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Multiple long-term environmental challenges
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The fallure of climate change mitigation

Greenhouse gas emissions O vorkd Annual Review of Environment and Resources

Greenhouse gas emissions’ include carbon dioxide, methane and nitrous oxide from all sources, including Three Decades Of C]jl‘na te
land-use change. They are measured in tonnes of carbon dioxide-equivalents® over a 100-year timescale. A et . - y
Mitigation: Why Haven'’t

We Bent the Global
Emissions Curve?

World

50 billion t

Paris Agreement
(2015)

Isak Stoddard,' Kevin Anderson,'? Stuart Capstick,’
Wim Carton," Joanna Depledge,’ Keri Facer,'?
Clair Gough,? Frederic Hache,” Claire Hoolohan,>?
Martin Hultman,? Niclas Hillstrém,” Sivan Kartha,!
i Sonja Klinsky,!' Magdalena Kuchler,! Eva Lévbrand,!?
30 billion't KyOto PrOtOCOI Naglhmch li?z:si.ritoufi,u’l‘Jf Peter Newell, 1
(1 997) Glen P. Peters,!® Youba Sokona,!” Andy Sl:il'ljng,18
Matthew Stilwell,' Clive L. Spash,”
20 billion t and Mariama Williams'’

First IPCC report

(1990) '
10 billion t

An urgent and unprecedented
1980 1985 1990 1995 2000 2005 2010 2015 2022 transform atlon IS needed

Data source: Jones et al. (2024) OurWorldInData.org/co2-and-greenhouse-gas-emissions | CC BY
Note: Land-use change emissions can be negative.

40 billion t
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Risk aversion to change on the farms
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Environmental Science and Policy
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@ C. De-intensification of grasslands
@ A. Adjust fertiliser rates

€E. Incorporate fertiliser

journa I www.elsevier.cor

-400

Identifying cost-competitive greenhouse gas mitigation potential of French @Cmsmm
agriculture

@ D. Intensify unproductive grasslan

B. Grassland legumes

g perio

Sylvain Pellerin®*, Laure Bamiére®, Denis Angers®, Fabrice Béline?, Marc Benoit®,

Jean-Pierre Butault', Claire Chenu?, Caroline Colnenne-David", Stéphane De Cara”, )
Nathalie Delame®, Michel Doreau®, Pierre Dupraz’, Philippe Faverdin’, Florence Garcia-Launay’, 4
Melynda Hassouna®, Catherine Hénault', Marie-Héléne Jeuffroy"”, Katja Klumpp™, /

EUROPEAN SOCIETY FOR AGRONOMY

€ C. Eiminate 1st N application

(2]

Aurélie Metay”, Dominic Moran®, Sylvie Recous”, Elisabeth Samson', Isabelle Savini,
Lénaic Pardon®, Philippe Chemineau®

GA Grazin



Introduction Argumentation analysis System analysis

Farmers' anger Is mounting across Europe
and rarses short term challenges

« 2024 protests in several European countries

| ditiet

* 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

ggs : pyoy

« No farmers no food »

« We feed you but we die of it »

IN RA@ 18" Congress of the European Society for Agronomy \“ e S O 5
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Low output prices |.

Source: Asterix and the Goths,
Goscinny and Uderzo

Excess of environmental norms |/

.| Biodiversity conservation

Mitigation of climate change

How can we contrlbute to reconcile short-term
and long-term goals In agrifood systems?

IN R A@ 18" Congress of the European Society for Agronomy mQSO 6



Introduction

The rise and fall of the French
organic agrifood sector

x
*‘k“r*

> ¢
* *

* kXx

What lessons for agricultural
scientists?
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Introduc

THE FOUR

PRINCIPLES OF
ORGANIC AGRICULTURE

Healthy soils produce healthy crops that foster
the health of animals and people.

Organic agriculture is intended to produce
high quality, nutritious food that contributes to
preventive health care and well-being.

Organic agriculture is centered on boosting soll health.
What are the benefits of healthy soil?

Wae can grow nourishing, nutrient-dense foods in it
without using Inputs like artificial fertilizers
It provides us with higher crop yields in the long term

ECOLOGY

All land is home to wildlife and important for
ecosystem services. Organic agriculture aims
for ecological balance through the design of
farming systems, establishment and good
maintenance of habitats and conservation of
agricultural biodiversity and genetic resources.

BIODIVERSITY

Organic agriculture seeks to maintain and boost
biodiversity. Why does that matter?

What are some of the reasons biodiversity matters?

-Seed and crop diversity makes farms and landscapes
more resilient to challenges (such as pest incursions)
and change (such as global warming)

-Monoculture impacts negatively on soil health and
biodiversity

FAIRNESS

Equity, respect, justice and stewardship of the
shared world. Organic agriculture aims to
provide good food for all and a decent living for
farmers and food workers.

LIVELIHOODS

How can organic agriculture help create more sustainable,

secure and resilient livelihoods?

What are some of the key questions when considering
sustainable livelihoods?

“What is the difference between food security and food
sovereignty?

-How can organic agriculture contribute to more secure
and resilient food production?

Taking care of each other and our
surroundings.

Organic agriculture focuses on how we can
enhance efficiency and increase productivity
without jeopardizing the heaith and well-being
of people and the planet.

How can organic agriculture contribute to addressing
the climate crisis?

-Soll that’s cultivated organically stores more carbon
than that which is cultivated for conventional
agriculture

-It reduces greenhouse gas emissions by omitting
the use of pesticides

Funding partners:

Mini:

ure Consenvation

In collaboration with:

clusions




Reduced environmental costs for society

Hybrid LCA & TCA framework to detect market distortions and reduce societal welfare loss

Contents lists available at ScienceDirect

Journal of Cleaner Production

Case Study

Fm pmdMion ELSEVIER journal homepage: www.elsevier.com/locate/jclepro
Applying the developed framewaork to the case of foodstuff production
True cost accounting of organic and conventional food production e
A} Environmental irnpa:ts ifs CFI. Assersmant [LCA] Amelie Michalke a’*, Sandra Kéh.le:rb, Lukas MESSIIEI.[]IIb, Andrea Thorenz b, Axel Tumab,
Different agricultural practices lead to different environmental impacts Tobias Gaugler ©
P Determination of environmental implications of foodstuff production with
LCA for 18 ReCiPe midpoints I
p Differentiation between organic and conventional production ° Over 22 angCUItu ral prOdUCtS
R .
Environmental Prices — C ro p p rOd u Ctl O n g e n e rates
B) Economic evaluation True Cost Accounting (TCA) Handbook exte n aIItIeS er k rOdUCt Of
Attributing a cost factor to each environmental impact EU28 version p g p
P Cetermination of external cost of foodstuff production with TCA abO Ut

€0.79 for conventional
C) Market effects True prices and price distortions ]
€0.42 for organic

Price levels shift with internalized external costs

P Calculation of true prices as sum of current producer prices and externalities

IN R A@ 18" Congress of the European Society for Agronomy WQSO J
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Better prices for farmers And better margins!

The case of dairy production in France Reduced d’irect costs
. € per dairy cow Better margins
4 000 |
500 Organic
<
w
3
s
g

Conventional
3000
400 l B Organic
W
. Conventional 2000 l
200
1 000

: I l

Price difference

= Production Direct Value Subsidies EBITDA
an 2015 2019 2030 (without costs created
Source: CNIEL subsidies)

Champ : France métropolitaine, exploitations au régime fiscal des BRA, exploitations spécialisées en bovins production laitiére.
~ Source : SSP, ESEA 2013 - Agrfin 13-14, 0
IN RA@ 18" Congress of the European Society 11 Agrunuriy N A ACAY,
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Organic farming as a solution to reconcile
short-term and long-term goals?

- Reduced environmental costs |  An opportunity to address

» Better prices farmers’ concerns over the
short term while progressing

* Reduced dlr_ect COSts ™ towards the transformation
* Better margins needed to deal with long-term
» Shared production standards environmental challenges

IN RA@ 18t Congress of the European Society for Agronomy \‘Ae S O 11
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A massive movement towards organic farming

On the production side On the consumption side
Land certified organic Organic market
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o 2014 2015 - 2016 - 2017 2018 - 2012 - 2020 | o 2014* ) 2015 201e 2017 2018 “ 2019 2020
M surfaces certifiées bio Surfaces en conversion SOU rce: 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)

12
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Until COVID time... .

= Organic Average
Land certified organic em 28M a5 difference
sen] - o i between
22M; 1o é organic and
§ 1em Q. o . conventional
il e ~ Conventional 2020: 138€/t
ceoe S ” 2023: 37€/t
“onoo. .
Price difference
M surfaces certifiées bio Surfaces en conversion 2007 2018 2019 2020 2001 2022 2023
* Surface agricale utile hors surfaces collectives.  Plantes & parfum, aromatiques et mécllinales Source: CNIEL

Sources : Agence Bio / Organismes Certificateurs

* 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

o s s zor s o ol 2z 2 = The sector faces a major crisis

* Achats hors taxes évalués par enquéte auprés des fournisseurs et des acheteurs, depuis 2014 en restauration commerciale et depuis

Organic market

2009 en restauration collective.

13
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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 'AGENCE

* Only 41% consider they have enough information on the impacts of organic B|O
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

Why organic farming is not the way forward

Pour un monde plus Bio

Field Crops Research

journal homepage: www.elsevier.com/locate/fcr

Short Communication
Organic agriculture and food security: A decade of unreason finally implodes | My Holger Kirchmann & 29 View all authors and affiliations

David J. Connor

IN RA@ 18t Congress of the European Society for Agronomy me SO 14
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The organic case

Argumentation analysis

System analysis

Co-design Conclusions

A lack of investment into research on organic

a: Funding
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Figure 14: Evolution of country contributions in CO projects (A: committed funding, B: number of projects).

Could have made the organic agrifood system more resilient to such a market crisis

|
[
.|
0

5 10 15 20

oy A Global Vision
IF@AM and Strategy for Organic
| iINNovartion | @ Farming Research
PI.ATFORM .......... Condensed version

Evolution date: February, 2017

Insufficient funding %"

With less than one percent of the
budget for food and farming systems
research spent on organic, thereis a
lack of funding for basic and applied
projects, which hinders development
of innovations by scientists and farm
advisors.

CORE ORGANIC - 15 YEARS OF JOINT RESEARCH FOR
ORGANIC FOOD AND FARMING SYSTEMS
CORE Organic 15-year activity report (2004-2019)

Stefano Grando (Mipaaf;, IT), Guillaume Ollivier (INRAE, FR),
Elena Capolino (Mipaaf, IT), lvana Trkulja (ICROFS, DK) and
Stéphane Bellon (INRAE, FR)

15
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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

Cropping systems 1

Animal production

Food gquality

—llta topic of calls

M eta topic of calls

Market development |

amimal produchon 4

Cropping systems -

Food quality

Resource eficiency

Land Use Policy

Rasource eMciency |

INRAZ

Market davelopment -

u||ll

=

Committed funding (K €)
Figure 5: Ranking of funding commitments on meta-topics (left) and subsequent number of funde:

CORE ORGANIC - 15 YEARS OF JOINT RESEARCH FOR
ORGANIC FOOD AND FARMING SYSTEMS
CORE Organic 15-year activity report (2004-2019)
Stefano Grando (Mipaaf, IT), Guillaume Ollivier (INRAE, FR),

Elena Capolino (Mipaaf, IT), lvana Trkulja (ICROFS, DK) and
Stéphane Bellon (INRAE, FR)

o

Mumber of funded projects

Viewpoint

Organic farming without organic products

Charissis Argyropoulos?, Maria A. TsiafouliP*, Stefanos P. Sgardelis®, John D. Pantis?

Innovations in the fields/farms
require changes on subsequent
stages of the value chain, all the

way to consumers
Iropean Society for Agronomy WCbU

Contents lists available at SciVerse ScienceDirect

gt ¥ 3
FI.SEVIER journal homepage: www.elsevier.com/locate/landusepol
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A lack of research on the conversion phase and
on the resultlng novel agricultural systems

©
DOI: ]ﬂ,lﬂSIfagm:Zmﬁ()ﬂ?

“the literature minimizes the importance of transitional aspects”
Most organic research still relies on controlled experiments
Conversion to organic farming: a multidimensional research object at d ESig n ed by resea rc h e rs

the crossroads of agricultural and social sciences. A review

Agronomy for Sustainable Development (2019) 3%: 19 Agronomy for Sustainable Development (2019) 39: 16
https://doi.org/10.1007/513593-019-0565-3 https://doi.org/10.1007/513593-019-0560-8
laire LAMINE!, Stéphane BELLON®
RESEARCH ARTICLE ® | RESEARCH ARTICLE
. . . ... | Checkfor
Conversion to organic farming decreases the vulnerability _wdates | Diversity of conversion strategies for organic vineyards
of dairy farms

Anne Merot () - Adeline Alonso Ugaglia® - Jean-Marc Barbier® - Bernard De’'homme*
Maélys Bouttes' [ - Niels Bize" - Goulven Maréchal® - Guillaume Michel® - Magali San Cristobal® - Guillaume Martin’

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

IN RA@ 18t Congress of the European Society for Agronomy \“ e S O 17
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Lessons for agricultural scientists

LATE
MAJORITY

* 14.4% of French farms, probably not 14.4% of
agricultural scientists = Are we laggards?

LAGGARDS

39 % 1%

« |nability 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

IN RA@ 18" Congress of the European Society for Agronomy \‘Ae S O 18




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

 Part of the population still needs to be convinced
about the need for change =» Argumentation analysi
to de-construct well-rooted myths on the current

System analysis

Argumentation
analysis

ovel agrifood

Discourse

agrifood system e Systemic systems
S10N> Multi-level
« From farmers to consumers, knowledge about Multi-critSERtra de-offs
available solutions remains limited =» System analysis Dynamics &

non-linearities

to document novel agrifood systems in the real world,
their advantages and drawbacks, and their
mainstreaming potential

Co-design
Niche initiatives
in agrifood systems

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

IN RA@ 18" Congress of the European Society for Agronomy \“e S O
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Argumentation analysis to de-construct well-
rooted myths on the current agrifood system

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

Food Ethics (2024) 9:15
https://doi.org/10.1007/541055-024-00147-9

To better assess the strength RESEARCHARTICEE ®
of a rgume nts i.e. their Are Animals Needed for Food Supply, Efficient Resource -
. d . . Use, and Sustainable Cropping Systems? An Argumentation
eviaentia ry power or Capad Clty Analysis Regarding Livestock Farming
to justify the thesis which they e Torpman'® - Elin Ro65

a i m tO S U p pO rt 1. The Nutrition Argument:

(i) Livestock farming is needed to supply all the different nutrients required for
humans to live healthy lives.

th (ii) Livestock farming is needed to supply the amounts of food needed to feed a 20
I N RM 18 Congress Of the Eur growing human population.



Introduction Argumentation analysis System analysis

The mainstream: a single avenue over the
long term, intensify to produce more food

“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”

10 1

Contents lists available at SciVerse ScienceDirect

Global Food Security

ELSEVIER journal homepage: www.elsevier.com/locate/gfs

Evolution not revolution of farming systems will best feed

eOu and green the world

2000

1980

Area to produce 10t
grain (ha)

David J. Connor?, M. Inés Minguez >*

Yield (t ha-")

IN RA@ 18t Congress of the European Society for Agronomy mQSO 21
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Myth #1 Resource use efficiency has improved much

120 . N S
oo Nltrogen use eff|c|ency Emviron. Res. Left. 8 (2014) 105011 (9pp) doi-10.1088/1748-0326/9/10/105011
*‘;: has decreased since 1960 50 year trends in nitrogen use efficiency of
s 807 world cropping systems: the relationship
1’5_; s0d between yield and nitrogen input to cropland
E A0 - o o i - Luis Lassaletta', Gilles Billen'-*, Bruna Grizzetti’, Juliette Anglade' and
Josette Garnier'~
g 20 . . . .
Nitrogen use efficiency is related
0 5 . . . . - b. to N fixed by legumes
1860 1870 18980 1880 2000 2010 g 100 -
: . & Eyd
1207 Synthetic N fertilizer use has grown I
faster than crop production £ 60-
100 - E
L
80 Production E 40
> e = e T =21 [1 - exp(-x | 22)]
2 M Fored-N o 204 &8 e y P
— Deposition E 'q.t- * R2=0.46
40 = n- @
< | | | | I
20 0 20 40 60 80
R % N fixation in total N inputs to the soil
i . C.

1960 1970 1980 1980 2000 2010 :
I . . ean Society for Agronomy m e S O 22
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Myth #2 Low-input systems cannot feed the world

_ ) Parmanent
Crop production Livestock production grassland production

e

nature ARTICLES

food hitns:/doi.org/10.1038/543016-021-00276-y

Gheck for updates
| |

Global option space for organic agriculture is
delimited by nitrogen availability

100% conventional
scanario

Journeal of Sustainable Agriculture, 36:395-598, 2012 Taylor & Francis |
Copyright @ Taylor & Francis Group, LLC e Taplie & Franeia Group Pietro Barbieri ©'2, Sylvain Pellerin', Verena Seufert®3, Laurence Smith®*, Navin Ramankutty ©*%
ISSN: 1044-0046 print/1540-7578 online and Thomas Nesme ®'?

DOI: 10.1080/10440046.2012.695331 -
500 + 16 kcal

EDITORIAL

We Already Grow Enough Food for 10 Billion
People . . . and Still Can’t End Hunger

REF 100% organic
soEnario

j— i
Eric Holt-Giménez, Food First, Oakland, CA nature /
Annie Shattuck, University of California, Berkeley, CA COMMUNICATIONS 766 o & 14 keal 5
Miguel Altieri, University of California, Berkeley, CA ARTICLE | 50& + 16 keal
Hans Herren, Millenniwm Institute, Washington, DC OPEN . Food . Dhairy ' *
steve Gliessman, University of Californica, S ruz, CA; JSA, Edi . . . E
Steve Gliessman, University of California, Santa Cruz, CA; JSA, Editor Strategles for feedmg the world more sustalnably B Feed = ags || SI‘HIM NF'PNPP
A B . Meat nmq:ulullad
with organic agriculture
Adrian Muller"2, Christian Schader, Nadia El-Hage Scialabba3, Judith Briiggemann', Anne Isensee’, 3 -
Karl-Heinz Erb %, Pete Smith, Petr Klocke', Flrian Leiber, Matthias Stlze! & Urs Niggl! Fig. 6 | Energy production from croplands, grassland and livestock in

the 100% conventional and the REF 100%: organic scenarios. Energy
production is shown for croplands (food and feed use, left), grassland
(feed use, right) and livestock (food as milk, meat and eggs, centre). The
REF 100% organic scenario refers to a planet farmed entirely organically
alongside optimal livestock management. The size of the pie charts is
scaled by total production within each production category (but not across

) crop, grassland and livestock). Conventional grazed NPP values are in line
IN RA@ 18t Congress of the European Society for Agronomy with the literature™.
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Myth #3 Conventional products come with a lower cost

True Cost of Food
Measuring What Matters to

* In 2019, American consumers spent $1.1 Transform the U.S. Food System
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 J R
gas emissions. $1.1t

ROCKEFELLER
¥ FOUNDATION

" The True Cost Of Food Is Three

Times What Americans Pay For it

National annual U.S. food expenditure
& and its estimated true cost as of 2021*

- = N
LA N

* Taking those costs into account, the -
true cost of the U.S. food system is at  Curtanehationl

expenditure on food

least three times as big: $3.2 trillion/yr.

* True cost includes hidden factors such as health, environmental and
economic impact of the U.S. food system.

Source: The Rockefeller Foundation

IN R A@ 18t Congress of the European Society for Agror ) (¥) (5) Forbes Statista?a
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Shifts to deconstruct these myths

* Further develop argumentation analysis and s i sues

itS bu | Id | ng stones The Public Wants Scientists to Be More Involved in
. . ) Policy Debates
¢ H ISt O r I C a.l an d I O n g -t er m an a.I ys I S to Researchers worry about being branded as partisan, but people want to hear
critically look back at the evolution of from experts
ag rifood SySte ms BY NAOMI ORESKES

* 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
enVIronmentaI aSpeCtS NAOMI ORESKES

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

IN RA@ 18t Congress of the European Society for Agronomy \‘Ae S O 25
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System analysis to document novel agrifood
systems

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

Actor system

Cognitive resources

An activity that has a long history
in agricultural sciences but for
which several changes are needed

(b)

Material rosources ™ ay . T ] -

of natural resource a~y
management

Material resources
of supply chains

Material resources

of farming systems Duru et al., 2015

IN RA@ 18t Congress of the European Society for Agronomy mQSO 26



Change #1 Dare considering such novel systems

« Burgeoning initiatives to develop diversified agricultural systems

Agricultural systems
including tens of
crop and/or
livestock species
associated

_________________ 13,572 potential two by two associations from 117 crops

OPEN A global dataset of experimental ~ Only 256 associations (<2%) have been studied
paaescripton. intercropping and agroforestry Studies on three by three associations are anecdotical

;studles in horticulture ,
No study with more than three crops

Raphaél Paut(®'=, Léa Garreau(?, Guillaume Ollivier?, Rodolphe Sabatier?
& Marc Tchamitchian?

IN R A@ 18t Congress of the European Society for Agronomy k“QSO 2!
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Change #2 Evaluate such systems comprehensively

Clémentine
Meunier’'s PhD
project on livestock
re-integration into
crop farms and
regions

INRAZ

Socio-technical system

What are the sociotechnical
barriers and levers to
reintegrating livestock ?

Farm

. PhD chapters
?
2. In which contexts - Viethod

Socio-technical analysis, transversal analysis Results

Socio-technical analysis in diverse contexts Research question

- Path to reintegration
—p |mpacts

1.Why ?

Mixed method

Ranked summary of
motivations

Specialized crop farm

What are farmers’ motivations for
reintegrating livestock into specialized
crop farms and regions ?

\/ What are the trajectories

followed by farmers for
reintegrating livestock ?

4. Following which
path ?

Inductive analysis

Typology of trajectories

Farm reintegrating livestock
at the farm or regional level

What are practice changes linked to
reintegrating livestock and what are
their agroenvironmental impacts ? —

3. How and with which impacts ?

Multicriteria analysis considering
practice changes
Examples of innovative and sustainable
farming systems

18t Congress of the European Society for Agronomy me SO o

EUROPEAN SOCIETY FOR AGRONOMY



Introduction Argumentation analysis System analysis

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

Table 3
Working conditions on dairy cattle farms and corresponding criteria, indicators, and scoring grid, with hypothetical links to farm general resilience.

Working condition Criterion Indicator Scoring grid Hypothetical link to farm general resilience
Benefits/discomfort of Pleasure atworkand its  Expression of pleasure at work 1: Signs of displeasure  Pleasure at work develops the capacity to remain in
work various tasks 2: No signs of business over the long term.
pleasure or
displeasure
3: Signs of pleasure
Stress at work Number of perceived stressful periods 1:>2 Stress at work compromises the capacity to step back
for farmers during the year 2: 1-2 and reflect on changes needed on the farm. |
3: None
Income fairness Perceived level of income fairness 1: Unfair and A feeling of fairness is needed to remain in business
insufficient over the long term
- 2: Fair but want to
??;E‘ increase it
o 3: Fully satisfied
o Income Annual income as minimum wage 1: <1 Sufficient income is needed to remain in business
equivalent per worker unit 2: [1-2] over the long term.
Fu 3:>2

resilience assessment g = 7 o
;

Augustine Perrin?, Sylvie Cournut ", Guillaume Martin ™"
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Farm_A Farm_B Farm_C Farm_D

3

37 . Social self-org. . Connectivity

. g )
Assessment of - & " . W seitrequiation Bl GI aut loc. interdep.
farm resilience 1- i- i
basedon 0- 0- 0-
predefined

. Div. redundancy . Reas. profit
Ref shared learn.

properties
Farm_A Farm_B Farm_C Farm_D
Assessment : : : : B av suit inf equ. | Work organization
Of farm 4 N . il . Workforce . Time at work
. . Benefits/discomfort of work
worki ng " ' ] ’ °] > o > Leeway and control level
conditions
Apparently resilient farms offer poor working Consider working
conditions compromising their ability to remain » conditions as a cornerstone
over the long term 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

39

? frontiers Frontiers in Sustainable Food Systems
Potential for and impacts of
mainstreaming diversification
crops through institutional
catering

Marine André'?, Lise Pujos? and Guillaume Martin®*

Soft wheat flour ~ EEEE) Chickpea flour |+ &

X Durum wheat semolina ‘ Millet

Potato ‘ Squash

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

31
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Video summary

Tharaiors, canis=ns
czie) oy enElr ozre In Sransiorming

https://youtu.be/-6T9PAcXzy8
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Shifts to better document novel agrifood systems

« Dare taking more risks regardinfq the agrifood
systems you study, even In the framework of J O —
D projects ®

mmmmm

Trade-offs between higher productivity and lower environmental impacts atl

* Implement sociotechnical analyses to address oo e
the factors hindering/promoting novel agrifood e s oo R Sgrore™
systems

* Consider plurtannual sequences / trajectories

of chan ge palgrave

: communications
* Extend the scope of your evaluations to NeW e s e

dimensions (e.g. work) and address tradeoffs

DG:‘III.WI“MM OPEN
« Consider the mainstreaming potential of such How to communicate effectively with
novel Systems over the mid to |Ong term policymakers: combine insights from psychology

and policy studies

« Communicate the outcomes to farmers AND P o & chard Koitons
other stakeholders
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Co-design of novel agrifood systems

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

Design = Invention + experimentation + monitoring

_.faé‘fi_ SR Contents lists available at ScienceDirect
* \‘. S R

N
]

FLSEVIER journal | homepage: www.elsevier.com/locate/agsy

Perspective a.)
‘Chack tar
updats

Revitalizing agricultural sciences with design sciences

Loréne Prost
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Introduction The organic case Argumentation analysis System analysis Co-design Conclusions
. - - e ":':74'-'.2’,. Contents lists available at ScienceDirect
/ \ g r I O O IV I n g a S b g L Agricultural Systems W
ELSI '\.'l [-‘i{ journal homepage: www.elsevier.com/locate/agsy

M)
 New forms of real-world innovation copropiations of an opes ignovaon modet | e S8
ecosystems gathering multiple stakeholders e o ot s
. . Results and conclusions :
e Spaces for co-creation and for testing new -
socio-technical arrangements +Game ofcretiviy In 2 predefined spac 5
controlled space, reproduced reality, o o
.. . demonstratizn and Evaluation of sglutions -
* Living Labs popping up everywhere as new + Progressive contextual adaptation for innovation adoption
. . . iterations for adaptation, contexts
models of and for innovation processes in (e o o "‘"ﬁ'
. users as resources for evaluation
the angfOOd SECtor * Catalyst for long-term local collective action
adaptive learning,
* No published experience of co-design from e
" long term

farm to fork in a living lab context
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Introduction The organic case Argumentation analysis System analysis Co-design Conclusions

Not a panacea and not without risks

Risks Challenges
1) Imposing predefined agendas - Embracing conflicting ambition between participants
masked as participatory processes and project requirements

- Handling confusion and frustration among participants

- Ensuring relevance for both research and practice

Gt e il b A s 2) Placing an overemphasis on - Sharing of information internally and externally

Agricultlu‘al Systems confidentiality or knowledge

- Avoiding mistrust or breach confidentiality, while

b v 5 g sharing
ELSEVIER journal homepage: www.elsevier.com/locate/agsy simultaneously enabling publication
Perspective
Living labs in agrifood studies: An opportunity to revisit fundamental skt 3) Getting lost in researcher roles - Studying the living lab while at the same time
questions about participatory research? engaging with participants in respectful ways
Ane Kirstine Aare ”, Stine Rosenlund Hansen - Ensuring the appreciation of multiple resources and

knowledges

- Acknowledging the extensive amount of time,

resources and skills needed

- Making room for continuous reflection and dialogue
about the roles and tasks of researchers and

participants
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Generation of solutions

* 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 - A DEreHiRH
* Projection in the short term and in the - e

long term using simulation models > B0 <o zo—ciczor

« Promote peer-to-peer interactions and
social learning

Contents lists available at SciVerse ScienceDirect

Environmental Modelling & Software

journal homepage: www.elsevier.com/locate/envsoft

Forage rummy: A game to support the participatory design of adapted

livestock systems
1E G. Martin*, B. Felten, M. Duru
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On-farm experimentation of solutions

Engagement Data management Analysis Interpretation
Acquire Organize Follow-up Review,
data data analysis | pigcuss repeat
with ‘
Clean and farmers
Engage assemble
farmer data analysls paﬂl"IEfE
| 9
m'_ L il
- I LL Ll.l.l. ‘ w»
 — —
Scientific skillsets Analytical levels Interpretation levels

Agronomic and social
Joint

Digital and spatial

1. What is the overall effect?

2. How does the effect vary?

3. What causes the variation?

4. Assets KPIs? e.g. resource
use efficiency

5. Management KPIs? e.g. Rol,
skills, risk

I]"J[Ul'(‘

PERSPECTIVE

00 https://doi.org/10.1038/s43016-021-00424-4

’l} Check for updates
&= S )

On-Farm Experimentation to transform global
agriculture

Myrtille Lacoste ©*2%, Simon Cook @13, Matthew McNee#, Danielle Gale ®?, Julie Ingram©®53,
Véronique Bellon-Maurel®’, Tom MacMillan @8, Roger Sylvester-Bradley®, Daniel Kindred ®°,

Rob Bramley @, Nicolas Tremblay @", Louis Longchamps ®'?, Laura Thompson ©™, Julie Ruiz®™,
Fernando Oscar Garcia©¥%, Bruce Maxwell"”, Terry Griffin ©'¥, Thomas Oberthiir ©1,

Christian Huyghe?, Weifeng Zhang??, John McNamara® and Andrew Hall®2*

Experimental Agriculture (2020), 56, 587-607
doi:10.1017/50014479720000174

CAMBRIDGE
UNIVERSITY PRESS

RESEARCH ARTICLE

Reproducibility and external validity of on-farm
experimental research in Africa

Hanna Kool'®, Jens A. Andersson"?® and Ken E. Giller"*®

38



AL

Agricultural Systems P I

L4

g 2 1
ELSEVIER journal h T WWW.

Introduction The organic case Argumentation analysis System analysis Co-design Conclusions
Designing agricultural systems from invention to implementation: the m

Monitoring of solutions

A d a S h b Oa rd ba Sed O n a Ca u Sa I C h a i n fro m fa rm e rs' Loréne Prost™”, Raymond Reau”, Laurette Paravano®, Marianne Cerf’, Marie-Héléne Jeuffroy”

actions to water quality Monitor of the impacts of practice changes in the making

N dashboard

nitrate (no3) at
the catchment level

1950 1970 1990 2010

Establish and grow
volunteer oilseed rape

Water testing at the
and pea plants

catchment level

Cover crops sown
for at least 50 days . Little N leaching b
- Propose causal links from targeted 58 8 resuit of the \
60% 90% results to farm practices winter rains

- Each indicator is defined by a 2012/2013 2014/2015

variable and two threshold values

2015/2016
Observation of the

farmers’ fields

Have EFFICIENT
NITRATE PUMPS

in the fields in autumn

Little Mineral

Nitrogen in the
fields in Novembre

sow COVER CROPS before

sowing oilseed rape

50% 80%

60% 90%

Cover crops sown
early

Measure N quantity in the
soil (sample soils / crops)
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Sociotechnical landscape

Boulestreau et al., 2021

Introduction The organic case Argumentation analysis

Globa| environmental
dynamics

Shifts to co-design novel ——
agrifood systems

* Explore solutions across levels and

o rihafed regulative,
ative, Cognitive rules

Avai!ability of materia|

Stakeholq -
resources € Cognitive

resou,-CeS

Collection/ E Inputs”
Transport  transformation R&D -7

STAFS biophysi
phys . :
factorsy Ical Consumption \I . Quality of knowledg
S U AR er i e
/ SellE %z € sectors' actors, mfraStrUCtUl' e

Human factors

Policy  Producing x S Multi-stakeoyge,

. . ; Interaction
engage with multiple stakeholders e
On-farm ay, =
availapij)
Materia ’eSOulr‘cgoOf Worers  Farmer Strategic deg;
b Sions

Fa ’
rmer's Cognitive
'esourceg

Facilities, Erﬁ

Farmer:
v mer's personal«ly
et Fields '

Preferenceg and
Objectiyeg
\\

* Move to a full design process:
Invention + implementation +
monitoring and step-by-step
Improvement

* Develop new methods and tools to .

Unravelling the step-by-step process for farming system design to support

be used | N th em akl N g W|th agroecological transition

Jean-Marc Meynard*~, Marianne Cerf?, Xavier Coquil >, Daphné Durant ¢, Marianne Le Bail 2,

Amélie Lefevre , Mireille Navarrete !, Jérome Pernel ?, Anne Périnelle”, Benjamin Perrin ®,
Sta enolaers across t ese Ste p S Loréns Prost”, Raymend Reat. Chloé Salembior ~, Eric Scopel ™ Ocntin Toffolini:. Marie-

Héléne Jeuffroy’
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Field biophysical
factors

Interaction between

~___Cropping Practices

&
= Presence of
2 infrastructyre

Farmer-fielq
relation

Contents lists available at ScienceDirect

European Journal of Agronomy
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Conclusions — take-nome messages

Transforming agrifood systems to reconcile short-term and long-term goals
calls for changes across the entire sector, including for agric. scientists.

Address and engage
multiple stakeholders on
the long run

Argumentation
analysis

System analysis

Dare considering novel
agrifood systems

ovel agrifood

Visions

non-linearities

Become more versatile or
collaborate with new
disciplines

Change/extend our
methods and tools to new
levels, dimensions, etc.

Co-design
Niche initiatives
in agrifood systems

\‘,680 o
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Work funded through the European Union Horizon 2020 Programme for Research and Innovation under
grant agreement no. 862357 (project MIXED) and the joint call ERA-NET Cofund SusAn, FACCE ERA-GAS,
ICT-AGRI-FOOD and SusCrop through the project Mi Bicycle.

»
b , tigation and adapti.on Fhrough
. N better Elomass CYcling in Crop
hy 4 ivestock systems of north and
EFFICIENT AND RESILIENT western Europe
\ MIXED FARMING & AGROFORESTRY

Thank you for your attention!

LINSTITUT

Time for questions agre
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