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Economic analysis of coexistence measures 

• Objective of the research 

• Survey among EU farmers 

• Choice model: methodology 

• Results: 
• Model estimation results 

• Willingness to adopt coexistence measures (costs) 

• Potential adoption of GM maize under coexistence scenarios 
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PRICE FP7 project: Practical Implementation of 
Coexistence in Europe  
 

• 2011-2015 
• Different aspects of coexistence 
• 6 Partners in the EU = 6 countries in the survey 
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Economic analysis of coexistence measures 
• Main objective: understand how coexistence measures impact 

adoption 
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Adoption? 
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Economic analysis: specific objectives 
 
• Elicit the burden and costs of coexistence measures among EU 

farmers 

• Estimate the costs of different measures 

• Implications of coexistence measures for the adoption of new 

GM crops in the EU 

• Welfare implications of the adoption of GM crops at national level 
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Survey conducted in 4 EU MS: details 

  DE PT ES UK 

Sample size 47 56 1,015 214 

Survey method Face-to-Face Face-to-Face Face-to-Face 
Postal 

questionnaire 

Crop surveyed Maize Maize Maize 
Maize, Oilseed 

rape, Sugar Beet 
Current cultivation of 
GM crop 

No Yes Yes No 

Previous cultivation 
of GM crop 

Yes Yes Yes No 

Average farm size of 
respondents 

1147 ha 250 ha 55 ha 350 ha 
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Choice model: methodology 

The theoretical framework assumes that individual indirect utility 
function U have two components Uin = Vin + εin 

 
And Vin is a deterministic utility component that can be broken 

down into two elements, an individual-specific component (Znk) 
and a choice-specific component (Xina): 

 
 
 
Mixed Logit model (Random parameter) to account for 

heterogeneity of preferences (allow β parameters to have 
random distribution) 
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5 attributes, 3 levels -> 3 scenarios by choice card -> 12 choices 
cards 

 
An efficient design rather than an orthogonal design (better 

performance) 
 
An opt-out choice (i.e. the possibility for the farmer to choose the 

conventional maize cultivation) included in each choice set 
(Louviere et al 2000) 
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Choice model: methodology 
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Attribute Definition Levels 
Isolation distance The separation distance needed 

between Bt and non Bt maize 
0m; 50m; 100m 

Temporal isolation The time difference between sowing Bt 
maize and the neighbouring non Bt fields 

0 weeks; 2 weeks; 4weeks 

Information provision The different stakeholders that should be 
notified or communicated to about the 
intention to sow Bt maize 

-No information provision; 
-Inform your neighbouring farmers; 
-Inform authorities that will make it 
public 

Liability The situation in which a Bt maize farmer 
can be held liable for the economic 
damage of comingling 

-Never; 
-If the farmer does not comply with 
the coexistence rules; 
-Always, even if all rules are followed 

Gross margin The per hectare benefit from cultivating 
Bt maize 

25 euro/ha; 75 euro/ha; 150 euro/ha 

Choice model: attributes 



Choice model: the choice cards 

Choice cards 
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Choice model: results 
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Choice model: results 
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Choice model: results 
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Choice model: limitations 
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Most of signs and values are consistent with expectations, but: 
 
Order of liability attributes in Spain: a wording issue? 
 
 
 
 
Informing neighbour in Spain: not considered as costly since 

relationships are good (pleasant discussion for 61% of respondents, 
none had to change growing plans) 

Positive partial liability in Portugal: small sample for choice 
experiment 

Possible improvement to the model: consider attribute non-
attendance of respondents 
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Coexistence costs in 4 EU countries 
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The WTA for attributes is given by ratio of marginal utility of 
attributes and marginal utility of the price vehicle (i.e. gross 
margin): 

 
 
 
 
 
 
 
It is the cost at which a farmer is indifferent between adopting or 

not the technology = coexistence cost 
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Coexistence costs in 4 EU countries 
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Coexistence costs: first lessons 
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Liability is considered a high cost by farmers, especially in Germany 
and UK 

 
Minimum distance of 100m costs about 90€ in Germany and UK, 

but more than 400€ in Spain (see farm size) 
 
One week of sowing difference costs 80€ in Germany, vs. 20€ in 

UK, Spain and Portugal 
 
Informing neighbours is not a cost in Spain, but is more costly than 

informing the public in Germany 
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Adoption curve simulation 
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Griliches (1957): diffusion of innovation (hybrid maize) 
 
 
 
Parameters a and b estimated from data on adoption of GM canola in Canada 



Adoption curve simulation 
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  Spain Germany UK Portugal 

Scenario 
1 

Scenario 
2 

Scenario 
1 

Scenario 
2 

Scenario 
1 

Scenario 
2 

Scenario 
1 

Scenario 
2 

Minimum distance (m) 100 0 300 50 100 100 100 100 

Sowing difference (weeks) 0 4 0 0 0 0 0 0 

Liable only if non-compliant 0 0 0 0 0 1 0 1 

Liable always 1 1 1 1 1 0 1 0 

Informing the neighbours 1 1 1 1 1 1 1 1 

Informing the public 1 0 1 1 1 0 1 0 

Potential adoption (θmax) 36.8 66.6 7.9 36.6 31.4 65.0 52.8 77.8 



Adoption curve in Spain 
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Adoption curve in  Germany 
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Adoption curve in the UK 
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Adoption curve in Portugal 
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Thank you for your attention 
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