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Farmers’ adaptive capacities are real but challenged
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- In France, 10% of dairy farms close to 4,

bankrupcy (Le Foll, 2016) | Milk price needed to
— 350 :74 balancg sales and
~ Summer drought 2018 | costs with a decent
1330 income
= > 30 to 60% of yield losses 28 ' ' .,

2014 2015 2016 2017
— 200-300 millions euros for pastures

Source : L'agriculteur Normand,
Data: Inosys réseaux d’élevage

Some hazards and changes are predictable
but many are not and their frequence and intensity tend to increase.
The resulting insecurity affects entire sectors, but also farms.
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Resilience is a concept that addresses this new
understanding of the world as being fundamentally
unpredictable

Resilience stems from the Latin resilire denoting
the idea of ‘bouncing back’, i.e. rebounding or
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recoiling (Alexander, 2013). : |

First used during the 19t century in mechanics to Picture Of.tl_he Wikipedia iage for

denote the ability of a material to resist the o resilience in Frenc

application of a force and absorbing it with R ECOSYSTENS
MINIREVIEW

deformation =2 resilience of what to what
Later in the 1950’s in psychology
And in the 1970’s in ecology

From Metaphor to Measurement:
Resilience of What to What?

Steve Carpenter,’* Brian Walker,” J. Marty Anderies,* and Nick Abel®
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Resilience: definitions

Adaptation/Transformational capacity
as a core property of a resilient system
State 1 (equibrium) (Darnhofer, 2014)

\ 4

A management approach based on
resilience “would emphasize the need to

Thoms et al., 2018
(A)

Engineering resilience

Bufferi it : .
b e o keep options open, (...) to devise systems
remain within the critical that can absorb and accommodate future

thresholds of a given regime
(Gunderson and Holling, 2002) events in whatever unexpected form they

may take” (Holling 1973: 21).
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Application to agricultural systems

Farm resilience relates to the ability of the farm to address sudden

shocks, unpredictable ‘surprises’ as well as slow-onset changes
European Review of Agricultural Economics Vol 41 (3) (2014) pp. 461-484
doi: 10.1093/erae/jbu012

Advance Access Publication 11 June 2014

Resilience and why it matters for farm

Resilience covers buffer, adaptive and transformative capabilities

management Capability: ability to identify opportunities, to mobilise resources,
to implement options, to develop processes, to learn as part of an
Ika Darnhofer* iterative, reflexive process.

Farm resilience relates to the ability to maintain its essential
functions in the face of increasingly complex and volatile challenges

Resilience does not reflect separate properties of a system, but
describes the dynamics of its sustainable performance.

Resilience types include robustness, adaptive capacity (adaptability)
and capacity to transform (transformability).
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Buffer, adaptive and transformative capabilities
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Adaptive capability:

4
@; ability of a system to adjust in the face of changing external drivers and internal
/ " processes, thereby allowing for development while staying within the current stability

N\

Buffer capability:
ability to assimilate a perturbation without a change in structure or function

<
<

domain
> Transformative capability:
¥ . ability to implement radical changes. A transformation implies a transition to a new
system, where a different suite of factors becomes important in the design and
implementation of response strategies.

(Darnhofer, 2014)
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Assessing and explaining farm

resilience: quantitative methods

Martin et al., 2017

(" Step 1: Choosing

resilience and

_ explanatory variables

Expert knowledge

. 2

Step 2: Calculating farm-
specific resilience and
_explanatory variables

Mixed linear regression of
vulnerability variables

n =

[ Step 3: Characterizing h
the diversity of farm
_resilience patterns

Principal Component
Analysis of resilience

variables
Y,

2

/Step 4: Explaining farm |
resilience from
_ explanatory variables |

Partial Least Squares
regression of resilience
and explanatory variables

Self-sufficiency for animal feeding

Farm resilience maximized by combining
high initial values (i.e. indicating “good”

90%

85%

80%

75%

70%

65%

initial performances),

a stable or increasing trend (i.e. indicating

stability or improvement)

And low residuals (i.e. indicating robustness)
or high residuals (i.e. indicating adaptive or
transformative capabilities)

for all considered resilience variables
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— Raw measurements
= Linear regression
® Fitted values
Slope of the linear regression
== == = Residuals of the linear regression

Mean



Assessing and explaining farm resilience: qualitative methods

Copyright © 2003 by the author(s). Published here under licence by The Resilience Alliance

Milestad. R. and S. Hadatsch. 2003. Organic farming and social-ecological resilience: the alpﬁle valleys CONS ERV[\—I-I ON

of Sélktiler, Austria. Conservation Ecology 8(1): 5.h[online] URL: http://www.consecol.org/vol8/issl/art3 ECOLOGY I nte rVi eWS + p a rt i C i p a to ry WO r kS h O p S
Report to learn about farmers' "desired
Organic Farming and Social-Ecological Resilience: the Alpine |

Valleys of Sélktiiler, Austria system state

Rebecka Milestad and Sonja Hadatsch

* People managing a natural resource, l
e.g. farmers, are knowledgeable about Features of farmers’ desired system:

their agro-ecosystem, continuously

** Persistence of farms

learn about the system, and adapt to & Social cohesion
change ¢ Farming identity

* Explore their perspectives to find out » Economic sustainability
whether they support social-ecological “*Nature conservation

/
resilience or not +* Cultural landscape management
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Assessing and explaining farm resilience: qualitative methods

A relational approach
(Darnhofer et al., 2016)

Fig. 4. In the relational perspective, the emphasis is on the interactions that create
ever-evolving situations. However, unlike a card game, the aim is less to win a specific

round than to build relations that allow to keep playing.
[llustration by Simon Kneebone for the authors.

Overcoming ecological/social dichotomies and
the focus on states and stability

Focusing on relations to enable a closer analysis
of how ecological and social processes interact
to undermine or strengthen resilience
Considers farms’ resilience as a on-going
process: the farm ‘is’ not resilient, but farming
resilience is continuously remade in interaction
Emphasizing that relations could always be
otherwise

Providing new insights into farmers’
experiments that are central to learning about
shifting relations
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Examples of resilience factors suggested by scientists
Learning/sharing of knowledge and know-how

Sustainable Agriculture Research: Vol. 1. No. 2: 2012
ISSN 1927-050X  E-ISSN 1927-0518

Plant diversity at the cropping system level
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Perrin, 2019
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Resilience of w
dairy farms

Stable and remunerative milk price )
Cost control ’
Livestock and soil health
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Give a prominent role to pastures
Balance land and livestock
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Be curious and observant
Be reactive and opportunistic
Know how to anticipate

According to 151 organic dairy

Farmers’ perceptions of resilience factors e, sheep and goat farmers

surveyed in France
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A typology of resilience factors with examples

Farm
management

Collective
action

Livestock | Crop/pasture
management | management
Buffering Prefer rustic
capability breeds
Adaptive Lengthen
capability prod. lifetime

Transformational
capability

Diversify the
species bred
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Conversion to organic dairy farming to promote resilience

(P

Survey on farmers’

motivations for j
converting to organic

2016

Beginning of conversion

Survey on farmers’ practices,
farm productive and economic
performances

>

2017

Y AV 4

Survey on farmers’ satisfaction
regarding their conversion to
organic

2018

End of conversion

e 2016: dairy crisis; many farms facing bankrupcy
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Conversion to organic dairy farming to promote resilience

Component 2: 15% variance explained

: B 0 5 i
Component 1: 29% variance explained
Self-sufficient pasture-based grazing
systems with lower stocking rate
Systems based on highly productive cows fed
silage maize and soya with high stocking rate

Bouttes et al., submitted

70t Annual EAAP Meeting
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Conversion to organic dairy farming to promote resilience

* In the end
* 94% of positive assessments in total 3

SATISFACTION 2 ||
SATISFACTION 3 H

SATISFACTION 1

* 100% of positive assessments for
economic and social satisfaction

Mean change in operating costs Tlerezelprzpzezergeoee
From 1068 €/cow to 977 €/cow
Mean change in gross operating profit per worker |~
From 42 K€/yr to 55 KE€/yr I al

Final

Evolution

Economic

Bouttes et al., submitted “Ouality ofwork  Fi o

conditions Evolution

0-24 Very unsatistied  Deterioration
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Resilience factors for already-converted organic
da|ry fa rmS Perrin et al., submitted

Percentage of farmers satisfied or very satisfied in 2018

* 81 organic dairy cattle farms surveyed _ . .
(after at least 5 years under organic farming) regarding:

e Converted to organic since 2012 at the latest

Soil, crop, Workload and social

and pasture DairY herd Farm. relations with
conditions conditions economics relatives, neighbours,
and society
) "
Y4 7
W

15-
10-
10- 10- 10-
| ) ) |
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Percentage of natlonal
Location characteristics 1 2 ! :
organic milk production 1 2 202 4
Semi-continental climate

D 0 [10-15[ Medium mountain area o
<5 i [15-20[ wess  Oceanic climate 85 A) 85% 96% 79%
[S5-10[ 1@ >20 Lowland area
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Resilience factors for already-converted organic

dairy farms N

-0.44 0.05

Resilience improved on
average by 0.15 points
(out of 16) each year

Perrin et al., submitted
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N dashboard

Livestock Crop/pasture Farm Collective Z
management | management | management action - NO3 mgd* : / nitrate josat |
Buffering Prefer rustic | Prefer multl Keep fodder Suscrlbe to c S u O rt fa r m :: ,. YA AL ”"““""""'""'
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| ! m | "e 1w 1% M
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| . s y i 50 l.itt N le i A
* Days of water shortage per year  _ ; | o f e i el .‘f,.,..;’,‘.’;."‘ |
\ ) : | results to farm practices b winter raing
) 1 , - ‘ | -Each indicator is defined by a
' InpUt and OUtpUt prlces | variable and two threshold values Sake 30k
Observation of the '. s - —=
* farmers’ fields || - &, e e
T Yy / : |/ kwEFFICIENT 7 Little Mineral
LSS ‘ "1 NITRATEPUMPS '  Nitrogeninte
' SR sow COVERCROPS before [ ' 'ntefeksimsuemn /S fekisin Novembre 7

sowing cibwed rape

Assessment of i
exposure to

hazards/changes

60% _ 90%

Measure N quantity in the

De5|gn and
assessment of

- f alternative
ssessment o scenarios

sensitivity to Simulation-based design - Reflexive monitoring

hazards/changes - Forage Rummy (Martin et al,, 201f) Dashboard (Prost et al., 2018)
C P st in o et al 2006) Unexpected effects (Allen, 2011)

On-farm diagnosis and farm visits relying on indicators
e Self-sufficiency for feed

Imp ementatlon
and assessment
of adaptations
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Next steps with farm resilience

Refining/developing and further testing assessment methods

ldentifying resilience factors over a larger number of production
systems (e.g. monogastrics)

Improving our understanding of transformational capabilities and
their potential to promote resilience

Supporting farmers in developing their farms’ resilience
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;;Oue du positif ». Emmanuel Vernhet et Vincent Grés, GAEC des Tinarole, « Cultiver I’étre ». Didier Larnaudie et Alain Beyer, GAEC des Fontanelles, Aveyron.
veyron.

Motivés pour changer de pratiques et de rythme de vie, Didier Larnaudie et Alain Beyer, éleveurs de vaches laitieres

en Aveyron, mettent les aspects humains du métier d’agriculteur au coeur de leur témoignage sur leur conversion a
premier changement a été sur les cultures : moins de céréales, moins de mais, plus de prairies. I'AB

\ ﬂ’mm ”l “H T‘Tmalt's " | :Il1 ' mplus tji;ji*/ ” e « Cultiver Fétre ». Portraits ,'. e
4 ’ b o B ¥ ’ . - Il

Pour Emmanuel Vernhet et Vincent Grés, éleveurs de vaches laitieres en Aveyron. Anglars-Saint-Félix en Aveyron, le

Series of of 6-minute videos available on Youtube describing transition pathways towards resilience in the dairy farming sector
https://www.psdr-occitanie.fr/PSDR4-Occitanie/Le-projet-ATA-RI/Productions-operationnelles/Temoignages-d-eleveurs-en-
conversion-a-|I-AB

Thanks for your attention!
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