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Several alternative practices to 
reduce pesticide use 

(Aubertot et al., 2005; Butault et al., 
2010; Charbonnier et al., 2015; 

Jacquet et al., 2022)

Impact on farmer’s work 
(Delecourt et al., 2019; Dedieu et 

Servière, 2012) 

Productivity increase leading to 
tensions on work 

(Charroin et al., 2012; Depeyrot & 
Perrot, 2019; Hostiou et al., 2020; 

Nye, 2018; Peel et al., 2016).

Work : a limiting factor to the 
implementation of alternative 

practices to pesticide use? 

Objective: 
Pesticide use reduction by 50% in 

2025 
(MASA, 2022)

Livestock farms : a necessary 
pesticide use reduction to meet the 

Ecophyto plan objectives 
(Tresch & Chartier, 2018)

4
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Work dimensions

Work organization

Skills and knowledge

Mental workload

Introduction
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To assess farmer’s preferences towards pesticide reduction
➢ Role(s) played by « classical » determinants (profit, risks) ?

➢ Role(s) played by work dimensions ?

Observable 

adoption factors

Characteristics of the 
changes in practices

(Income change, risks, 
workload, work 

organisation, etc.)

Endogenous farm
factors

(Farmer’s and farm’s
characteristics)

Exogenous farm
factors

(Production context, 
regulatory context, 

information context, etc.)

Controlled by regional data 
and the questionnaire

Controlled by the 
questionnaire

Situation simulated by the 
choice experiment

Introduction
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1- Litterature review
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Studied attributes Developed in literature Implemented in our case

Reduction in 
pesticide use 

• Percentage reduction in pesticide use (3/15) 
• Number of treatments (2/15) 
• Authorisation/authorisation under certain conditions/ban (4/15) 
• Specific alternative practices to pesticides (2/15)
• Impact of pesticides on health (3/15)

Percentage reduction in 
pesticide use

Monetary attribute
• Subsidy or tax proposal (6/15)
• Variation in the output or input price (6/15)
• Change in income/profit/gross margin (3/15)

Change in Gross Operating 
Surplus 

Work dimensions
• Skills and knowledge (6/15)
• Work organisation (3/15)
• Mental workload (0/15)

One attribute for each of the 
three work dimensions

(Bjørnåvold et al., 2022; Blazy et al., 2011; Chèze et al., 2020; Christensen et al., 2011; Danne et al., 2019; Enthoven & Van den Broeck, 
2021; Jaeck & Lifran, 2014; Kuhfuss et al., 2016; Lapierre et al., 2023; Praneetvatakul et al., 2022; Ridier et al., 2021; Sanou et al., 2019; 
Van den Broeck et al., 2017; Vidogbéna et al., 2015; Zhu et al., 2022)

❑ 15 papers selected and analysed

1 – Littérature review
8
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Attributes Levels Expected effect on 

farmer’s utility
1.Reduction in pesticide use on the 

farm

10%
30%
50%
70%

2.Change in Gross Operating Surplus 

on the farm

0€/1000l
-30€/1000l
+30€/1000l
+60€/1000l

3.Risk of yield loss 0 year out of 10
1 year out of 10
2 years out of 10

4.Number of work peaks in the year No change Ref.

Decrease in the number of work peaks

Increase in the number of peaks with delegation or salaried employment

Increase in the number of peaks without delegation or salaried employment

5.Knowledge/skills Self-training Ref.

Individual specialized advice

Collective learning in groups of farmers

6.Mental workload No change Ref.

Less mental workload

More mental workload

?

?

2 – Method
10
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A 5-part questionnaire

1. General characteristics of the farm

2. Crop protection practices

3. Work on the farm

4. Discrete Choice Experiment

5. The respondent's projections, perceptions and attitudes

Questionnaire testing phase (N=10) - December 2022 

Investigation phase – January 2023 / August 2023

2 – Method
12
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On average for our sample (N=94) : 
• 125 ha of UAA
• 97 dairy cows
• 9 016 L per dairy cows per year

Maize
33%

Wheat
21%

Temporary grassland
27%

Permanent grassland
9%

Others crops
10%

SHARE OF EACH CULTIVATED CROPS 
(AVERAGE PERCENTAGE OF TOTAL UAA)

3 – Data
14
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4- Results
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𝑈𝑖𝑗𝑡 = 𝐶𝑆𝐴𝑠𝑞 + 𝛼𝑖 . 𝑃𝑃𝑗𝑡+𝛽. Δ𝐺𝑂𝑆𝑗𝑡 + 𝛾𝑖 . 𝑅𝑖𝑠𝑘𝑗𝑡 + 𝛿1𝑖 . 𝑃𝑒𝑎𝑘𝑠1𝑗𝑡 + 𝛿2𝑖 . 𝑃𝑒𝑎𝑘𝑠2𝑗𝑡 + 𝛿3𝑖 . 𝑃𝑒𝑎𝑘𝑠3𝑗𝑡
+𝜂1𝑖 . 𝐾𝑆1𝑗𝑡+𝜂2𝑖 . 𝐾𝑆2𝑗𝑡 + 𝜇1𝑖 . 𝑀1𝑗𝑡 + 𝜇2𝑖 . 𝑀2𝑗𝑡 + 𝜀𝑖𝑗𝑡

𝑃𝑃

Δ𝐺𝑂𝑆

𝑅𝑖𝑠𝑘

𝑃𝑒𝑎𝑘𝑠1

𝑃𝑒𝑎𝑘𝑠2

𝑃𝑒𝑎𝑘𝑠3

𝐾𝑆1

𝐾𝑆2

𝑀1

𝑀2

𝐶𝑆𝐴𝑠𝑞 : Status quo alternative

: 1.Reduction in pesticide use on the farm

: 2.Change in Gross Operating Surplus on the farm

: 3.Risk of yield loss

4.Number of work peaks in the year
: Decrease in the number of work peaks
: Increase in the number of peaks with delegation or salaried employment
: Increase in the number of peaks without delegation or salaried employment

𝑡

𝑗

𝑖

: Set 
: Alternative
: Farmer 

5.Knowledge/skills
: Individual specialized advice
: Collective learning in groups of farmers

6.Mental workload
: Less mental workload
: More mental workload

4 – Results
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Variables Mixed logit model
Mean SD

CSA statu quo -2,772 *** (0,649) -
Reduction in pesticide use on the farm -0,004 (0.008) 0,0445 ** (0 .014)

Change in Gross Operating Surplus on the farm 0,051 *** (0,013) -
Risk of yield loss -0,519 ** (0,197) 0,925 ** (0,355)
Decrease in the number of work peaks 0,061 (0,425) -1,639 **(0,591)
No change Ref. Ref.
Increase in the number of peaks with delegation or salaried employment -0,612 (0,408) 1,997 *** (0,59)
Increase in the number of peaks without delegation or salaried employment -2,208 ** (0,718) -1,497 * (0,641)
Self-training Ref. Ref.
Individual specialized advice 0,784 + (0,458) 1,113 (0,742)
Collective learning in groups of farmers 0,689 + (0,371) -1,287 ** (0,426)
Less mental workload 0,286 (0,312) -0,751 (0.565)
No change Ref. Ref.
More mental workload -2,197 ** (0,690) -1,624 ** (0,585)
Log-Likelihood -409,17
Ajusted R² 0,22
AIC 858,35
Nb. Of observations 1692
Significance levels: *** robust p-value <0,001, ** robust p-value <0,01, * robust p-value <0,05, + robust p-value<0,1

Robust standard errors in parentheses

4 – Results
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Variables Mixed logit model
Mean SD

CSA statu quo -2,772 *** (0,649) -
Reduction in pesticide use on the farm -0,004 (0.008) 0,0445 ** (0 .014)
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Collective learning in groups of farmers 0,689 + (0,371) -1,287 ** (0,426)
Less mental workload 0,286 (0,312) -0,751 (0.565)
No change Ref. Ref.
More mental workload -2,197 ** (0,690) -1,624 ** (0,585)
Log-Likelihood -409,17
Ajusted R² 0,22
AIC 858,35
Nb. Of observations 1692
Significance levels: *** robust p-value <0,001, ** robust p-value <0,01, * robust p-value <0,05, + robust p-value<0,1

Robust standard errors in parentheses

4 – Results
18



17èmes JRSS - Saclay - 14 et 15 décembre 2023

Variables Latent class model
Class 1 Class 2 Class 3

N 21 53 20
CSA statu quo -1,456 + (0,746) -2,778 *** (0,539) -7,239 (4,468)
Reduction in pesticide use on the farm -0,014 (0,009) 0,012 + (0,006) -0,131 * (0,061)

Change in Gross Operating Surplus on the farm 0,042 *** (0,007) 0,029 *** (0,005) 0,181 * (0,080)
Risk of yield loss -1,050 *** (0,291) -0,378 * (0,158) 0,466 (0,808)
Decrease in the number of work peaks 0,138 (0,619) -0,473 (0,384) 4,260 + (2,250)
No change Ref Ref Ref
Increase in the number of peaks with delegation or salaried employment -0,179 (0,790) -0,619 + (0,353) -3,826 ** (1,457)
Increase in the number of peaks without delegation or salaried employment -2,047 * (0,841) -1,155 ** (0,375) -7,147 * (3,481)
Self-training Ref. Ref. Ref.
Individual specialized advice -1,281 ** (0,497) 0,272 (0,273) 10,403 ** (3,738)
Collective learning in groups of farmers -0,624 (0,459) 0,074 (0,218) 9,505 * (4,300)
Less mental workload 0,498 (0,406) -0,185 (0,230) 4,317 *** (1,091)
No change Ref. Ref. Ref.
More mental workload -1,757 * (0,689) -0,738 ** (0,246) -14,197 + (7,426)
Delta 0,125 (0,390) 0,935 * (0,393) 0 NA (NA)
Log-Likelihood -392,76
Ajusted R² 0,22
AIC 855,51
Nb. Of observations 1692
Significance levels: *** robust p-value <0.001, ** robust p-value <0.01, * robust p-value <0.05, + robust p-value<0,1

Robust standard errors in parentheses. 

4 – Results
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Variables Latent class model
Class 1

N 21
CSA statu quo -1,456 + (0,746)
Reduction in pesticide use on the farm -0,014 (0,009)

Change in Gross Operating Surplus on the farm 0,042 *** (0,007)
Risk of yield loss -1,050 *** (0,291)
Decrease in the number of work peaks 0,138 (0,619)
No change Ref
Increase in the number of peaks with delegation or salaried employment -0,179 (0,790)
Increase in the number of peaks without delegation or salaried employment -2,047 * (0,841)
Self-training Ref.
Individual specialized advice -1,281 ** (0,497)
Collective learning in groups of farmers -0,624 (0,459)
Less mental workload 0,498 (0,406)
No change Ref.
More mental workload -1,757 * (0,689)
Delta 0,125 (0,390)
Significance levels: *** robust p-value <0.001, ** robust p-value <0.01, * robust p-value <0.05, + robust 

p-value<0,1

Robust standard errors in parentheses. 
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Class 1

• More dairy cows per hectare
• More maize in the crop rotation 
• More people declare to use 

insecticide on maize
• Less sensitive to environmental 

issues

Than class 2 
and class 3

More intensive farms per hectare, with 
no preference for reducing pesticide use
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Variables Latent class model
Class 2

N 53
CSA statu quo -2,778 *** (0,539)
Reduction in pesticide use on the farm 0,012 + (0,006)

Change in Gross Operating Surplus on the farm 0,029 *** (0,005)
Risk of yield loss -0,378 * (0,158)
Decrease in the number of work peaks -0,473 (0,384)
No change Ref
Increase in the number of peaks with delegation or salaried employment -0,619 + (0,353)
Increase in the number of peaks without delegation or salaried employment -1,155 ** (0,375)
Self-training Ref.
Individual specialized advice 0,272 (0,273)
Collective learning in groups of farmers 0,074 (0,218)
Less mental workload -0,185 (0,230)
No change Ref.
More mental workload -0,738 ** (0,246)
Delta 0,935 * (0,393)
Significance levels: *** robust p-value <0.001, ** robust p-value <0.01, * robust p-value <0.05, + robust 

p-value<0,1

Robust standard errors in parentheses. 
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Class 2

• Larger UAA
• More people declare to use 

herbicide on temporary grassland
Than class 3

• 55% of farmers take part in groups “30,000”.

• Perceive a reduction of more than 
30% in pesticides as less risky

Than class 1

Farms volunteering to reduce 
their pesticide use
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Variables Latent class model

Class 3
N 20
CSA statu quo -7,239 (4,468)
Reduction in pesticide use on the farm -0,131 * (0,061)

Change in Gross Operating Surplus on the farm 0,181 * (0,080)
Risk of yield loss 0,466 (0,808)
Decrease in the number of work peaks 4,260 + (2,250)
No change Ref
Increase in the number of peaks with delegation or salaried employment -3,826 ** (1,457)
Increase in the number of peaks without delegation or salaried employment -7,147 * (3,481)
Self-training Ref.
Individual specialized advice 10,403 ** (3,738)
Collective learning in groups of farmers 9,505 * (4,300)
Less mental workload 4,317 *** (1,091)
No change Ref.
More mental workload -14,197 + (7,426)
Delta 0 NA (NA)
Significance levels: *** robust p-value <0.001, ** robust p-value <0.01, * robust p-value <0.05, + robust 

p-value<0,1

Robust standard errors in parentheses. 
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Class 3

• Less labelling 
• Lower wheat yields

Than class 1 
and class 2

• Calls for more delegation if pesticides 
need to be reduced further

• More alternative practices 
implemented

• Difference in type of structure: more 
EARLs for class 3 and more GAECs for 
class 1

Than class 1 

Farms that have already reduced their 
pesticide use and are finding it 

difficult to continue
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Conclusion
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❑ The three work dimensions have an effect on the 

preferences of the farmers surveyed, but 

differently depending of their characteristics.

❑ 2 levels to highlight : 
✓ « Increase in the number of peaks without delegation or 

salaried employment »

✓ « More mental workload »

A need for public 
policies to take action  

❑ Limits of our work

❑ Further work

Conclusion
24
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Thank you !

25

Any questions ? 

julia.denantes@institut-agro.fr

mailto:julia.denantes@institut-agro.fr
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