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Introduction (1/2)

 Sustainability challenges of world agriculture
» To feed a growing population (Godfray et al., 2010)
e within planetary boundaries (Campbell et al. 2017)

* An explosion of assessment methods & tools
(Eichler Inwood et al., 2018; Lampridi et al. 2019)

* The need to provide reviews

* on conceptual and methodological aspects %
* To help end-users in their choice

* Here a focus on multicriteria aspects
e Part of a review from PhD work of E. Soulé
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Introduction (2/2)

 Multicriteria assessment vs. multicriteria decision aid

Sustainability science Operational research
Dimension/themes (criteria)/sub-themes... Attribute
Indicators Criteria
List of indicators MCDA methods
Composite indicators (MAUT, AHP, outranking ...
o ?
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Methods (1/4)

e A systematic review (Moher et al. 2010) s
c
0
©
O 4523 of records identified through 460 of additional records
E database searching identified through other sources
c
2 ! !

127 of records after duplicates removed

!

4856 of records screened =P 4566 of records excluded

Eligibility Screening
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from where?

Publications by country (52)

M grey = scientific

eluewoy
|e8nyod
engeJedIN
|edaN
anbiquezo
eisAele|n
IMmejen
eInle
puep|
eldoiyig
eqn)
BIqwio|0)
unoJawe)
uluag
elsny

Methods (2/4) methods
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Methods (3/4): development of methodswhen?
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Methods (4/4): which production?

other livestock
horticulture
viticultur

pork meat
agroforestry
poultry

vegetable farming
livestock

meat ruminant
banana, coffee, cocoa and tea productions
arboriculture
energy crops
dairy farming
mixed farming
crop productions
field crops
various sectors

10% 20% 30%
Percentage
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 Level of aggregation (% methods)

Global sustainability =—» 12%

A

Criterion

Sub-criterion

Indicators
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e Number of methods used

outranking
multivaried
various
optimization
product of scores
DEA

AHP

other

MAUT

mixed model
sum of scores
none

o
=

20% 40%

‘ ’ Percentage
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* Weighting methods

60% with an explicit weighting procedure

9% not totally transparent

31% no weights.
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Example 1

INSPIA method
(Trivino-Tarradaset al. 2019)

- Typical approach of sum
of scores

Hierarchical structure — .
25%Soil tillage index

Aggregation:

- Normalization “min-max”

- Weighting (by experts panel)
- Weighted sum of scores

\Y

25% Netincome per ha -
25% Netincome per annual work unit (AWU) %%;OSITE L
25% Production cost per ha
sl Global sustainability indicator
Addressing - y
60% N Productivity
40% P Productivity ba l ance [ |
50% Irrigation water application
50% Water productivity * Irrigated crops - Economic 33%
60 %
33% Energy balance 100%
33% Energy efficiency PROFITABILITY _PROFITABILITY
33% Energy productivity —40%
33% FERTILIZER
% WATER * S
\ - PRODUCTIVITY
25% Soil cover rate 33% ENERGY e
25% Soll erosion risk o=
25% Organic matter st 40 % : o
= : o FARM Environment 33%
40% Crop diversity 50% CROP L MANAGEMENT
60% Crop rotations MANAGEMENT
33% Natural area 50'% ENHANGING [ 30%
33% Biodiversity structures O it Nt ENVIRONMENTAL
33% Buffers and securi / 50%PPPs |__PROTECTION
(resources)
100% PPP management / 20%
100% GHGs CLIMATE CHANGE
50% GHGs Balance L
50% GHGs per kg / ==
10%
B B T aTiON ‘ | FERTILIZATION
iciency s L)
20% P Balance / . Social 33%
bl LABOUR PRACTICES — 100%
50% Working hours per ha gsdaamtiba s WELFARE and
50% Satisfaction Index ISP?:'ERACIION | WELL-BEING
WITH SOCIETY

40% Farmers' training levels
60% Rick of ahandnnment of anricultural getivity

__ Basic indicator
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— Aggregated indicators - Aggregated indicator per s. dimension
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Example 2

e Use of DEXi tool (Bohanec et al. 2008) used by 4 methods (e g. MASC 8%

Design of decision tree BiafF o of s Example of output of MASC (Craheix et al. 2012)

lonomic incomes for

J= : e 1 the farm
3. DEXi - [Dura' ilite Totale [*C:\DOCUME~1\C7134~1.BOC\LOCALS~1\Temp\MASC V1_18-12-2007 .dxi]]
[ IS NS )
7 R Edt Vghdow Help
bz H

3 /4 |Pest control

b Model | &% Dnsl z Evaluatlonlﬁ Chaﬂsl
=& Durahilits Totals | Aftibute D f- -t . f tt . b t I
Durahilite Economique my X - e I n I |On o a rl u e C asses 213 |Emergence of new supply chain
4 Pertabiite % Name [Durabilie Totale 3 /4 |Employment contribution
= B Autonomie Besaisi I = = m
D ption t t 3 /4 |System complexi e 761
4 Nivesu dindependance ec & : — s q U a I a Ive 23 [Technical monitoring
4 Efiicience sconominue IAppre:\annn qualitative de la durabilite agro-environnet Expectation of farmers
4 Besoins en materiel [ ]
— [ | |
= Acceptabilite Sociale = Scale . Tl Pesticides >4 17 Overal.l.
Contribution &1 emploi A3 /4 sustanability
. . E |+ tres faible(-) faible(-);moyenne;eleves(+)ires elevee(+) Sl kg Lomses \Water quality
Difficultes operationnelles g - ‘ 4 NO; Losses
Penililite du travail Phosphorus losses _ §
=@ Complexite de mise en ost < | Lhility function [ NH; Emissions. e | oua Environmental Quality
N20 Emissions 3 /4 |Air Quality
4 Nombre de cultures diffs 2 F IRu\es' 64/64 (100,00%), deterrmined: 100.00% 4 Pesticides Emission
-4 Mombre d interventions
4 Risques de toxicite phytosanit 2/4 Soil Quality
=] Durahilite Environnementale e 5 —
=B Impact sur la gualite du milisy Decision rules Durabilite Totale g;:::::;r?%gem i
B Risgue de pollution des es - - Abiotic Ressource
Risques lies aux pestici e s faible -~| x % Use sc:anIe arders 3131 Energyletficiency Energy Conservation Conservation
-4 Eauxsupediciellss  _ [ Use weights 2 /4 [Phosphorus Conservation
4 Eauxprofondes Durahilite EcunumlquelAcceplablhte Socigle |Durab\|lte EnvwrunnemdDumbilile Totale a 9 |F'YJ“9 it Fauna Conservation
2 /4 |Soil macrofauna

-4 Pertes de NO3

-4 Pertesde P

Emissions dans | air

-4 Emissions de NH3

-4 Emissions de N20

4 Risque lie &l emission «
Ewvalution de la gualite du s
B Qualite physigue

tres faible tres faible tres faille

Flora conservation

2 /4 |Floristic diversit
3 /4 |Soil micro-organisms

tres faible tres faible faible & moyenne

tres faible fres faible moyenne a eleves tres faible
tries faikle tres faible fres eleves tres faible

tres faible faible & moyenne fres faible tres faible
tres faible faible a moyenne faible a moyenne faible
tres faible faible a moyenne moyenne a eleves faible

. .
Rren * To mitigate threshold effect and lack of
G Gualite chimique tres faible moyenne a elevee tres faible g
-4 Matiere organique tres faible moyenne a elevee faible
4 Feilite phospharigu tres faible moyenne a elevee faible .
= B Pression surles ressources tras faible moyenne a eleves moyenne t ra n S p a ra n Cy CO N T RA m et h O d
Consommation d eau ires faible tres eleves tres faible °

-4 Conso.eneaud irrigatic
B Dependance vis avis d
~4 Demande en eau de—

E 4 Autonomie de lares:
S Drongign Enarnin

tres fa

" Definition of Jeckien mulles (if then) (Bockstaller et al. 2017) fuzzy decision tree
-automatic with weighting or manual —
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* An unprecedented review by the sample size and the scope

* Providing insights in methods implemented in sustainability science

* Few methods use approaches developed in

* How to support better use of methods from operational research?

* Multicriteria methods and dynamic aspects of sustainability (e.g.
resilience)
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