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Resilience: from ecology to agricultural system

~ “capacity of a [socio-ecological / farming] system“

“to experience disturbance and still maintain its ongoing functions and
controls“ (Holling, 1973)

“in the face of increasingly complex and accumulating economic, social,
environmental and institutional shocks and stresses” (Meuwissen et al., 2019)

“[for] guaranteeing production over a wide range of conditions”
(Sundstrom et al., 2023)
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understanding of the factors that contribute to their ability to anticipate, buffer and
adapt to disturbance and change. Subjective household resilience therefore relates to an
individual’s cognitive and affective self-evaluation of their household’s capabilities and
capacities in responding to risk.” Jones and Tanner, 2017

Perception-based / subjective Attribute-basedPerformance-based / objective

Introduction Concepts Assessment Design challenges Conclusion

Vs. data-driven,
with indicators selected by experts 
& dynamics “objectively” measured



3 main types of assessment (2)
Perception-based / subjective Attribute-basedPerformance-based / objective

Introduction Concepts Assessment Design challenges Conclusion

Dardonville et 
al., 2021

Urruty et al., 2016

D
yn

am
ic

s 
o

f

Vs. data-driven,
with indicators selected by experts 

& dynamics “objectively” measured
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➔About trade offs
➔Increasing attributes is not always positive ➔ Implications for design?

Cattle herds (reserves) ➔ farm profitability
➔ variability of farm income

Pret et al., 2025

e.g., yield, profit (average, variability, etc.)

Crop diversity ➔ stabilizing productivity
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=> Switch from farm to household, with a relational approach:

“farm resilience depends on the ability of the farmer to make sense of available
options, and to navigate uncertainty by experimenting, learning, engaging in
networks and collaborating”

~ From designing a system
To reach performances

To be able to absorb/react to disturbances

=> Build robust strategies through a pro-active process, not only reactive
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- Design farming systems AND associated governance

2. Consider different time horizons and trajectories

- Prepare for risks / keep open and elastic

- Long-term thinking; e.g., slow variables 

3. Consider all dimensions

- E.g., social, working conditions, justice, agency 

- Acknowledge trade-offs Perrin et al., 2024
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Farming households and livelihoods

• Resilience for what?
• Farm or household? 

• Making ends meet might imply

limited resilience at farm level! 
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Agency

• Agency often not equally
distributed within households
• Gender and social norms

• Cultural expectations

• Access to education and knowledge
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Agency

• Agency often not equally
distributed within households

• Agency key characteristic for 
resilience at all scales
• Buffers

• Connectivity

• Diversity

The ability to make decisions and act upon them (Kabeer, 1999)
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Windows of opportunities

• Farm components building blocks

→ Is this picture complete? 

• Can all components change?
• Gender, social, cultural norms

• Personal wishes

• ...
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Field Farm Landscape

Individual Household Community
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Trade-offs across scales and dimensions
For what

To what

Adelhart Toorop & Rietveld, in prep.
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Moving scales (trade-offs) 

Field Farm Landscape

Individual Household Community

Economic

Social

Ecological 

For whom

Adelhart Toorop & Rietveld, in prep.



From concept to practice: exploring the promise and 
pitfalls of resilience in farming systems design

• Natural systems vs. managed systems, entropy, disorder 

• Frameworks, assessment methods
• Systems that thrive despite disturbances

• Challenges for (co-)design
• Trade-offs across scales

• Time horizons

• Dimensions of performances

• Pitfalls
• Resilience to what and for whom?

• Agency, windows of opportunities

• Winners and losers
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Key messages

• Consider “resilience of what and for whom?”
• Resilience is not just about systems adapting or transforming - it’s about people having 

the freedom and capacity to evolve.

• Efficiency ≠ resilience

• Incorporate resilience in design process
• Foster agency

• Supporting governance 

• Collaborate across scales

Introduction Concepts Assessment Design challenges Conclusion
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