand for agricultural products increased sixfold from 1961 
to 2011 

The region’s dramatic growth in population is in large part 
responsible for its increased demand for food and other 
agricultural products. But the impacts of demographic expansion 
have been heightened by the changes in eating habits that 
typically accompany economic development and rapid 
urbanisation. In the MENA region, these dietary changes include a 
pronounced nutritional transition together with the maintenance of 
certain features of the Mediterranean diet. On the one hand, daily 
caloric intake has increased sharply, reaching  3,200 to 3,700 
kcal/pers/day in some areas (average caloric intake remains lower 
in the Middle East due to its recent history; see Figure 2). A 
significant increase in the importance of vegetable oils and sugary 
foods in the diet has also taken place, along with a notable 
reduction in the consumption of traditional cereals (Figure 3). On 
the other hand, changes in dietary habits differ from the “Western” 
model in the extremely low amounts of animal foods consumed 
(which have levelled out at 10% of caloric intake); by the 
continued although diminishing importance of cereals (currently 
around 55%); and by the steady consumption of fruits and 
vegetables (just under 10% of total caloric intake). 

Figure 2 – Daily caloric intake in the MENA region  
and its 5 subregions, 1961-2011 and as projected through 2050 

(“food availability” as defined by the FAO, in kcal/person/day) 

 
Sources: FAOStat & GlobAgri-Pluriagri 
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In the Maghreb and Turkey, gains in agricultural production are 
likely to outpace demand 

In the Maghreb and Turkey, by contrast, when projected gains in 

crop and livestock productivity are introduced into the scenario, a 

potential freeing up of cultivated areas is observed (Figure 4, 

“Trends scenario” vs. “2008”). For these two areas, when the 

production gains obtained through this simulation are combined 

with the additional productive capacity of the land thus made 

available, the agricultural output of the Maghreb could double by 

2050, while that of Turkey could increase by 60% relative to the 

baseline situation of 2007-2009. These gains would in turn enable 

the Maghreb to reduce its previously high level of imports by 4-5 

percentage points, while Turkey could supply all its domestic 

needs and become a net exporter of agricultural products.  

Assembling all the elements of this “Trends scenario,” in which 

demand for agricultural products increases more rapidly than 

foreseeable gains in agricultural production, suggests that the 

region’s overall agricultural import dependence will rise by 39% to 

49% by 2050 (Figure 6). The sub-regions most strongly affected 

by this trend will be the Middle East and Egypt, with coefficients of 

dependence at the end of the time period of 53% (vs. 51% today 

in the Middle East and 30% in Egypt), and the Near East, with 

62% dependence (vs. 50% today). Only the Maghreb and Turkey 

will be able to expand agricultural production faster than domestic 

demand, enabling the Maghreb to reduce its dependence on 

imports and Turkey to become a net exporter.  

Figure 6 – Net import dependance of the MENA region  

and its five sub-regions in 1961, in 2008, and in 2050  

for each projected scenario 

(% net imports within total domestic consumption, in kilocalories) 

 

 

Impacts of increased climate change 

Trends scenario including climate change impacts  

In the “Trends scenario” described above, the hypotheses applied 

to the different elements of the regional agri-food system include 

the impacts of climate change as they have been experienced 

over the past twenty years. These effects are still relatively mild, 

however, whereas the Fifth Report of the IPCC states with a 

growing level of certainty that both the magnitude and the impacts 

of climate change are likely to become more severe. The 

scientific literature agrees, moreover, that the MENA region will 

potentially be among those global regions most heavily affected, 

beginning before 2050. The impacts of global climate change will 

put a brake on projected yield increases, particularly crop yields, 

and will further restrict available land area through a combination 

of rising temperatures and reduced rainfall, leading to an increase 

in areas subject to desertification. 

To address these potentialities, we decided to consider the most 

extreme case projected by the IPCC, corresponding to a radiative 

forcing of 8.5 W/m² (RCP-8.5); or, in other words, the probable 

outcome if international agreements and mitigation policies to 

address climate change are unable to slow the global processes 

currently underway. Making use of the available literature, which 

is extensive with regard to the effects on crop yields but more 

limited with respect to effects on cultivable land area, we adjusted 

the hypotheses relative to the agricultural system components so 

as to construct a “Trends scenario including climate change 

impacts”. Compared to the previous scenario, crop yields 

obtained from rainfed agriculture in the year 2050 under these 

circumstances are reduced by 10-20%, depending on the specific 

crops and sub-regions. Supposing a continued availability of 

water for irrigation means that yields and cropping areas will 

change for rainfed agriculture only, with yields and land area for 

irrigated agriculture remaining the same. In this case, cultivable 

land area and crop yields for Egypt will remain unchanged.  

The Maghreb will be the most seriously affected area, losing close 

to half of its cultivable land area between now and 2050. The Near 

East will also be strongly impacted, losing a quarter of currently 

cultivated area. Cultivable land area will remain unchanged in the 

Middle East, however, with climate change having only a weak 

effect on agronomic potential in this sub-region. Given its distinct 

geography (a more northern position, mountainous areas, more 

favourable hydrography), Turkey may see a significant increase in 

cultivable land area, amounting to 3.6 million hectares by 2050, or 

15% of currently cultivated land.  

The Maghreb will be especially heavily impacted, and only 
Turkey is likely to avoid an increase in agricultural import 
dependence  

According to this new group of hypotheses, the level of crop 

production in the Maghreb will be severely impacted, with 

projected output in 2050 just half that arrived at in the previous 

“Trends scenario”, and indeed less than its current level (Figure 

5). Projected gains in crop yields will likewise be reduced in the 

Near East and in the Middle East, although to a lesser degree.  

It should be noted however that in each of these three areas, the 

deterioration of conditions for agricultural production will not result 

in an increase in crop imports. Rather, it is animal product imports 

that will increase significantly, accompanied by a corresponding 

reduction in domestic animal production compared to the previous 

“Trends scenario”. The model reacts as if – in order to limit their 

levels of import dependence – these areas would reduce imports 

of crop products destined for animal consumption and thereby 

slow further development of intensive livestock production, 

preferring instead to import more animal products directly. This 

reaction of the model to the addition of severe climate change 

impacts calls into question the long-term viability of the strategy, 

widely adopted in the region, of the development of intensive 

livestock systems based on imported crop products.  

The severe deterioration of the conditions of agricultural 

production in the Maghreb will result in a sharp increase in its 

dependence on imports, passing from 54% to 68% of domestic 

consumption by the year 2050 (Figure 6). The tendency toward 
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REGARDING FOOD LOSSES & WASTE 

• Commitment to contribute to the MACS 
FLW platform as led by Germany 
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1946-2016: “FROM FEEDING FRANCE TO NURTURING THE PLANET” 
70ans.inra.fr/en 

http://70ans.inra.fr/en/
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Thank you for your attention  


