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RESILIENCE

The capacity of a system to deliver its 
functions in the face of challenges



Resilience 
of what  
to what
for what
purporse ?

Carpenter et al. (2001) + Meuwissen et al (2019)
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For each scale/level:

Different actors
Different visible elements
Different possible actions



MULTIPLE SCALES
Livestock systems are characterized by:



Resilience 
of what  
to what
for what
purporse ?

There are multiple 
possible 
challenges



Laurine Coré--Brazier

- 85 gray literature documents reviewed

- 27 stakeholder interviews

Which are the main climate-related hazards 
and impacts to livestock systems in the 
different parts of France?
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Ruminants
Monogastric

Most frequent, different for ruminants and monogastric

Main climate-related hazards and impacts to 
livestock systems in the different parts of France



Which are the main climate-related hazards 
and impacts in the different parts of France?

Ruminants
Monogastric

Very specific and rare but not less important



Heatwaves and droughts

Brittany Auvergne-Rhone-Alpes

Uncertain shocks Gradual but intensifying 
pressures

Perceptions on challenges depend on 
geographical and historical contexts



MULTIPLE SCALES
Livestock systems are characterized by:

CONTEXT-DEPENDENCY



Europe is highly heterogeneous

Metzger 2018 Dumont et al., 2017

Environmental heterogeneity Livestock heterogeneity
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A diversity of challenges (only a few examples)

ENVIRONMENTAL ECONOMIC

SOCIAL INSTITUTIONAL

Heatwaves and 
droughts

Low economic 
viability of farms

Societal pressure on the 
livestock sector

Continously changing 
norms and regulations



MULTIPLE SCALES
Livestock systems are characterized by:

CONTEXT-DEPENDENCY
MULTIPLE DIMENSIONS
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Resilience 
of what  
to what
for what
purporse ?

What do livestock 
systems deliver?



LIVESTOCK SYSTEMS ARE NOT 
ONLY ABOUT FOOD 

PRODUCTION



Bocage Bourbonnais



Which other goods are provided by livestock systems 
other than food?



Landscape identity

Biodiversity

Animal welfare

Social welfare

[…]

Which other goods are provided by livestock systems 
other than food?
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Methods for assessing resilience

QualitativeQuantitative

Simulation models



SOIL

PLANT LIVESTOCK

How resilient is an agricultural region 
to decrease in synthetic fertilizer and 
imported feed availability?

Imported feed

Synthetic 
fertilizer

AGRICULTURAL 
REGION



SOIL

PLANT LIVESTOCK

Modelling a region in terms of 
nitrogen compartment and fluxes

Imported feed

Synthetic 
fertilizer
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You can model only things included in 
the modelling framework



Methods for assessing resilience

QualitativeQuantitative

Simulation models

Their results depend on their own 
assumptions

Many aspects cannot be modelled

System dynamics

Agent-based models

No out-of-the-box scenarios



Methods for assessing resilience

QualitativeQuantitative

Simulation models

Indicators



2.839

0.023

6.122

10.12

300.3

4.000

21.12

54   

5

Approach by indicators
Translating dimensions of the system into measurable quantities



Collected data Intermediate Indicators

Approach by indicators



Collected data Intermediate Indicators

Approach by indicators

Quantity of feed 
stocked

How much from 
1-5 do you think 
your farm is 
robust to extreme 
climatic events?



Methods for assessing resilience

QualitativeQuantitative

Indicators

Data are difficult to access

Not all dimensions can be 
quantified



Methods for assessing resilience

QualitativeQuantitative

Focus groups
Interviews
Document review…



Methods for assessing resilience

QualitativeQuantitative

Focus groups
Interviews
Document review…

Difficult to communicate with 
synthetic metrics 

Difficult to compare across case 
studies



Methods for assessing resilience

QualitativeQuantitative

Each method has limits and advantages



Methods for assessing resilience

QualitativeQuantitative

Each method has limits and advantages

Resilience assessment methods are tools for 
supporting resilience enhancement of livestock 
systems



Participatory processes
Facilitate the collective intelligence for resilience improvement 



Participatory processes
Facilitate the collective intelligence for resilience improvement 

Shared representation of the 
current system (including the 
point of view of other 
actors)

Imagining desired future 
scenarios collectively
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Future system 1

Future system 2

Future system 3
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Backcasting
Reidsma et al. (2023)

Current system
Future system 1

Future system 2

Future system 3

2030

Discussing possible strategies for 
achieving desired futures



Example of actions proposed for the Bocage Bourbonnais



Droughts

Social distrust

ROBUSTNESS ADAPTABILITY TRANSFORMABILITY

• Diversification
• Buy external feed
• Cultivate and store feed
• Insurance schemes

Which strategies to cope with challenges?
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Droughts

Social distrust

ROBUSTNESS ADAPTABILITY TRANSFORMABILITY

• Adapting practices

Engage a dialogue with 
the civil society for 
making citizens more 
aware of the reality of 
livestock

Which strategies to cope with challenges?
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Droughts

Social distrust

ROBUSTNESS ADAPTABILITY TRANSFORMABILITY

• Diversification
• Buy external feed
• Cultivate and store feed
• Insurance schemes

Mostly symptomatic fixes, in 
the short term, exposing 
farmers to other costs

Which strategies to cope with challenges?

• Adapting practices



Low profitability

Droughts

Demography

Social distrust

ROBUSTNESS ADAPTABILITY TRANSFORMABILITY

Transformative actions, needed 
or in progress: 

• all require a coordinate 
action in the value chain, 
and the support of other 
actors (e.g., policymakers, 
associations, cooperatives), 
research.

• Are not strictly monetary 
(but mostly related to 
environment and society).

Engage a dialogue with 
the civil society for 
making citizens more 
aware of the reality of 
the Bourbonnais

• Change of the 
practices to make the 
system more drought 
resistant.

• Agroforestry

Which strategies to cope with challenges?



MULTIPLE SCALES

Livestock systems are characterized by:

CONTEXT-DEPENDENCY

MULTIPLE DIMENSIONS

INTERACTIONS WITH OTHER SECTORS



LIVESTOCK IS NOT AN 
ISLAND



Which factors interact with achievement of 
food self-sufficiency?

Achraf Mamassi

Mamassi et al. 2024 – Global Food Security
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Which factors interact with achievement of 
food self-sufficiency?

Achraf Mamassi

Mamassi et al. 2024 – Global Food Security

Mamassi et al. 2026 – Global Food Security

Urbanisation

Water management

Infrastructures

Dietary shift, rural depopulation

Conflict with other usages (civil, industry)

Affect input costs

Examples:
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MULTIPLE SCALES

Livestock systems are characterized by:

Connect scales and look at interactions between them

CONTEXT-DEPENDENCYEmbrace diversity; no one-fits-all solutions

Build resilience collectively (farmers, value chain actors, actors from 
other sectors, policy makers) and bring dimensions together

INTERACTIONS WITH OTHER SECTORSLook beyond livestock, promote skills going across sectors



Thanks for your attention

francesco.accatino@inrae.fr


