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What is resilience?

“Ability to ensure the provision of the system functions in the face of increasingly complex and
accumulating economic, social, environmental and institutional shocks and stresses, through

capacities of robustness, adaptability and transformability”

Meuwissen et al., 2019

RESILIENCE IS A LATENT PROPERTY

Systems’ characteristics that enable farm resilience:
* Resilience principles: generic system characteristics

* Resilience attributes: specific system characteristics
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How can farms achieve resilience?

General
resilience

apacities

Specific farm General farm Robustness, Ability to cope
characteristics characteristics adaptability and with (un)expected
that enable that enable transformability challenges
resilience resilience
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How can we assess farm resilience?

Resilience cannot be directly measured:

* Objective approach: independent of farmers” judgement

Fixed results of farm characteristics

* Subjective approach: dependent of farmers” perceptions

Contextual and personal factors
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How can we assess farm resilience?

Resilience cannot be directly measured:

* Objective approach: independent of farmers” judgement

Fixed results of farm characteristics

* Subjective approach: dependent of farmers” perceptions

Contextual and personal factors

Enables to account for
farmers” opinions
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Objectives

Test the relation between robustness, adaptability and transformability and

resilience principles and attributes

Test if farmers™ personal resilience is linked to the perception of the three

resilience capacities
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Materials and methods: attributes and principles

SYSTEM RESERVES (SR)

SR1.
SR2.
SR3.

Reasonably profitable

Access to natural capital
Infrastructure farm capital

SR4. Human capital

SR5. Social capital: social support
SR6. Social capital: honours legacy
SR7. Infrastructure capital: living area
SR8. Social capital: life quality

DIVERSITY (D)

D1. Inputs diversity
D2. Outputs diversity
D3. Response diversity

CAPACITIES

ROBUSTNESS
ADAPTABILITY
“ TRANSFORMABILITY
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[, M1 Geographical distribution of resourcega»
a? M2. Temporal distribution of resources ‘f\

M3. Multiple suppliers q
M4. Multiple buyers L\f
M5. Globally autonomous |
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TIGHTNESS OF FEEDBACKS (TF)

2

/’ FARM RESILIENCE

TF1.
TF2.
TF3.
TF4.
TF5.
TF6.
TF7.

PR1.
PR2.
PR3.
PRA4.
PRS5.
PR6.
PR7.

Based on Resilience Alliance, 2010; Cabell y Oelofse, 2012; Meuwissen et al., 2019; Paas et al., 2021

Learning throw informal networks
Overcome difficulties

Local support of other farmers

Local support of other economic sectors
Environment state of conservation
Negative impact on the environment
Coupled with natural resources

OPENESS (O)

O1. Belonging to sector organizations
02. Learning through sector organizations

Fast mental recovery after trouble
Past success confidence

Self-goals achievement

People support

Pride of own achievements
Optimism

Confidence on doing better things

N cita

(Emﬁommvsmbé ¥ TECNOLOGIA
L.‘ AGROALIMENTARIA DE ARACON



Materials and methods: data

Survey data

Andalucia 53
Face to face Aragén 57
Small ruminants farmers in Spain Pais Vasco 41
Extremadura 9
TOTAL 160 AR AR
P EE' : L
Farmers self-asessed: ) Jl‘ﬂ_"::-é:!" >l
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1. Farm attributes (27 statements)
2. Robustness, Adaptability and Transformability (3 statements)

LIKERT-SCALE
1- | strongly agree N
7- | strongly disagree Proxy indicadors to
measure latent

variables
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Structural Equation
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Weight coefficients per
attribute assigned to
each principle
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Weight coefficients per
attribute assigned to
each principle

Path coefficients per

principle to each
principle
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Matherials and methods: data and analyses

Weight coefficients per attribute assigned to each principle

Path coefficients per

principle to each
principle

Robustness Adaptability Transformability
model model madel

Latent Path Path e Path

variable coefficients coefficients coefficients

System 0.204% 0.049 0.182% 0.042 0.117 0.014
Reserves
Diversity 0.202* 0.051 0.197* 0.048 0.183* 0.035

Modularity 0.134 0.026 0.197 0.053 0.091 0.010

Openess 0.005 0.000 0.001 0.000 0.079 0.008

Tighness of 0.202* 0.051 0.161 0.034 0.191* 0.036
feedbacks

Latent Maodels
:::I::I:I“} indicator (Attributes) Robustness Adaptabllity Transformabllity
Reasonabily profitable 0.535* 0.679** 0.617*
Access to natural capltal 0.205 .583%* 0.175
Infrasstructure farm capltal 0.140 0.435* 0.477%
System Human capltal 0.008 -0.219 -0.091
Reserves Social capital: social support 0.281 0.233 0.32
Sodal capltal: honours legacy 0.274 0.198 0.209
Infraestructure capltal: living area 0.423* 0.117 -0.345
Social capital: life quality 0.036 0.187 -0.135
Inputs diveristy -0.0B4 0.223 -0.078
Diversity Qutputs diversity -0.295 0.351. 0.125
Response diverslty 1,030 ke* 1.034%%% 0,987 %*
Geographleal distrlbution of 0.438 0.313 0048
resourcas
Temparal distribution of 0.518 0,396 0.125
. resources
Modularity w1 itiple suppliers 0,679 0.107 0.027
Multlple buyers 0.433 0.33 0.810*
Globally autonomous 0.503 -0.8086 0.516
Sanitary isolation -0.266 0.513 -0.020
Belonglng to sector organizatons 0,16 0,096 -0.882
Openess Learning through sectar 1.062 1.040 1.014
organlzations
Learning throw Informal networks 0.046 £0.200 0.314
Overcome difficulies 0.940%** 0.865%* 0.508%
Loeal support of other farmers 0.118 0.071 -0.060
Local support of other ecanamic
Tighnessof  sectors 0.224 0.221 O.6B7**
feedbacks  Environment state of 0.215 0.324 0.048
conservarlon
Negative impact on the 0144 0.087 0.117
envinonment
Coupled with natural resources 0.152 0.35 0.307
Fast mental recovery after trouble 0.231 0.224 0.473%
Past success confidence 0.177 -0.037 0.213
Personal Self-gaals achlevement -0.396 0.193 -0.023
Reslllence Paople support 0.311 0,008 0.323
~—~~ GOBIERNO Pride of own achlevments 0.053 0.425* 0313
— Optimlsm 0.771%%* 0.408* 0.475
[ DE AWON Confidence on doing better things 0.097 0.172 0.174

Personal 0.246**  0.039  0.283**  0.105 0.149* 0.024
resilience

R2 0.350 0.39%4 0.232

o? 0.130 0.180 0.007
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Results and discussion

Capacities Principles Attributes
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Capacities

Robustness
Adaptability
Transformability
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Principles

Personal
resilience

Diversity

Results and discussion

e Optimism

e Response diversity

Attributes




Results and discussion

Capacities Principles Attributes

Personal .
resilience 2 (Ol
Robustness
Adaptability
Transformability
Diversity e Response diversity

Svet e Reasonably profitable
Robustness ystem e Infrastructure capital of the living area (Robustness)
Adaptability FESErVeEs : : -
e Access to natural capital and Infrastructure farm capital (Adaptability)
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Capacities

Robustness
Adaptability
Transformability

Robustness
Adaptability

Transformability
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Principles

Personal
resilience

Diversity

System
reserves

Tightness of

feedbacks

Results and discussion
Attributes

e Optimism

e Response diversity

e Reasonably profitable
e |nfrastructure capital of the living area (Robustness)

e Access to natural capital and Infrastructure farm capital (Adaptability)

e Local support of other economic sectors
e Overcome difficulties




Conclussion

Resilience principles and attributes contribute differently to resilience capacities

Optimism and Response diversity are key for perceived resilience asessments

Profitability is relevant for robustness and adaptability

Local support of other economic sectors and Overcome difficulties are key for transformability

ita

a DEINVESTIGAG)
AGROALIMENTARIA DE N

= GOBIERNO
=—=DE ARAGON

&



THANKS FOR YOUR ATTENTION

Alicia Prat Benhamou
aprat@cita-aragon.es

Daniel Martin Collado
dmartin@cita-aragon.es
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