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Context and issues
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Observations

v Maladaptations (Juhola et al., 2016;

Impacts from

Neset et al., 2020; Barnett et al., 2010)
climate change

Pay i Heterogeneity of
/ adoption of adaptations
LL (Yanuarti et al., 2019;
Daydé, 2017)
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Need for Vulnerability assessment

Needs

Adaptation strategies need to answer the
farm’s particular context and the farmer’s
perceptions
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Agronomic advising need to be more
specific and individualized
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State of the art

Concept of Vulnerability

Vulnerability = Susceptibility of the socio-ecological system
(SES) to be harmed by climate change stresses

( )
Exposure
. J
/ Adaptive Capacity
= Degree to which the SES Sensitivity
is exposed to CC \

./ = Ability of the farmer to
implement new practices to

= Degree to which the SES is .
create resilience

affected by CC pressures

Urruty, 2016; IPCC, 2007; Walker, Holling, Carpenter, & Kinzig,32004



Methodology

Overview of our method

Dardonville et al., 2021; Urruty et al.,
2016; Gil et al., 2017; Durham et al., 2010

* A participative, systemic and interdisciplinary approach
* Predefined properties based on expert perceptions

1. Build the conceptual framework
2. Elicitation of indicators
3. Selection of indicators

4. Design the tool



Methodology

1. Our conceptual framework
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Combinaison of / Climate change N Other driving forces
DPSIR* model and / variables (D) N
Vulnerability '
concept

Pressures linked to Other pressures
climate change (P)

N Resources of the
] farm

System structural
properties (S)

SENSITIVITY [ - _"Require
______________________ Allow Resources of the

farmer

Adaptation
strategies (R)

*Driving forces, Pressures, State, Impacts, Response



Methodology

2. Elicitation of indicators from maize farmers

renen | [ Presures | Impacts |
Transcription of interviews into [ | = Int. X
C — ...Impacts...
monographs O ::::: P : Int. Y
' S ...adaptations...
'™ |
|dentification of elements linked to the exposure Pressures linked to climate change
dimensions of our conceptual framework — Other pressures

— Impacts
‘ Vulnerability to Sensitivity —Q
climate change — State of the cropping system

Classification of these elements into a
database and elicitation of associated 4

Adaptive capacity —{ Resources of the farm

criteria N

— Adaptation strategies

— Resources of the farmer



Methodology

2. Add indicators from literature

Literature on behavioural factors
influencing adoption of practices

X
Maize growers interviews

* Farmers’ characteristics
* Information sources
e Cognitive factors
* Dispositional factors

Risk tolerance
dissonance ;

avoidance \.
v

Farming objectives

i need for
Resistance to socal -
change 350'0‘4'3'\,
v

Injunctive norm

f.Qn 'Dispositionalfactors
| R S

@Social factors

cissonance
avodance

wWarm giow
seexing -
\ '/
v v
Moral concern
Environmental concern

“---. Personality

_Socal .
/ COMParison

v

Descriptive norm
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\ — conformism

Cognitive factors N condgvons’
g - cooperation

- Signalling motives

tragedy of
the commons

cpbtion value ~ Y. &
R
Perceived costs

and benefits

tme V=
discounting } | ‘("

Perceived control

Dessart et al,, 2019
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Perceived risks

loss aversion



Methodology

3. Selection of indicators by scientists

Need to reduce the number of indicators in order to build an opperational tool

SMART criteria of selection (Doran et al., 1981)
-> Specific, Measurable, Achievable, Relevant, Timely

Rectruitment of Design and send the Analysis of scientists Keep the most
scientists questionnaire answers selected indicators

From diversified With Maximum 50

indicators

fields of instructions to
expertise easily fill in




Methodology

4. Design the tool

Part 1

Set of indicators = qualitative
assessment by the farmer and
his advisor

Userform

Excess of water in  High pressure

winter

Compaction of Very high impact

soil

Diagnosis of

Vulnerability of the

farm

Part 2
Results = radar graphs for each

dimension of vulnerability

Modification of initial.graphs
thanks to adaptations

Pressures

days without

rainfall

5 .
heat waves in

water restrictions
summer

4
3
) . 2
prices volatility

(for maize selling) windy episodes

thunderstorms in
summer

moth pressure excess of water in
(pyrale) winter

Part 3

Adaptations = The farmer
choses adaptation strategies
within a list

Test of adaptations to reduce
Vulnerability of the farm



Recap of the process

Indicators from
maize growers

=

Next steps

Add indicators
from literature

Classification of
indicators

Selection of indicators by
scientists

-N-=
]
|

Maximum
50 indicators

-~

>
By

Weight the indicators

« if-then » decision rules

\ Vulnerability level :
/

Identify effects of
adaptations on the
diagnosis of vulnerability

Design the tool

S

~

Test with farmers

and advisors
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Case study
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Pressures

excess of water in winter

water restrictions in summer

Impacts

compaction of soils

water scarcity

Results

Structural properties

organic matter

soil hydromorphy

Farm resources

irrigation capacity

financial situation - debt

A set of 48 indicators
distributed in the conceptual
framework

Farmer resources

farmer's network - collective

risks preferences
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Discussion on the methodology

Issues in the methodology

* Modeling requires simplification
* Reducing the number of indicators
* Simplify effects of adaptations on the diagnosis of vulnerability

* Need for SMART indicators = conflicts between experts

e Subjectivity in selection and weight of indicators

13



Toward a usefull tool for stakeholders

* For farmers

- Better knowledge of their farm, awareness of climate change and adaptations
* For advisors

- Awareness of farmers internal resources influencing adaptive capacity

* For public policies

— Provide data of practices implemented by farmers at a regional scale
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