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THE GLOSSARY (ALPHABETICALLY) 

Cultures of non-knowledge 

Depoliticisation 

Framing struggles: credibility, empirical fit, centrality and experiential commensurability 



Ethics 

Logical and topical truth 

Morality 

Moral significance of technology 

Niche-type of environment 



 

Paradigm 

Paradigm-driven view on scientific knowledge 

Path-dependency 

Script and user logic  

Second-order learning 



Sociotechnical practice around GM crops 

Technological mediation  







 

 

CHAPTER 1. 

INTRODUCTION: 

THE LOCK-IN FOR GM CROPS WITHIN EU AGRICULTURE. 

 

… Each another perspective and direction. 





 

 
 

CHAPTER 1. 

INTRODUCTION: 

THE LOCK-IN FOR GM CROPS WITHIN EU AGRICULTURE. 
 
“We lose something wonderful when it becomes more important to us to be the one who knows than to be the one who’s 

open to the everyday wonders around us. Those who think they know it all have no way of finding out they don’t. Fortunately, 

our sense of curiosity and wonder can be rekindled and refreshed. To become a beginner again.” (Leo Buscaglia) 

1.1  The EU situation for GM crops: an interesting case-study 

does not

does not and cannot



1.2  Examples of inconsistency with GM crops in EU agriculture 

Back- and forth with ‘Amflora’ 

 



 

A ‘virtually’ GM free EU situation 



The scientific ‘GM potato war’ 

socio-technological

techno-scientific



 

Ex-Green Party members become the new pro-GMO campaigners 

The Séralini affair 



 

GM crop cultivation in the EU: a re-nationalisation of political decision-making  



 

 

 



Opposition towards the re-nationalisation of the Food and Feed Regulation 



 



 

1.3  The ‘lock-in’  



 

 
 
 
 
 
 
 
 
 
 

. 





CHAPTER 2. 

PROBLEM SETTING AND RESEARCH QUESTIONS:  

A WICKED PROBLEM LENS     

The complexity of wickedness: a balancing act. 





 

 
 

CHAPTER 2. 

PROBLEM SETTING AND RESEARCH QUESTIONS:               

   A WICKED PROBLEM LENS 

“The streets have been paved, and roads now connect all places; houses shelter virtually everyone; the dread diseases are 

virtually gone; clean water is piped into nearly every building. But now that these relatively easy problems have been dealt 

with, we turn our attention to others that are much more stubborn.” (Rittel and Webber 1973) 

 
   

2.1  The problem of the problem statement with GM crops 



2.2  The problem of the political problem statement with GM crops 



 

Depoliticisation in the decisions of the European Commission  

 

 

 

 

 

 



 

 

 

to depoliticise



 

A political impasse in the comitology amongst Member States’ risk managers 

 

vs



diversity in and beyond science

There is no such thing as ‘the’ EU political problem statement 

plus

 

 



 

 

 

2.3  Our analytical lens: a wicked problem perspective  

inter alia 

 

 

 

 



 

 

 

 

 



 

2.4  Wicked problems in a nutshell 
 

 

 

  

is



2.4.1  Wicked problems as a socio-political type of problem 



Figure 2.1. Four types of socio-political problems. 



a 

way forward  

reproduce

2.4.2  Wicked problems are persistent: the duality of structure 



 

Wicked problems and the duality of structure 

ing Rules 

Resources 



2.5  Objectives and research questions 



 

 

 
 
 
 

 
 
 
 

 
 
 
 

 
 
 
 

 
 

 

 
 

Figure 2.2. Three angles to analyse the lock-in for GM crop applications within EU agriculture.

.  

Objective1:   

Objective2

RQ1:

RQ2

RQ3:    

RQ4:

(Chapter 6) 

(Chapter 3 and 4) 

(Chapter 5) 

(Chapter 6) 



 

RQ5:   

 CH 3 CH 4 CH 5 CH 6 

RQ1: Which regime elements reproduce the systemic, 
sociotechnical lock-in for GM crop applications within EU 
agriculture?  

RQ2:  What elements can enhance the public debate about this 
technology beyond a Yes/No framing? 

  
  

RQ3: How do actors in agribusiness give meaning to GM crops 
and the current lock-in within EU agriculture? Can we identify 
thematic congruence in this discursive space? How do these 
perceptions link to actors’ strategic behaviour?  

RQ4: Why can apparently incremental innovations have a hard 
time breaking through? Why is this incremental innovation so 
highly contested? 

RQ5:  How can GM crops, within their current use context, 
actively mediate human interpretation and human practice 
within EU agriculture?  

 

Table 2.1. Schematic overview of how each chapter addresses the research questions in the dissertation. 
 



 

2.6  Outline of the dissertation 

actors’



congruence in the type of explanations and argumentations

system’s structure 

technology 



 

Figure 2.3. Schematic representation of the structural outline of this dissertation.  



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER 3. 

THE NON-GM CROP REGIME IN THE EU:  

HOW DO INDUSTRIES DEAL WITH THIS WICKED PROBLEM? 

It is all about perspective. 





 

CHAPTER 3. 

THE NON-GM CROP REGIME IN THE EU:   

HOW DO INDUSTRIES DEAL WITH THIS WICKED PROBLEM? 

“The way we choose to see the world, creates the world we see. Your thoughts. Your perception. Your reality. The more 

interpretations we gather, the easier it becomes to make sense of the world.”  (Barry Neil Kaufman) 

3.1  Introduction 



3.2  Methodology 

Definition of discourse: a ‘frame of meaning’ to interpret the world 



The data : open-ended interviews with actors in agribusiness 



Agricultural industry sector Number of stakeholders Reasons for inclusion 

Total

Table 3.1. Overview of the number of in-depth interviews performed in each agricultural industry sector. The 

table shows the reasons for inclusion of a stakeholder group in the stakeholder sample. This stakeholder group selection 

was verified and extended by using a non-probability snowball sampling technique. Data-collection stopped when data-

saturation was reached in each sector. 



a 

summative, salient, essence-capturing, and/or evocative attribute 



The data analysis 



3.3  Three discourses shaping companies’ GM business policy for the 
EU market 

3.3.1  GMIs as an agricultural payoff 



 

 

Table 3.2.  Discourse 1 ‘Genetically modified ingredients as an agricultural payoff’. This table illustrates how each 
stakeholder group advocates, opposes, or denies the first discourse. The bold box indicates the stakeholder groups which 
strongly advocate this discourse. 



Agricultural biotech industry 



Compound feed industry 

3.3.2  GMIs as a marketing threat 

 



Table 3.3. Discourse 2 ‘Genetically-modified ingredients as a marketing threat’. This table shows how each 

stakeholder group advocates, opposes, or denies the second discourse. The bold box indicates the stakeholder groups which 

strongly advocate this discourse. 



Food manufacturing industry 

Food marketing industry 



Potato industry 

 

3.3.3  Non-GM crops as a preset end goal 



Table 3.4.  Discourse 3 ‘Non-GM crops as a preset end goal’. This table illustrates how each stakeholder group 

advocates, opposes, or denies the third discourse. The bold box indicates the stakeholder group which strongly advocates 

this discourse. 

Organic farming sector 

3.4  Discussion 



The EU non-GM crop regime is a wicked problem 



Wicked problems are difficult to define clearly. They have no clear problem statement, because 

the nature and the extent of the problem are not clear. 

Wicked problems have multilevel actor involvement with many interdependencies. There are

multiple conflicting goals at stake that all emphasise different risks.

Wicked problems are often multi-causal, meaning that different stakeholders put forward

different causes to define the problem.

Wicked problems have no clear solution. Effective solutions require coordinated action by a

range of stakeholders and they involve changes at all levels of society. They are not the

responsibility of a single organisation.

Attempts to address a wicked problem often lead to unforeseen consequences. Solutions for

tackling a wicked problem often create unforeseen side effects and introduce new problems.



 Wicked problems are often unstable, as the available evidence and constraints to fully 

understand the problem are also evolving by themselves - which makes the problem even 

harder to solve.

3.5  Conclusion 



 

 

  



 

CHAPTER 4. 

THEMATIC CONGRUENCE IN DISCURSIVE BATTLE: 

INTRODUCING THE STRUCTURING ARENA 

What if we try to fit into the same perspective? 





 

CHAPTER 4. 

THEMATIC CONGRUENCE IN DISCURSIVE BATTLE: 

INTRODUCING THE STRUCTURING ARENA 

“Learning another language is not learning different words for the same thing, but learning another way to think about 

things.” (Flora Lewis) 

4.1  Introduction 



 

 

thematic congruence

4.2  Methodology 

Data analysis: the structuring arena 



mutual representation 



The data analysis: gatekeepers’ perspective 

4.3  The structuring arena  

actual



Four dimensions of the SA: an overview of their meaning and mutual relationships 

Dimension 1 – value judgement on GM crop applications. 

Dimension 2 – profit-maximisation.

 

Dimension 3 – agricultural market power.



 

Dimension 4 – political power.

 

per se

 

 

Innovation diffusion models as basis of the SA framework 



efficient-choice perspective

fad perspective



fashion perspective

institutionalisation

forced-selection perspective



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1. The innovation diffusion models as a basis of the SA framework.  
 

The SA as a conceptual framework 

value judgement dimension

 



profit-maximisation dimension

agricultural market power dimension



 

 

 

 

Figure 4.2. The structuring arena for GM crop applications in the EU. The framework represents the perceptual 
tensions and influences underlying an agribusiness actor’s overall interpretation of GM crops, their lock-in, and the EU 
business environment for these applications. It is a two-dimensional grid that distinguishes internal and external influences, 
from compelling and non-committal influences. It is constructed through the representativeness of categories in the coding 
of the interview data and through the eyes of the agribusiness actors involved. 

4.4  Explaining gatekeepers’ strategies based on the SA framework 

 



The dimensions in the SA as perceived by food manufacturers and retailers 

Dimension 1 – value judgement of GM crop applications.



Dimension 2 – profit-maximisation.



Dimension 3 – agricultural market power.

Dimension 4 – political power.

Why gatekeepers virtually exclude GMIs from EU-marketed food products 



internal compelling force

internal noncommittal influence

external noncommittal influence



external compelling tensions

whole





Figure 4.3. Gatekeepers’ SA framework. This figure illustrates how food manufacturers and retailers account for their 

GM business strategy on the EU food market based on the SA framework. The framework is a two-dimensional grid that 

differentiates internal and external influence, from compelling and non-committal influence. 

4.5  Conclusion 



can

desirable





 

CHAPTER 5. 

FITTING THE NORM BUT MISSING A BREAKTHROUGH: LESSONS 
LEARNED FROM INTRODUCING GM CROPS IN EU AGRICULTURE 

History has all the characteristics of a remembered one.  





 

CHAPTER 5. 

FITTING THE NORM BUT MISSING A BREAKTHROUGH: LESSONS 
LEARNED FROM INTRODUCING GM CROPS IN EU AGRICULTURE 

“History cannot give us a program for future action, but it can give us a fuller understanding of ourselves and of our 

common humanity, so that we can better face the future.” (Robert Penn Warren) 

 



5.1  Introduction 



 

 



5.2  Methodology 

5.2.1  The case study: introducing first generation GM crops within EU 
agriculture 



5.2.2 Multi-level perspective on transitions as an analytical framework 

The MLP: niches, regime and landscape 



Operationalising the MLP 







 

 

 

An extended view on sociotechnical niches 

 

 

 



confirmative and disruptive conduct

post hoc



5.3  Results  

5.3.1 From prospect frames to precautionary and anti-GM frames in 
the socio-cultural regime
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5.3.2  From sovereignty to reflexive modernity in the science regime 



 

5.3.3  Shifting power in a segmented market regime 



5.3.4  From support to precaution in the policy regime 



 

 
 



5.3.5 Confirmative and disruptive conduct of first generation GM crops 



 

 
 

5.4  Discussion    

5.4.1 Specific technology can challenge the cultural legitimacy of   
generic regime practices 

 



 

 

5.4.2 A ‘niche’-type of environment for incremental innovation 



 

 
 

 

 





 

 
 

5.5  Conclusion  

 

 

 

 

 



 



 

CHAPTER 6. 

WHEN TECHNOLOGY IS MORE THAN INSTRUMENTAL:  

HOW ETHICAL CONCERNS IN AGRICULTURE  

CO-EVOLVED WITH THE DEVELOPMENT OF GM CROPS 

Technology is more than ‘a thing’ to use.  





 

CHAPTER 6. 

WHEN TECHNOLOGY IS MORE THAN INSTRUMENTAL: 

HOW ETHICAL CONCERNS IN AGRICULTURE  

CO-EVOLVED WITH THE DEVELOPMENT OF GM CROPS 

“It is not that we use technology. We live technology.” (Godfrey Reggio) 

6.1  Introduction 



per se



 
 



tout court

  

Mainly a Yes/No discussion  



 
 

The relevance of mediation theory 





 
 

6.2  Moral significance of technology: introduction to mediation 
theory  

 

 

in



 



 
 

expecting choosing



within their activities

6.3  Moral imagination at work: estimating technological mediation 
of GM crops 



 
 

 

 
Figure 6.1. Agency and sources of technological mediation. This figure is copied from Verbeek (2011) pg. 99. 
 

 

 

 

6.3.1 Anticipating mediations of a technology-in-use  

 

MEDIATION 

(practices) 

(interpretation)



 

6.3.2 Mediation theory extended: confirmative and disruptive   
mediation 



 
 

a

ing

6.3.3  Where to start imagining: a matrix for structuring possible forms 
of mediation 





 

‘the world’ 

 mediated subject

6.3.4 The adjusted matrix: anticipating the moral significance of the   
(Farmer) - GM crops - (Agricultural World) relationship 
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Figure 6.2. The matrix: estimated forms of technological mediation of GM crops within their mono-stability 

within EU agriculture today (previous page). The matrix shows possible mediations of human interpretation and 

practice that GM crops mediate along a (Farmer) - GM crops - (Agricultural World) relationship, based upon the mediation 

theory of Verbeek. Note that the estimated practical affordances and user’s perceived role (both in the ‘CAN’ dimension) are 

exemplified for GM crops with agricultural traits. In the table, the numbers are references to illustrate this form of mediation. 

1De Krom et al. 2014; Midgley 2000. 2Pellizzoni 2010; Smits 2006. 3Pechlaner 2010. 4 Hendry 2002. 5Klümper and Qaim 2014.   

6Lim 2014. 7Pechlaner 2012. 8Mannion and Morse 2013; Brookes and Barfoot 2013. 9Pellizzoni 2011. 10Otero 2012. 11Pellizzoni 

2010. 12EuropaBio 2015. 13Dibden et al. 2013. 14Pechlaner 2010; Vanloqueren and Baret 2009. 15James 2014. 16Lemmens 

2014. 17Inghelbrecht et al. 2014b; Vanloqueren and Baret 2009. 18Price 2014. 19Lemmens 2014;  Vanloqueren and Baret 2009. 

20 Ruivenkamp et al. 2008. 21Inghelbrecht et al. 2015. 
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Figure 2.2 (repeated). Three angles to analyse the lock-in for GM crop applications within EU agriculture.  
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Figure 7.1. A summary of the research findings on the second objective. This figure overviews our findings of why 

GM crop applications could not directly benefit from their structural fit with prevailing regime practices, and why this 

particular incremental innovation has led to such an extensive amount of debate. 
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