
Ex ante evaluation of cropping systems 
for co-design with farmers 

 
A case study of farmers involvement with the MASC model 
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People in the field of agriculture are looking for innovative 
systems that address: 
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" Each dimension is split up into a 
set of “basic criteria” 
      (e.g.: profitability, NO3 losses) 
 
 
 
" MASC decision tree all criteria are 
qualitative 
     (e.g.: low, medium, high) 
 
 
 
" MASC aggregates information 
     towards overall sustainability 
      (through Utility Functions) 
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Manual method:  
By according a value to upper-level 
criterion for each combination of the 
possible values of the lower-level 
criteria. 

Utility functions permit aggregation of information through the decision model 
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Automatic method: 
By according weights (%)  
for the lower-level criteria 



Users can modify weights to introduce: 
  
!  Local issues  
!  Personnal perception of sustainability  
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Renseignement des critères basiques 
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Economic 

Overall  
sustainability 
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Three different indicators to fill in basic criteria 
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Agricultural cooperative Agricultural research Public financing body 
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Strengths & weaknesses 
were analysed by small 

groups of farmers  
(supervised by an organizer)(
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"  Farmers sought to pinpoint which of their agricultural practices have led to these results. 
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Maintain soil fertility 
 

 

          
 

Soil Macrofauna conservation 
 
 

(Farmers expectations(
Reduce greenhouse 

gas emissions 
(Strategies) 

(peaknesses identified 
(criteria of MASC) 

         
 

Reduce the use of mineral N 
 
 
 
Reduce fuel consumption 
(i.e. reducing soil tillage) 
(
(
 

Increase soil carbon storage 
 

          
Reduce dependency on 

external inputs 
 

          
 

Economic efficiency 
 

 

Woarkload distribution 
 

Pressure on fossil energy 
 

          
 

Reduce the working time 
 

"  Important step to get the farmers involved and to guide the design 
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Strategies proposed by farmers  
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Introduce farmers vision of sustainability into parameter settings 
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!  Farmers expressed their concerns individually or collectivelly 
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Communication & dissemination of results 
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!

!  Targets an operational scale for farmers 

!  Does not focus solely on environment  
(+ social & economical impacts) 
 
!  Includes farmers perception by 

modifying the parameter settings 

 
 

"  Considers both preferences & issues  

farmers deal with 

!

!  Calculation of basic criteria remains  
a  bit laborious 

!  A lot of basic criteria which means 
dedicating time to become familiar 
with the means of evaluation 

!   2 or 3 meeting at least with farmers 
are necessary to conduct the whole 
process 

 

"  N e c e s s a r y t o r e m e m b e r t h a t 

assessing sustainability takes time 



!8-7<D:&8-(U(N%":N%7B/%(
<=)4#$656!

 

"  Useful support for sharing knowledge between researchers, advisors and 
farmers 

"  Farmers expressed their concerns which could guide the action of advisors 
( e.g., pesticides toxicity, workload distribution and soil erosion) 

 

"  Farmers proposed some realistic improvements of their CSs 
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Involving farmers in the assessment of sustainability is promising… 
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!  Long/diversified rotations 
!  Grassland 
!  Green manure crops 
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+  Q$6!.5LV-$)0$6!.$!0()4$X4$!:V.(0*53&'Y/$!
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!
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Users can modify weights to introduce: 
  
!  Local issues  
!  Personnal perception of sustainability  

m(



  

  

Q(4()%:7"&NB8-(8>(;$%(7"8NN&-.(:M:;%?:(

J*   )%X-&B8-(8>(;$%(86q%7B/%!

H"%:%-;#B8-(8>(;$%(?8=%<(;8(
>#"?%":(

Simulation of a 
set of weights  

R(4(]->8"?&-.(&-ND;:(8>(F,K!((

u4(]-/8</&-.(>#"?%":(&-(;$%(N#"#?%;%"(:%v-.:((

5- Identification of solutions to 
improve the sustainability of CSs((

Collective and 
individual analysis 

of the results 

I%:D<;:L((
O!3$4#(.(*(@50&*!&::-(&0#!5)!T!64$:6!

Preparatory work 

((,($#<>(=#M(?%%B-.(S&;$(>#"?%":(
(
! Discussion about the sustainable dvpt at CS level 

! Two sets of weights simulated 

+  F8=%<(=%:&.-%":’(N"8N8:#<(
+  ,=#N;%=(:%;(8>(S%&.$;:(=%X-%=(6M(>#"?%":(

! Collective analysis of the results 
(
(
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5 /5 Social Dimension
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Profitability

4 /4
Economic incomes for 

the farm

2 /5
Economical 
Dimension

Weed control

/4 Pysical & Chimical Soil Fertility
2

1 /4
Contribution to 

economic developmentTechniological Quality
Emergence of new supply chain

2

1

2

"  Strengths & weaknesses were analysed by small groups of farmers  
(supervised by an organizer) 

!
!
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
!

I%:D<;:(
O)&*=656!(1!4#$!F).575./&*!0-(::5)@!6=64$36!/).$-!&66$663$)4!

e%"M(E8S( E8S( F%=&D?( g&.$( e%"M(g&.$(

"  Farmers seeking to pinpoint which of their agricultural practices have led to these results. 
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"  Sharing knowledge 

"  Expressing concerns to help draw up advisor guidelines 

"  Giving rise to realistic improvements of CSs 
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Involving farmers in the assessment of sustainability is promising… 

A case study of farmer involvement thanks to the MASC model 
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H"8X;#6&<&;M(Owx$#x#-P(

_``aI#&! b``aI#&!

>(2! 3$.5/3! c5@#!

"  Conversion into qualitative data is necessary:  
 (compatibility with the DEXi Software)  

 
 
 
 
 
 
#  Using threshold value 

  Example! 
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