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Multiple long-term environmental challenges

Continuous degradation of environmental conditions
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The failure of climate change mitigation
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First IPCC report

(1990)

Paris Agreement

(2015)

Kyoto Protocol

(1997)
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An urgent and unprecedented

transformation is needed
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Risk aversion to change on the farms
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Mitigation/adaptation 
measures are sometimes at 
no cost and even generate
savings

Risk aversion
Unexpected consequences
e.g. on workload, stability of 
outlets
A matter of worldviews
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Farmers' anger is mounting across Europe 
and raises short-term challenges

• 2024 protests in several European countries 

• Main concerns regard
• Rising input prices

• Volatility and low level of output prices

• Unfair competition with other countries/regions

• Environmental norms and regulations

• Lack of societal recognition

• Immediate impacts of climate change
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« No farmers, no food »

« We feed you but we die of it »
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How can we contribute to reconcile short-term
and long-term goals in agrifood systems?
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Source: Asterix and the Goths, 
Goscinny and Uderzo

Low output prices

Mitigation of climate change 

Biodiversity conservation

Excess of environmental norms
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The rise and fall of the French 
organic agrifood sector

What lessons for agricultural 
scientists?
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Introduction The organic case Argumentation analysis System analysis Co-design Conclusions
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Reduced environmental costs for society

• Over 22 agricultural products

• Crop production generates 
externalities per kg product of 
about 

€0.79 for conventional 

€0.42 for organic
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Better prices for farmers
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The case of dairy production in France

Source: CNIEL
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Reduced direct costs

Better margins

And better margins!
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Organic farming as a solution to reconcile
short-term and long-term goals?

• Reduced environmental costs

• Better prices

• Reduced direct costs

• Better margins

• Shared production standards
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An opportunity to address
farmers’ concerns over the 
short term while progressing
towards the transformation 
needed to deal with long-term
environmental challenges
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A massive movement towards organic farming
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On the production side
Land certified organic

On the consumption side
Organic market

Source: Agence Bio

Encouraged by ambitious policy objectives
Country level: Plan Ambition Bio 2018 (15% certified organic land) and 

EGALIM law (20% organic products in institutional catering)
EU level: Farm to Fork Strategy (25% certified organic land)
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Until COVID time…
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Land certified organic

Organic market
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Average
difference
between

organic and 
conventional
2020: 138€/t
2023: 37€/t

Source: CNIEL

• Consumers have turned away from organic
• Amounts of organic products have kept 

increasing
• The EGALIM law is not respected by institutional

catering (7% only according to Agence Bio)
• Prices have dropped
➔ The sector faces a major crisis
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A lack of information for consumers
Survey in 2023 over a representative panel of 4000 French consumers

• Organic products are too expensive for 66% of weekly consumers and 75% 
of non consumers

• Only 41% consider they have enough information on the impacts of organic
on human health

• And only 39% on the impacts of organic on the environment

• Insufficient perception of the benefits to expect from organic vs other
agricultural production models / standards

• Some citizens including reknowned scientists consider that organic farming
is dangerous and will lead to hunger
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A lack of investment into research on organic

15
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Could have made the organic agrifood system more resilient to such a market crisis
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A research mainly focused on farming practices

• Little budget and projects on market development

• Very little research addressing the continuum from farm to fork
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Innovations in the fields/farms

require changes on subsequent

stages of the value chain, all the 

way to consumers
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A lack of research on the conversion phase and 
on the resulting novel agricultural systems

17

Introduction The organic case Argumentation analysis System analysis Co-design Conclusions

“the literature minimizes the importance of transitional aspects”
Most organic research still relies on controlled experiments 

designed by researchers

Limited knowledge of novel systems resulting
from conversions to organic on commercial 
farms, their advantages and drawbacks to 

reconcile short-term and long-term goals, and 
their mainstreaming potential
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Lessons for agricultural scientists

• 14.4% of French farms, probably not 14.4% of 

agricultural scientists ➔ Are we laggards?

• Inability to properly inform consumers and policy-

makers on the long-term impacts and true costs of 

different agricultural production models / standards

• Lack of research on and in support of novel farming

systems in commercial farms to document such

systems and develop new narratives

• Lack of research addressing the continuum from

farm to fork to induce/support change beyond the 

field/farm gate

1818

Introduction The organic case Argumentation analysis System analysis Co-design Conclusions



18th Congress of the European Society for Agronomy

3 approaches to contribute to reconciling short-
term and long-term goals in agrifood systems? 

• Part of the population still needs to be convinced
about the need for change ➔ Argumentation analysis
to de-construct well-rooted myths on the current
agrifood system

• From farmers to consumers, knowledge about 
available solutions remains limited ➔ System analysis
to document novel agrifood systems in the real world, 
their advantages and drawbacks, and their
mainstreaming potential

• Gathering from farmers to consumers to consider new 
options ➔ Co-design to invent and experiment novel
agrifood systems through pioneer initiatives

19

Introduction The organic case Argumentation analysis System analysis Co-design Conclusions

Argumentation
analysis

System analysis

Co-design

Systemic
Multi-level

Multi-criteria & trade-offs
Dynamics & 

non-linearities

Niche initiatives
in agrifood systems

Novel agrifood
systemsDiscourse

Visions
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Argumentation analysis to de-construct well-
rooted myths on the current agrifood system
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To better assess the strength 
of arguments i.e. their 

evidentiary power or capacity 
to justify the thesis which they 

aim to support

To further inform on the long-term impacts and true costs of agricultural 
production models and convince farmers, other agricultural stakeholders, 

consumers and policy-makers about the need for change 
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The mainstream: a single avenue over the 
long term, intensify to produce more food
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“food production be increased by 70%. This large increase can only be achieved by combinations of greater crop 
yields and more intensive cropping” […] “Farming systems are […] achieving greater production and resource-
use efficiency by application of science and technology.”
“Proposals to transform agriculture to low-input and organic systems would, because of low productivity, 
exacerbate the challenge”
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Nitrogen use efficiency
has decreased since 1960

Nitrogen use efficiency is related
to N fixed by legumes

Synthetic N fertilizer use has grown
faster than crop production

Myth #1 Resource use efficiency has improved much
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Myth #2 Low-input systems cannot feed the world

23
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Myth #3 Conventional products come with a lower cost

• In 2019, American consumers spent $1.1 
trillion on food. 

• That includes the cost of producing, 
processing, retailing, and wholesaling 
the food we buy and eat. 

• It does not include the cost of healthcare
due to diet-related diseases. 

• Nor the costs of water and air pollution, 
reduced biodiversity, or greenhouse 
gas emissions.

• Taking those costs into account, the 
true cost of the U.S. food system is at 
least three times as big: $3.2 trillion/yr.

24
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Shifts to deconstruct these myths
• Further develop argumentation analysis and 

its building stones

• Historical and long-term analysis to 
critically look back at the evolution of 
agrifood systems

• Multi-level studies (until the global level) to 
consider the impacts of upscaling a given
practice/system

• Multi-criteria evaluations to consider the 
multiple impacts and true costs of agrifood
systems beyond technical, economic and 
environmental aspects

• Further engage in the public debate with
farmers, consumers and policy-makers to 
contribute to this deconstruction

25
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System analysis to document novel agrifood
systems

26
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An activity that has a long history 
in agricultural sciences but for 

which several changes are needed

Duru et al., 2015

To fill knowledge gaps, develop new narratives and reduce farmers’ risk
aversion over the short term to facilitate change, and to inform other

stakeholders about the potential of alternatives



18th Congress of the European Society for Agronomy

Change #1 Dare considering such novel systems
• Burgeoning initiatives to develop diversified agricultural systems

27

13,572 potential two by two associations from 117 crops
Only 256 associations (<2%) have been studied
Studies on three by three associations are anecdotical
No study with more than three crops

©New Forest Farm

©Ferme du Bec Hellouin
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Agricultural systems
including tens of 

crop and/or 
livestock species

associated
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Change #2 Evaluate such systems comprehensively

Clémentine 
Meunier’s PhD 

project on livestock
re-integration into

crop farms and 
regions

28
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• Study on the interrelations between working conditions and general 
resilience on organic dairy farms 

• Mixed approach combining structured and semi-structured interviews 
with participant observation 

• Four contrasting organic dairy family farms located in Aveyron, France 

Change #3 Evaluate under-studied dimensions and 
trade-offs

29
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Assessment of 
farm resilience

based on 
predefined
properties

Assessment
of farm
working

conditions

Apparently resilient farms offer poor working 
conditions compromising their ability to remain 

over the long term

Consider working 
conditions as a cornerstone 

of farm resilience
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Change #4 Evaluate the mainstreaming potential of 
innovations from farm to fork

• Minor crops grown by farmers with limited outlets

• Canteen cooks making novel use of minor crop products

31

What is the scope for developing minor crops thanks to the canteens?
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Video summary

32
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https://youtu.be/-6T9PAcXzy8

https://youtu.be/-6T9PAcXzy8
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Shifts to better document novel agrifood systems
• Dare taking more risks regarding the agrifood

systems you study, even in the framework of 
PhD projects

• Implement sociotechnical analyses to address
the factors hindering/promoting novel agrifood
systems

• Consider pluriannual sequences / trajectories
of change

• Extend the scope of your evaluations to new 
dimensions (e.g. work) and address tradeoffs

• Consider the mainstreaming potential of such
novel systems over the mid to long term

• Communicate the outcomes to farmers AND 
other stakeholders

33
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Co-design of novel agrifood systems

34
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Design = Invention + experimentation + monitoring

To gather multiple stakeholders from farmers to consumers and develop
innovations from farm to fork tempting to reconcile short-term and long-

term goals



18th Congress of the European Society for Agronomy

Agrifood living labs

35
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• New forms of real-world innovation 
ecosystems gathering multiple stakeholders

• Spaces for co-creation and for testing new 
socio-technical arrangements

• Living Labs popping up everywhere as new 
models of and for innovation processes in 
the agrifood sector

• No published experience of co-design from
farm to fork in a living lab context



18th Congress of the European Society for Agronomy

Not a panacea and not without risks

36
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Generation of solutions
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• Serious games i.e. games that have an 
explicit and consciously considered purpose 
and are not intended to be played primarily 
for fun

• Taking advantage of indigenous knowledge 
on how to select and integrate elementary 
components in a farm

• Projection in the short term and in the 
long term using simulation models

• Promote peer-to-peer interactions and 
social learning
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On-farm experimentation of solutions 

38
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Monitoring of solutions
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A dashboard based on a causal chain from farmers' 
actions to water quality Monitor of the impacts of practice changes in the making
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Shifts to co-design novel
agrifood systems

• Explore solutions across levels and 
engage with multiple stakeholders

• Move to a full design process: 
invention + implementation + 
monitoring and step-by-step
improvement

• Develop new methods and tools to 
be used in the making with
stakeholders across these steps

40
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Conclusions – take-home messages
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Transforming agrifood systems to reconcile short-term and long-term goals 

calls for changes across the entire sector, including for agric. scientists.

Become more versatile or 
collaborate with new 

disciplines

Dare considering novel
agrifood systems

Address and engage 
multiple stakeholders on 

the long run

Change/extend our
methods and tools to new 

levels, dimensions, etc.
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Thank you for your attention!

Time for questions
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