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Outline of the project 

The genetic engineering legislation demands the 

protection of human, animal and environment from 

harmful and nuisant impacts from GMP. 

 

Protection targets are qualitatively described. 

 

The project provides foundations for the 

quantification and specification of harms and 

nuisances of impacts from GMP. 

 

Contribution to the enforcement of law. 



Wideband Delphi Method (Boehm 1981) 

Starting point 

Workshop 

Questionnaire 

Information and 

discussion results 
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Result: Quantitative scales of extent per 

indicator 
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Comparison and conclusions 

Comparison of 

results 

Information of experts 

Workshop 

Conclusions and summary 

Benefit transfer:  

 Quantified scales per indicator 

Delphi process:  

Quantified scales per indicator 
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The genetic engineering legislation provides 
subjects of protection which are a good basis for 
basic principles for protection targets. 

 

Indicators based on the genetic engineering 
legislation guarantee that the foundation for 
quantitative protection targets will conform to the 

laws.  
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Main message 1 

Definition of subjects of protection and 

indicators 
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subjects of 

protection 

aspects of 

infringements 



Indicators: Legalistic Approach 
Subject of 
protection 

Sub-subject of protection Indicator 

Human Physical integrity 1 Fatalities 

2 Diseased persons 

Psychic integrity 3 Persons with reduced well-being 

Animal Physical integrity 4 Dead animals 

5 Impaired and marred animals 

Environment Biodiversity 6 Extinction of species 

7 Reduction of population size 

8 Reduction of population size of non-target 
organisms 

Biotope 9 Disturbed biotop 

Bodenfruchtbarkeit 10 Reduction of soil fertility 

Unwanted distribution 11 Unwanted distribution of gmo attributes 

12 Unwanted distribution and reproduction of gmo 

Presence of gmo in special 
biotopes 

13 Presence of gmo in special biotopes 

Economic and 
cultural values 

Property and production 
(private economic values)  

14 Loss of values or replacement costs 

Socio-cultural values 15 Coexistence / freedom of choice 
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The so-called Wideband Delphi Method is suited to 

develop value functions for the indicators of 

infringements of subjects of protection. 

 

A well-balanced quantitative operationalisation of the 

harms and nuisances is achieved with the 

participation of an expert panel of 18 experts from 10 

different stakeholder groups. 
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Main message 2 

Wideband Delphi Process 



Specifications of indicators 

Explanation of indicator 

Reference to law 

Explanation of legal norms 

Reference (Ammann et al. 2005) 
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Scenario of the 

impact of GMP on 

the indicator 

Quantification of the 

impact 
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1. Comments, 

explanations 

2. Discussion 

between 

experts 
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Main result Delphi: 

Value functions 

 

Valuation of indicators as to 

harm and nuisance of 

impacts of GMP on a uniform 

scale (0 to 9) 
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Two plausibility checks, the Benefit Transfer and the 

Comparative Judgement, support the main result of the 

Delphi process.  
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Benefit Transfer 
Comparative Judgement 



The results provide a foundation for measuring the 

magnitude of the harm or nuisance caused by GMP.  
 

The subjects of protection described qualitatively in the 

laws have now been made more specific.  
 

The results enable a more objective discussion of harms 

in connection with handling of GMP. 
 

The results therefore provide a basis for differentiating 

between tolerable harms and intolerable or conditionally 

tolerable harms.  
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Main message 3 

Results support execution of laws 
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Uncontrolled 

spread of 

herbicide 

resistant oil 

seed rape 

Total area:  

60 hectares 
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Uncontrolled 

spread of 

herbicide 

resistant oil 

seed rape 

Total area:  

60 hectares 

How harmful? 
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Uncontrolled 

spread of 

herbicide 

resistant oil 

seed rape 

Total area:  

60 hectares 

How harmful? 

Result of Delphi survey:  60 hectares = average degree of harm 
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