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I

SUMMARY

One of the major challenges of the 21st century is the transition to new energy 
systems. It is widely understood that our use of fossil energy sources is no 
longer tenable because of its impact in terms of climate change, environmental 
pollution and the depletion of the earth’s resources. Across the world, groups 
of policymakers, scientists, citizens and industry leaders have been working 
together to find alternative and more sustainable forms of energy production. 
Yet, though their commitment is admirable, progress has been modest. A 
crucial problem seems to be that our prevailing social and political orders — i.e. 
society’s prevailing preferences, customs, routines and infrastructures — tend 
to resist major changes. While technological knowledge of inventive alternative 
solutions is abound, this is not the case when it comes to changing deeply vested 
identities, habits and routines. As a result, the main problem we face is how an 
energy transition may be realized in practice. 

A key to understanding the transformation we so badly need is the creativity 
through which the aforementioned actors organize their energy experiments. 
To illustrate my argument I start this book with an example of the opera in 
Dusseldorf in Germany. Attempts to introduce energy and resource saving 
devices and practices in the opera were, at first, resisted by the musicians. Over 
time, however, a creative dynamic was born in which both musicians and opera 
managers joined hands to transform opera production. This example illustrates 
that initial resistance to change may turn into a situation in which the power 
exercised in existing practices, like opera production, comes to the advantage 
of energy innovations. In this volume I seek to explore how we might better 
understand this interplay between power and creativity. In doing so, I follow and 
examine several networks of scientists, citizens, companies and policymakers 
that have worked to introduce new energy practices. This exploration will 
help to refine existing theories of societal transformation. Moreover, it will 
develop a lens for observing and understanding the role of creative processes in 
empowering society’s transition to sustainable development. 
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Toward a relational framework of power and creativity 
In this volume I seek to contribute to leading debates on the role of power in 
societal transitions. Firstly, I intend to examine how, exactly, innovative 
initiatives may change existing structures and thereby create conditions that 
are more favorable to innovations. Secondly, I will show how actors break 
with habits and routines in addressing sustainability problems. Thirdly, I will 
conceptualize how a growing reflexivity enables actors – both innovators per se 
and innovative incumbent parties – to exercise power in moving their innovative 
projects forward. In addition, I aim to provide methodological insights into the 
study of innovation in real time, and insights for practitioners that are working 
on transitions in practice. 

The central research question I pose is how the creative work of actors interacts 
with the exercise of power in innovative activities aimed at the introduction of 
new energy practices. In answering this question, I seek to build on, elaborate, 
improve and refine, state-of-the-art theories of power in transition studies. In 
conceptualizing power, these theories make a distinction between niches of 
innovative activities and regimes of incumbent networks and the prevailing 
ways of thinking acting in which these are embedded. A current omission in 
this literature is, I argue, a conceptualization of the relational dynamics between 
niches and regimes. One attempt to conceptualize power dynamics from a 
relational perspective is proposed by John Grin (2010), who draws on the work 
of Bas Arts and Jan Van Tatenhove (2004) to develop a framework that combines 
several forms of power. His rudimentary framework offers a promising avenue 
to theorize and examine how actors in innovative initiatives may step-by-step 
transform the power embedded in resources, institutions, and infrastructures.

A lens on power and creativity from a long-term perspective
In chapter 2, I explore Grin’s relational framework in a longitudinal case study of 
wind energy experiments in Denmark between the 1950s and 1970s. I analyze how 
his theory helps to understand the interplay between wind energy experiments 
and existing social networks, infrastructures, and institutions. For this case 
study I draw extensively on a secondary-analysis of the dissertation on wind 
energy innovation by Rinie van Est (1999). This empirical exploration identifies 
several omissions in Grin’s framework, all of which relate to the relationships 
between creativity, the relational nature of power, and the capacity of actors to 
recognize trends. In the rest of chapter 2, I develop a framework that offers a 
refined relational lens on creativity and power in transitions.

Fine-grinding our relational lens for studying creativity in action
The analysis presented in chapter 2 demonstrates the usefulness of a longitudinal 
perspective on innovative experiments. However, this meta-analysis omits the 



IIIsummary

concrete interactions between actors. More specifically, it raises the question how 
innovators and incumbent parties cooperate in innovating and how they redefine 
the relation between the ‘new’ and the ‘old’ in doing so. In chapter 3, I address this 
question by moving to and fro between theorizing power and creativity and a case 
study concerning a project for biofuels production in the Port of Rotterdam in the 
Netherlands. I draw on the concept of interstitial space (Bhabha 1990) to describe 
the space that emerges in between collaborating innovators and incumbents. This 
concept enables me to examine the ambiguous, uncertain, and creative character 
of such interactions. I collected the data for this study through a yearlong weekly 
presence in the office of an innovator that played a central role in the biofuels 
project. I also studied relevant (policy) documents and interviewed people that 
were, or had been, involved. 

On the basis of the data I collected, this chapter identifies three manifestations 
of creativity in the exchange between innovators and incumbent parties in the 
interstitial space of the biofuels project. I conceptualize these manifestations 
in this chapter as follows: Firstly, on the basis of this case study, I describe the 
creativity in projecting change by identifying (potential) relationships between 
companies, scientists, policymakers and others, as well as material artifacts; 
a process that I call creativity in articulation. Secondly, there is the creativity in 
innovation through which innovators link promising concepts (like biofuels) 
to the problems that actors in existing practices are struggling with. Thirdly, I 
identify that creativity in consolidation is required to embed innovative designs 
in existing activities in companies and policy bodies. Further, I conclude that 
the evolution of the collaborations in innovative projects as well as the exercise 
of power from a relational perspective can be understood through the analysis 
of the interactions between these three forms of creativity, which I dub the 
trialectics of creativity. 

A sharpened relational focus helps to closely analyze how people draw on 
their environment to foster transitional change. Nonetheless, this refined 
framework also raises a new question, namely about the destabilization of 
standing production processes. How do these processes and activities lose 
their once taken-for-granted character and become an object of change? In 
chapter 4, I address this question by looking into the relationship between the 
de-routinization (Giddens 1979, p. 220) of Dutch horticulture in the 1990s and 
2000s, and an innovative effort to rethink and redesign greenhouses in order 
to radically save energy consumption. For this case study I draw on the concept 
of the epistemic object developed by Knorr-Cetina (2001). I collected data for this 
study through the participation during several months in the cultivation of 
tomatoes in a greenhouse farm designed according to the Closed Greenhouse 
concept. In addition, I followed extension workers, interviewed key players, observed 
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the meetings of an entrepreneurial platform and developed a media analysis. 
The empirical material I collected enabled me to examine how actors in 

developing their initiatives hooked onto the broader transformatory dynamics 
of horticulture. In doing so, I conclude that all the manifestations of creativity I 
have observed were triggered by the appreciation of the greenhouse as an object 
whose current state is incomplete and may take new properties and new forms. 
I infer that the incompleteness enabled innovators and incumbent parties alike 
to articulate new futures, to create new designs, and to envision new ways of 
transforming existing habits and routines.

The role of context in transitions
The case studies of Chapter 3 and 4 contribute to the sophistication of the 
framework for analyzing creativity and power in transitions. This framework 
has been developed around cases that are situated in socio-historical contexts 
that are substantially different from one another. This enables answering the 
question in which way the contextual embedding of projects impacts an actor’s 
ability to incite transitional change, which is the subject of Chapter 5. 

This chapter not only demonstrates considerable differences between the 
two cases; it also highlights the fact that these differences can be understood on 
the basis of two dimensions of context. The first dimension is the temporality 
of agency, that is, the temporal aspect in the orientation of one’s actions, to 
the past or the future of a domain, which enables actors to make sense of the 
present. For the interpretation of change it is not only important how actors 
imagine the future, but also how they start to rethink their past. The second 
dimension is the materiality of artifacts and infrastructures in both domains. 
From the analysis follows that material objects not only structure action but 
also enable creative action. The incompleteness of objects always allows for new 
combinations and, accordingly, for the articulation of new images of the future.

Conclusions and discussion
Chapter six concludes this volume and discusses its major findings. In this 
chapter I present three findings that answer the overarching question. The 
first finding relates to the appreciation of the incompleteness of material and 
social forms, which provides leeway in imagining new futures for the contexts 
involved. The second finding is about the social energy that is released in the 
struggle over articulating, innovating and consolidating change. Related to 
this, the third finding describes that actors complement each other in actively 
contributing to change and in doing so, enable projects to move forward. These 
findings, when read together, show how what I call the trialectics of creativity 
offers a foothold for understanding efforts at invoking transitional change from 
a relational perspective on power. 
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Next, this chapter discusses how this empirically informed lens contributes 
to academic literature. Its contribution is, I argue, to provide a framework to 
analyze how actors move from a situation in which change is experienced as a 
source of trouble and uncertainty to being empowered-in-situ, in a situation in 
which actors take ownerships over — and responsibility for — their own future. 
Firstly it contributes to recent discussions in policy studies on the study of path 
creation. Secondly, it contributes to recent debates on social theories of time 
and materiality. Thirdly, it offers several insights into the relationship between 
power and actors’ capacity to develop reflexivity in using their environment to 
achieve their own objectives. 

In addition to these theoretical contributions, I reflect in this chapter on the 
methodological insights in my research. A major inference from my fieldwork 
experiences is the importance of appreciating breakdown and failure of projects 
as opportunities for reflection and creativity. Finally, I conclude by formulating 
five insights into the relation between power and creativity in real-world 
experiments that follow from my analysis and that may come to the benefit of 
practitioners. 
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SAMENVATTING 

Eén van de grote uitdagingen van de 21e eeuw is de overgang naar een duurzaam 
energiesysteem. Een transitie is nodig om een uitweg te bieden aan de desastreuze 
gevolgen van het huidige fossiele energiesysteem voor het klimaat, de uitputting 
van grondstoffen en milieuvervuiling. Wereldwijd zoeken beleidsmakers, 
wetenschappers, burgers en bedrijven samen naar nieuwe, duurzame vormen 
van energieproductie. Deze inspanningen ten spijt is de geboekte vooruitgang 
bescheiden. Een cruciaal probleem lijkt dat innovatieve projecten tegen diep 
ingesleten gewoonten, routines en voorkeuren in de maatschappij aanlopen 
die verandering in de weg te staan. Hoewel er een overvloed aan technologisch 
kennis bestaat over innovatieve mogelijkheden, schiet de kennis over het 
doorbreken van weerstand nog tekort. Het grote vraagstuk blijft daarom hoe de 
energietransitie de praktijk kan worden bewerkstelligd.

Een sleutel tot het begrijpen van de geboden transformatie is de creativiteit 
waarmee de bovengenoemde actoren energie-experimenten vormgeven. Ter 
introductie van deze stelling bespreek ik in het eerste hoofdstuk een casus in 
de opera in Düsseldorf, waarbij pogingen om energiebesparende maatregelen te 
introduceren op felle weerstand stuitten. Echter, na verloop van tijd ontstond er 
een creatieve dynamiek tussen de muzikanten en de managers van de opera. Dit 
mondde uiteindelijk uit in een gezamenlijke en succesvolle transformatie van 
operaproductie. Deze casus laat zien hoe aanvankelijk verzet tegen verandering 
kan omslaan in een situatie waarbij de dialectiek tussen de verschillende partijen 
een transitie kan ondersteunen en versterken. In dit boek onderzoek ik hoe we 
deze wisselwerking tussen macht en creativiteit kunnen begrijpen en uiteindelijk 
kunnen beïnvloeden. Met dit doel onderzoek ik verschillende netwerken van 
wetenschappers, burgers, bedrijven en beleidsmakers die zich richten op het 
introduceren van nieuwe energiepraktijken. De inzichten die hieruit voortkomen 
verfijnen bestaande theorieën over sociale transformatie. Daarnaast ontwikkelt 
het een lens voor het observeren en begrijpen van de rol van creativiteit in het 
bewerkstelligen van een transitie naar duurzame ontwikkeling.
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Naar een relationeel perspectief op macht en creativiteit 
Met dit onderzoek draag ik bij aan toonaangevende wetenschappelijk debatten 
over de rol van macht in transities. Deze bijdrage aan het onderzoeksveld bestaat 
uit verschillende aspecten. Ten eerste onderzoek ik hoe innovatieve initiatieven 
kunnen inwerken op bestaande structuren en hoe als een gevolg hiervan meer 
gunstige condities kunnen ontstaan voor vernieuwing. Een tweede doel is 
om inzichtelijk te maken hoe actoren bestaande gewoonten en routines in het 
dagelijks leven kunnen doorbreken om duurzaamheidsvraagstukken aan te 
pakken. Ten slotte schets ik hoe actoren door middel van een groeiende reflexiviteit 
in staat worden gesteld hun innovatieve ideeën om te zetten in effectieve projecten. 
Tenslotte biedt deze studie een methodologische reflectie op de mogelijkheden 
om verandering empirisch te observeren en draag ik verschillende inzichten aan 
voor mensen die in de praktijk aan transities werken. 

De centrale onderzoeksvraag luidt hoe creativiteit en de uitoefening van 
macht wisselwerken in innovatieve projecten gericht op de introductie van 
energie-innovaties. In het beantwoorden van deze vraag beoog ik voort te 
bouwen op de bestaande literatuur over macht in transitiestudies en deze 
gaandeweg te verbreden, te verbeteren en te verfijnen. Hierbij is het van 
belang dat de transitieliteratuur een conceptueel onderscheid maakt tussen 
verschillende niches van innovatie enerzijds en verschillende regimes van de 
heersende netwerken anderzijds. Een hiaat in de huidige literatuur, zo stel 
ik, betreft een conceptualisering van de relationele dynamiek tussen niches en 
regimes, waarbij ik met name geïnteresseerd ben in de wederzijde beïnvloeding. 
Een eerste aanzet tot een relationeel perspectief op machtsomwenteling wordt 
aangereikt door John Grin (2010), die voortbouwt op het werk van Bas Arts en Jan 
van Tatenhove (2004). Dit nog rudimentaire kader van Grin vormt een bruikbaar 
startpunt van waaruit ik zowel empirisch als theoretisch uit zal weiden over hoe 
actoren in innovatieve initiatieven stapsgewijs de macht in hulpbronnen, regels 
en infrastructuren kunnen omvormen. 

Macht en creativiteit in een langetermijnperspectief
In hoofdstuk 2 pas ik Grins theorie toe op een longitudinale casus van 
windenergie-innovatie in Denemarken tussen de jaren 1950 en 1970. Ik onderzoek 
daarbij hoe zijn theorie ons helpt begrijpen hoe innovatieve windenergie 
experimenten en bestaande sociale netwerken en instituties op elkaar 
inwerken. Voor deze case studie maak ik uitvoerig gebruik van het proefschrift 
van Rinie van Est (1999). In deze empirische verkenning merk ik op dat Grins 
theoretisch raamwerk verschillende lacunes kent die om verdere uitwerking 
vragen. Deze verdere uitwerking betreft de betekenis van creativiteit, de relaties 
tussen actoren, en de mate waarin actoren in innovatieve processen trends in 
hun omgeving kunnen ontwaren. In het resterende deel van hoofdstuk 2 draag 
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ik bij aan deze uitwerking door een lens te ontwikkelen voor het observeren en 
analyseren van de wisselwerking tussen creativiteit en macht.

Het scherpstellen van de relationele lens voor creativiteit in actie
De analyse in hoofdstuk 2 laat de meerwaarde zien van een longitudinale 
kijk op innovatieve experimenten, maar deze meta-analyse laat de concrete 
interacties tussen actoren buiten beschouwing. Meer specifiek is hierbij de 
vraag hoe innovatoren en gevestigde partijen samenwerken en daarbij de 
relatie tussen ‘het nieuwe’ en ‘het oude’ opnieuw vormgeven. Deze vraag staat 
centraal in hoofdstuk 3. Hierbij beweeg ik heen en weer tussen het definiëren 
van macht en creativiteit en een empirische analyse van project voor de 
productie van biobrandstoffen in de haven van Rotterdam. In deze studie bouw 
ik voort op het concept van de interstitial space van Bhabha (1990), waarmee ik de 
tussenruimte aanduid die ontstaat tussen innovatoren en zittende partijen in 
een innovatieproject. Dit concept biedt een bruikbaar handvat om het ambigue, 
onzekere en creatieve karakter van zulke interacties te bestuderen. Voor deze 
case studie ben ik gedurende een jaar, een dag per week aanwezig geweest in het 
kantoor van een centrale innovator in het biobrandstoffenproject. Daarnaast 
heb ik relevante (beleids)documenten geanalyseerd en interviews afgenomen 
met betrokkenen.

Op basis van de verzamelde data onderscheid ik drie expressies van creativiteit 
in de samenwerking tussen innovatoren en gevestigde bedrijven. Deze vormen 
van creativiteit worden als volgt geconceptualiseerd: op basis van de case studie 
beschrijf ik eerst hoe creativiteit zich kan manifesteren in de verbeelding 
van (nieuwe) relaties tussen bedrijven, wetenschappers, beleidsmakers en 
andere partijen. Deze vorm noem ik creativiteit door articulatie. In de tweede 
vorm van creativiteit verbinden innovatoren veelbelovende concepten (zoals 
biobrandstof) aan een nijpend probleem waar de bestaande partijen al langer 
mee worstelen. Dit noem ik de creativiteit door innovatie. De derde vorm is de 
creativiteit door het consolideren en gaat over het inbedden van nieuwe ideeën en 
objecten in bestaande activiteiten binnen bedrijven en overheidsorganen. Ten 
slotte concludeer ik dat de evolutie van samenwerking in innovatieprojecten 
bekeken en begrepen kan worden door een analyse van de interactie tussen deze 
drie vormen van creativiteit, die ik de trialectiek van creativiteit noem.

Een scherpere relationele focus helpt bij een analyse van de wijze waarop mensen 
hun omgeving gebruiken in het nastreven van verandering. Desalniettemin 
roept deze verfijnde lens verdere vragen op over de destabilisering van 
bestaande productieprocessen. Met andere woorden, op welke manier worden 
bestaande routines en gewoonten een object van verandering? In hoofdstuk 4 
beantwoord ik deze vraag. In dit hoofdstuk  analyseer ik hoe de ontwikkeling 
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van een innovatief design voor energiebesparende kassen in de Nederlandse 
glastuinbouw samenviel met de deroutinisatie (Giddens 1979: 220) van het werk 
van glastuinders en andere betrokken groepen. In de analyse van deze casus 
maak ik gebruik van Knorr-Cetinas (2001) concept van het epistemisch object. 
Data voor deze case studie is verzameld door enkele maanden mee te lopen op 
een tuinbouwbedrijf en door middel van interviews met werknemers en andere 
centrale spelers in dit innovatieproject. Daarnaast is een uitgebreide media-
analyse over de ontwikkelingen van deze casus uitgevoerd.

Het verzamelde empirische materiaal biedt inzicht in de manier waarop 
actoren konden inhaken op de bredere transformatiedynamiek die binnen de 
tuinbouw gaande was. Hierbij concludeer ik dat alle geobserveerde manifestaties 
van creativiteit mogelijk werden doordat betrokken de tuinbouwkas als een 
object van verandering begonnen te zien. Dit maakte vervolgens nieuwe 
samenwerkingsverbanden met beleidsmakers, milieuorganisaties, andere 
groepen mogelijk. Een belangrijke conclusie is hierbij dat zowel innovatoren 
als beleidsmakers dit beeld van de incompleetheid van glastuinbouw konden 
gebruiken om nieuwe perspectieven te articuleren, innovatieve ontwerpen aan 
te dragen, en nieuwe manieren te vinden om bestaande routines en gewoonten 
te hervormen. 

De rol van context in transities
De case studies in hoofdstuk 3 en 4 helpen om de lens voor deze studie naar 
creativiteit en macht in transities scherp te stellen. In deze twee case studies 
bestudeer ik projecten die plaatsvonden in verschillende sociaalhistorische 
contexten. Dit maakt het mogelijk om de vraag te beantwoorden hoe de 
contextuele inbedding van een project de mogelijkheden voor het aanwakkeren 
van verandering beïnvloedt, dit is het onderwerp van hoofdstuk 5.

Dit hoofdstuk laat niet alleen substantiële verschillen zien tussen de twee 
cases; het brengt ook naar voren dat deze verschillen begrepen kunnen worden 
op basis van twee algemene dimensies van context. De eerste dimensie is de 
interpretatie van tijd. Dit betreft de vraag hoe actoren betekenis geven aan het 
verleden en aan de toekomst van een omgeving en daarmee mogelijkheden 
scheppen voor het heden. Voor het interpreteren van verandering is niet 
alleen het denken over de toekomst van belang, maar ook hoe betrokkenen op 
een nieuwe manier naar het verleden leren kijken. De tweede dimensie is de 
materialiteit van bestaande artefacten en infrastructuren. Uit de vergelijking 
blijkt dat objecten niet alleen ons handelen beknotten maar juist ook creativiteit 
mogelijk maken. De incompleetheid van bestaande objecten laat altijd ruimte 
voor nieuwe combinaties. Zodoende maken de materiele eigenschappen van 
contexten het mogelijk om nieuwe beelden van de toekomst te creëren. 
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Conclusies en discussie
Hoofdstuk 6 besluit dit boek met een bespreking van de drie centrale 
bevindingen over machtsomwentelingen. De eerste bevinding relateert aan 
de incompleetheid van objecten en de ruimte die dit biedt om een nieuwe 
toekomst te verbeelden. De tweede bevinding betreft de sociale energie die 
wordt losgemaakt in de strijd om het articuleren, innoveren en consolideren 
van innovatieve projecten. De derde bevinding gaat over de wijze waarop 
verschillende actoren elkaar aanvullen en versterken in het vormgeven van 
verandering. Samengenomen laten deze bevindingen zien hoe wat ik de 
trialectiek van creativiteit noem een basis vormt voor het begrijpen van transities 
vanuit een relationeel perspectief op macht.

Vervolgens beschrijf ik in dit hoofdstuk hoe de ontwikkelde theorie bijdraagt 
aan de literatuur. Ik stel dat de centrale bijdrage ligt in de analyse van de wijze 
waarop actoren veranderingsprocessen naar hun hand weten te zetten. Ten 
eerste draagt dit onderzoek bij aan recente discussies in beleidsstudies over 
padcreatie. Ten tweede draagt het bij aan discussies over een sociaal-theoretische 
invalshoek op tijd en materialiteit. Ten derde biedt dit boek verschillende 
inzichten in de relatie tussen macht en de capaciteit van actoren om op een 
reflexieve wijze in te spelen op hun omgeving.

Bovenop deze theoretische bijdragen bespreek ik de methodologische 
inzichten uit mijn onderzoek. In een reflectie op mijn veldwerkervaring kom 
ik tot de conclusie dat het voor ons begrip van transitieprocessen belangrijk 
is om het vastlopen van samenwerking en het falen van projecten goed 
op waarde te schatten. Zulke momenten van impasse bieden ruimte voor 
reflectie op bestaande maatschappelijke structuren en voeden creativiteit in 
het vormgevingsproces van nieuwe projecten. Ik besluit dit hoofdstuk met 
vijf inzichten over creativiteit voor mensen die in de praktijk aan innovatieve 
experimenten werken.  
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 1 — INTRODUCTION 

This volume is about the challenges of realizing an energy transition. Such a 
transition will be necessary to resolve the sustainability limits of current fossil-
energy systems. Yet, efforts to incite change are sure to meet resistance from 
companies, citizens, and other groups. Moreover, energy is unfamiliar territory 
for most of us, despite the fact that our daily lives are permeated with it. This 
book takes a closer look at networks that aim to introduce innovative energy 
practices. How do they deal with the resistance they run up against? This 
inquiry results in a more refined understanding of the relationship between 
addressing new sustainability problems and the transformations that are 
required of society to implement solutions.

A short exposé of an attempt to introduce new modes of using energy serves to 
illustrate what is at stake. In 2011 managers at an opera in Düsseldorf developed 
a plan for substantial savings on energy consumption and materials and to 
improve the ecological friendliness of the opera. The plan included installation 
of low energy-consumption LED lamps on musicians’ music stands. A trial was 
also begun with replacing the leather hides used on percussion instruments 
with plastic skins. Soon, however, these interventions led to frustrations, 
which developed into turmoil, and eventually provoked a minor revolt among 
the musicians. 

The color of the light produced by the LED lamps troubled musicians 
because, they said, it made the notes on the sheet music ‘float above the paper’ 
and rendered their margin notes unreadable. In addition, the electricity 
cables for the lamps created dangerous situations when the musicians moved 
around the orchestra pit in the dark. The plastic skins on the instruments also 
produced irritations. Percussionists felt they spoiled the individuality of their 
performance. Animal hides are known to mold around the techniques of the 
musician, thereby creating an original sound. Plastic skins, in contrast, stay 
the same. After the trial period many musicians returned to leather hides. 
Managers met similar resistance on other interventions, resulting in collective 
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discord and refusal to cooperate with the plans. The story might have ended 
there, but it took an interesting turn instead. 

In short, the initial resistance inspired soul-searching and new 
commitments among the actors involved, becoming a source of support for 
change in the process. Confronted with the measures proposed and their own 
opposition, some orchestra members began to ask themselves questions about 
the impact of their work on nature and the opera’s relationship to society. How 
much environmental damage could be justified? How would social trends 
impact the opera’s future? In view of these questions, introduction of the new 
materials was reassessed and became the starting point for experiments with 
new forms of opera production. Using plastics in percussion instruments, for 
example, allowed musicians to work outdoors, which had been difficult with the 
weather-sensitive leather hides. This enabled them to bring opera to new places 
and publics. In addition, the far cheaper plastics allowed them to let children play 
their instruments, enabling them to interact with their public in novel ways. The 
initial constraints in introducing resource-saving measures suddenly became 
enabling factors in remaking the ties of opera production to society.1 

1.1 From resistance to transformation 
This short exposé on the opera in Düsseldorf tells a surprising and somewhat 
uplifting story. The beginning is exemplary of the resistance typical in 
transformatory change (Bos & Grin, 2008; Meadowcroft, 2009; Geels, 2014). 
With the term resistance I not only refer to antagonism and opposition, but also 
the inertia of habits and routines that actors run into when they make projects 
concrete. In transition theory terminology (Grin et al., 2010; Schot, 1998; Rip & 
Kemp, 1998; Rotmans et al., 2001), actors run up against the coevolution between 
existing practices and structures. In this case, opera managers became aware 
that their work co-evolved with the structures used by the musicians and by 
many others, including the large energy companies that provided electricity to 
the wall sockets. By trying to do something different with energy, they touched 
upon many underlying co-dependencies between management, making music, 
and distributing electricity that had hitherto remained invisible. In making 
these relationships manifest, it became clear that changes to save resources 
would require simultaneous changes in the multiple practices nested in opera 
production. 

The second part of the story, in which the musicians became involved with 
the transformation of opera production through resource-saving opportunities, 
is a dynamic that is much less evident in the literature on social transformation. 
This may be, in part, because it is not a story that we tend to associate with 
energy transitions. Or at least, I don’t. The relationship between opera and the 
transformation of energy infrastructures was new to me before Rafael Sars, 
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percussionist in the Düsseldorf opera, told me the story. Yet this case is not at 
all unique in the world: energy and climate change experiments similarly tend 
to intermingle with other forms of social transformation (Broto & Bulkeley, 
2013). In addition, this is not a neat, clear-cut story of innovation following a set 
trajectory or visionary idea. The story is much messier. The protagonists of the 
story lack guiding principles as they create a new path through the context they 
seek to change. In this search they change both the interpretations of potential 
solutions and the problems they address. 

The story raises several questions about the way we might understand and 
describe how novel social challenges are addressed in real-world innovative 
practices. First, how does the initial pursuit of new modes of energy and 
resource savings intersect with the transformation of specific contexts, like 
opera production? This question requires us to look into the power embedded 
in structures, a concept that has been under-conceptualized in the field of 
transitions studies (Meadowcroft, 2005, 2007; Shove & Walker, 2007; Voß et 
al., 2009). Second, how might initial antagonistic dynamics among groups be 
transformed into a constructive boundary-spanning enterprise? An important 
factor of surprise in this story is the way the initial conflict situation seems to 
have been productive in creating cooperation at a later point in time. Third, how 
do situations evolve as underlying social and material relationships become 
manifest and emerge as stakes in the shaping of change? 

1.2 Research question and objectives 
In this volume I address these questions by focusing on the dynamic 
interweaving between agency – the ‘capacity to act otherwise’ (Giddens, 1984) – 
and the structures actors draw upon in the process. This view, I argue, requires 
us to conceptualize actors’ engagement with the power embedded in various 
structures. In the classic political science literature, power is often reserved 
for the formal power structures of governmental decision-making. However, 
in the work of actors in innovative practices, structures of other kinds may 
counteract or may enable transformation. Power is, for example, embedded in 
the material shape of the music stands, in the discursive meaning of opera in 
society, and in the routines and expectations of musicians. This requires a more 
dynamic understanding of power. Beyond the fact that structures privilege 
dominant practices and tend to resist novel ways of acting, actors can draw on 

1 Comparable dynamics in other music buildings have led to similar explorations of 
the relationship of music production with its environment. In the Netherlands this 
has led among others to greater attention to the acoustic effects of renovations of 
monumental buildings. 
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structural elements to create new valuable combinations, like the inquiries into 
novel forms of opera production that emerged from experimentation with new 
materials. The creativity that actors develop in dealing with constraints and 
possibilities in action offers a promising starting point for conceptualizing a 
pragmatic account of the exercise of power in social transformation. 

In this book I aim to contribute to this endeavor. I seek to advance the debate 
on the role of power and innovative practices in societal transformation (Smith 
& Stirling, 2010; Avelino, 2011; Grin, 2010; Kern, 2012; Smith & Raven, 2012; Geels, 
2014; Avelino & Wittmayer, 2015; Geels et al., 2016) by conceptualizing how 
power is exercised by actors in and through their environment; in other words 
by elaborating power as a verb in analyzing how actors mobilize structures 
and re-instantiate and transform them in the process. The first objective is to 
conceptualize the interplay between the work of actors in practice and the long-
term, step-by-step, transformation of power. The second objective is to provide 
insight into the way actors reflect on their practices and take a role in their 
transformation in addressing sustainability problems. The third objective is 
to conceptualize the relationship between actors’ engagement with the power 
embedded in structures and their reflexivity in forming their responses to the 
challenges ahead of them. A fourth objective is to develop a methodological 
lens for studying how actors in ‘real time’ learn to make their way through 
unfamiliar territory in innovative practices. Lastly, the fifth objective is to 
develop empirical and practical insights into the possibilities for governance in 
transition processes through real-world experiments. 

To that end I will address in this volume the following research question:

How do power and creative work shape each other in 
structurally embedded innovative practices in the pursuit  
of an energy transition? 

In answering this question I will refine the existing literature on societal 
transitions with an in-depth analysis of the gradual transformation of 
power through the interactions between actors in innovative practices. At a 
practical level, these insights contribute to a refined empirical and theoretical 
understanding of innovative practices as vehicles of transformation. This 
contributes to theory and professional practice alike an appreciation for the way 
actors interrupt and remake the relationships they draw upon, and the way they 
help shape the problems and processes they address.

1.3 Power in the literature on societal transitions 
An important platform for exploring the relationship between power and 
structural change is research into social shifts towards sustainable development. 
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This field is known as ‘transition studies’. Transitions can be understood as 
structural transformations across webs of interrelated structures that have co-
evolved with dominant ways of thinking and acting (Elzen & Wieczorek, 2005; 
Grin, Rotmans, & Schot, 2010; Olsthoorn & Wieczorek, 2006). Central to research 
in this field is the Multi-Level Perspective (MLP; Schot, 1998; Rip & Kemp, 1998). 
From the MLP it is argued that transitions require changes at the level of spaces 
in which new social and technical innovations are developed (‘niches’), as well 
as at the level of the rules and regulations governing dominant practices in the 
market, in science, and in policy (‘regimes’). 

The MLP has formed the starting point for exciting case studies on long-
term transitions from small niches to new regimes (Geels, 2002; Elzen et al., 
2004; Grin et al., 2010; Hassink et al., 2013). These studies have enriched our 
understanding of the inertia and complexity inherent in the co-evolution of the 
economical, technological, cultural, infrastructural, and political dimensions 
involved in transitions to sustainable development. Yet surprisingly, given the 
focus on niches and change, transition studies initially gave little attention 
to the power in existing institutions and agency in transforming social and 
material structures. Several critics pointed out this omission (Meadowcroft, 
2005; Berkhout et.al., 2005; Shove & Walker, 2007; Voß et al., 2009), upon which 
the power of existing institutions over practices and the power to do things in 
novel ways became central themes of study. 

In direct response to the aforementioned criticism, several authors have 
conceptualized the empowerment of niches of innovative practices (Loorbach, 
2007; Loorbach & Rotmans, 2010; Avelino & Rotmans, 2009; Avelino, 2011). 
These authors distinguished several mechanisms through which new social 
configurations become empowered. Through the transformation of existing 
structural elements and the creation of new elements, a niche might be 
empowered in such a way that it comes to replace or radically transform existing 
regimes. This view formed the counterpart to the findings by Roep et al. (2003) 
and Bos et al. (2004) on the power of vested interests and dominant institutions 
to obstruct and undermine radical change. Geels (2014) further developed 
this view in a neo-Gramscian fashion by conceptualizing alliances between 
policymakers and business as hegemonic historical blocs that resist fundamental 
change. Yet, while these views individually offer promising insights into power 
dynamics, they offer little insight into the agency through which the power 
embedded in structures is transformed such that it comes to support innovative 
practices. 

This omission in the literature relates to a critical discussion by Smith 
(2007a) of dichotomous readings of niches and regimes. According to him, 
niches and regimes should be understood as dynamically interwoven. Implied 
here is the need “to explore how translation processes between niche practices 
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and regime practices engage and reform one another” (Smith, 2007a, p. 431). 
A similar critique can be leveled at the authors on power mentioned above. 
Avelino (2011) and Geels (2014) assume a relative independence of regime actors 
(with vested interests and dominant views on desirable courses of action) and 
niche actors. As such, neither the view on hegemonic blocs or empowerment 
fully consider how ‘niche’ and ‘regime’ actors might cause each other to transform 
over time – this is the dynamic we saw play out in the vignette of the opera at the 
beginning of this chapter. In addition, it does not conceptualize how empowered 
actors in practice remake the relationships between structural elements in one or 
more regimes. 

One conceptual attempt at a more relational understanding of power in niche-
regime dynamics is proposed by Grin (2010; 2012). Drawing on Arts and Van 
Tatenhove (2004), he developed a three-layered framework of power associated 
with the levels of the MLP. According to this framework, interacting actors in 
experimental practices exercise power in achieving outcomes (relational power), 
while being positioned in resources and rules (dispositional power), and under 
influence of long-term trends in discourses, technologies, and values (structural 
power). This framework offers a rudimentary framework for analyzing the 
different kinds of power that may be distinguished in transition processes. 
Yet, how exactly actors are positioned in resources through the relations in 
which they are embedded is only roughly defined in this framework. Further 
exploring how actors act through relationships and remake them in the process 
is a promising starting point for theorizing the relationship between agency 
and the power embedded in structures and structural trends. 

The current volume contributes to this line of research by examining and 
conceptualizing a relational perspective on how actors shape their actions and 
draw on structural elements in their environment, and how actors transform 
the relationships that they draw upon in the process. In doing so I will view 
power as currency of many different relationships in society, from farming 
to engineering, that are entangled with energy transitions. The section below 
discusses the contribution of a relational perspective on societal transformation 
to the power literature.

1.4 A relational perspective in the power literature 
The research presented here aims to develop a relational perspective on the 
exercise of power in social transformation processes. More specifically, this 
volume ties in with recent discussions on power as a capacity or empowerment, 
in addition to power as domination and coercion. Obviously, various definitions 
of power have gained currency in the literature on power, and in political science 
more broadly. Yet, as becomes clear from the three-dimensional framework of 
power introduced by Lukes (1974), the dominant concepts share a connotation 
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of power as something that is exercised over others; that is, “A exercises power 
over B when A affects B in a manner contrary to B’s interests” (p. 27). With the 
emphasis on ‘interests’ in his three-dimensional framework, Lukes draws 
attention to the notion that besides decision-making and agenda-setting, power 
is also exercised in shaping people’s preferences and desires over and often away 
from their ‘real interests’ – the third dimension of power. According to this 
zero-sum definition, power obstructs, resists, overrides, or works over others in 
multiple, sometimes invisible ways.

In recent years, Haugaard (2012) and Clegg and Pitsis (2012) have argued for 
the development of a more agency-focused and symmetric view of power that 
includes in the analysis the ability of empowered actors to ‘act in concert’. In 
recent years, both scholars have aimed to provide an ordered overview of the 
field. In several articles and book chapters (Haugaard 2012; Clegg & Haugaard, 
2009), they show, together with other authors (cf. Dowding, 1996; Morriss, 2002; 
Dean, 2013), that domination and coercion directly or indirectly relate to other 
forms of power as a capacity. In an illuminating article, Haugaard (2012; 2015) 
demonstrates that for each of the three dimensions of coercion and domination 
– the ‘power over’ - described by Lukes (1974) there is a corresponding form of 
empowerment - the ‘power to’. For example, the exercise of ‘power over’ actor B by 
actor A, may offer opportunities for B to exercise power over A and others at a later 
point in time. In their symmetric reading of power, Haugaard and Clegg suggest 
that power as coercion and power as empowerment are related phenomena 
that emerge from the same social processes. In doing so, the goal is set to make 
empirically visible how power is exercised and effectuated in action.

This task setting offers a promising starting point for further developing the 
relational perspective on power in this book. This volume advances the debate 
by conceptualizing how actors interact to remake the relationships between 
them in dialogue with the power exercised in their environment. In doing so, 
I will demonstrate how the experience of resistance and inertia might open up 
possibilities for re-embedding action in other locations and how interactions in 
an innovative practice become connected to exercises of power by other actors. 
Such a relational view will thus contribute to show how actors may engage with 
the cognitive, discursive, and material dimensions of structures to empower 
their projects.  

1.5 Developing a relational perspective on power in transitions
The goals thus set for this volume evoke the empirical challenge of rendering 
agency visible without assuming a world ‘out there’ made out of a fixed set 
of structures, or – in transition terminology - ‘regimes’ of dominant ways of 
thinking and acting (Kemp et al., 1998; Grin et al., 2010; Olsthoorn & Wieczorek, 
2006). I approach this challenge by conceptualizing power relationally in 
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terms of the ability of actors to partake in practical relationships, to draw on 
structural elements, and to restructure them in action. A general definition of 
relational power is provided by Loomer (1976) as “the ability both to produce and 
undergo an effect… the capacity both to influence others and to be influenced 
by others…. It involves both a giving and a receiving” (p. 20). The next step then 
is to conceptualize how exactly actors start to exercise power in innovative 
practices, by opening up to the effects of the structures they draw upon and by 
increasing their capacity to propose and effect ways of doing things differently   
In this book I propose to do so by combining a relational perspective on power 
with the practice turn in the social sciences (Schatzki 2001). Although ideas 
diverge about what practices entail, there exists a shared understanding of social 
practices as repeated ways of doing things – like cooking, laundering, biking, 
or performing musical concerts. Crucial to this view is the interconnectedness 
between social and material elements. Reckwitz (2002a, pp. 249–250) described 
a practice as follows:

a routinized type of behaviour which consists of several elements, 
interconnected to one other: forms of bodily activities, forms of mental 
activities, ‘things’ and their use, a background knowledge in the form 
of understanding, know-how, states of emotion and motivational 
knowledge. A practice – a way of cooking, of consuming, of working, of 
investigating, of taking care of oneself or of others, etc. – forms so to speak 
a ‘block’ whose existence necessarily depends on the existence and specific 
interconnectedness of these elements, and which cannot be reduced to any 
one of these single elements. 

Reckwitz’s reading of practices offers a specific view of the way action and 
structures are dynamically intertwined. His definition emphasizes the 
dependence of routines on a multiplicity of elements that take part in action 
– and that co-constitute each other in the process. This view helps us unpack 
how actors interactively exercise relational power in innovative practices. First, it 
draws attention to the ties between the elements enrolled, which grow stronger 
through their mutual adjustments over time. This perspective on power is 
implicit in analyses of social practices in terms of reproduction, normalization, 
and emergent ‘path dependencies’ – see, for example, Shove (2003) on ‘converging 
conventions’ in showering practices. Second, it helps us understand how actors’ 
‘capacity to act’ is shaped by their practical and discursive consciousness of 
the co-constitution of their actions, via a multiplicity of social and material 
elements. Accordingly, power exercised in action co-depends on actors’ practical 
capabilities to imagine action possibilities through the concrete social-material 
circumstances in which they find themselves.
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Notwithstanding its value, research in the practice tradition has mainly 
focused on the reproduction of patterns in actions. In order to develop a more 
symmetric view of agency, I draw on these notions, but also seek to refine, 
elaborate, and improve them through exploration of the creativity in shaping 
innovative practices in pursuit of new modes of production and consumption. 
Joas refers to creativity as “the permanent reorganization and reconstitution 
of habits and institutions” (1994, p. 72; cf. 1996). Drawing on this description, I 
define creativity not as an individual faculty, but as a dimension of the interactive 
process of shaping action by drawing on elements from their environment. In 
general little research has been done on creativity in transformative processes. 
Yet from the perspective of the symmetry between inertia and resistance and 
empowerment several themes stand out. 

The first theme is the way actors respond the situation in which tacit 
knowledges and beliefs lose their taken-for-granted nature – a process Giddens 
called de-routinization (1979; cf. Knorr-Cetina, 2001) – and whether or not actors 
develop reflexivity in drawing on their environment to re-constitute their 
actions (Beck et al., 2003; Voß & Kemp, 2006). 

A second and related theme is the relation between time and change. In 
recent years many authors (Braudel, 1989; Deleuze, 1991; Gell, 1992; Pickering, 
1995; Emirbayer & Mische, 1998; Turetzski, 1998) have problematized time as an 
endogenous factor in action through which actors orient their actions to their 
environment. This literature argues not only that time is interactively shaped in 
ordering social life, but also that actors can shift their orientation to time and move 
from orientations on the past, to a stronger focus on the future, and vice versa. 

Thirdly, how actors develop reflexivity in remaking the ties to their 
environment also depends on the space in which they find themselves, and 
which they co-create through their actions. In recent years different authors have 
problematized space as a concept for understanding how actors address societal 
problems and how actors in doing so interactively reflect on who they are. Some 
actors have started to conceptualize innovative practices as co-creating their 
own geography (Smith, 2007b; Coenen et al., 2012; Raven et al., 2012), while 
others view specific places as spaces for reflection and reconstruction of the ties 
between actors (Waterton, 2005; Moss, 2009; Longhurst, 2015; Pesch, 2015). The 
discussion of the opera case demonstrates the material dimensions of spaces 
of reflection – think for example about the unexpected effects of LED lights on 
music stands. In recent years, authors have pleaded to see energy as endogenous 
to practice, rather than as an exogenous ‘factor’ (cf. Colebrook, 2008; Anderson & 
Wylie, 2009; Mitchell, 2011; Barry, 2015). In this volume I will seek to analyze the 
manifestations of materiality and space in the search for new energy practices 
and how these are transformed in the process. 

Related to the way in which spaces for reflection open up is the role of 
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breaching events in which actors run into resistances and conflict over 
appropriate courses of action. Several authors (Birkland, 1997; Grin, 2010; 
Heaphy, 2013; Laws & Forester, 2015) have pointed out the role of these moments 
in creating surprise and articulating tensions and contradictions and in 
opening up a space for doubt, reflection, and a re-exploration of the situations 
in which actors find themselves. In addition to providing a potential window on 
people’s expectations and research values (Schön, 1973), they create junctures at 
which actors start to problematize the power embedded in their environments 
and develop creativity in the way they reach out to others and connect their 
actions to social trends. Through their experiences with remaking, actors may 
become increasingly aware of their own role in creating their future. 

This volume explores these themes, conceptualizing how the power 
embedded in structures enables actors to empower innovative practices 
through their creative work in drawing social and material elements together 
in action. In doing so I will focus on the role of crises and surprises and their 
part in developing a more relational understanding of reflexivity. Exploring 
innovative practices as sites in which power is reflected upon and creatively 
transformed enables us to identify governance and politics at work in myriad 
societal practices (cf. Gomart & Hajer, 2001). 

Analyzed throughout this volume are case studies on several emerging 
innovative practices in pursuit of new energy systems. Energy transitions offer 
a promising field of research for studying the politics of societal transformation. 
In modern societies, energy is virtually invisible, and ubiquitous at the 
same time. The micro-politics (Deleuze & Guattari, 1987, p. 216) of making 
visible in social practices what hitherto was masked (including the energy 
relations in opera production) is inherent to the creative transformation of the 
power embedded in structures. This makes efforts to introduce new energy 
practices one of the most informative topics in the study and practice of social 
transformation today. 

The next section discusses the research design, sub-questions, and selection 
of cases. 

1.6 Case study research design and thesis outline
To answer my research question, this volume develops an in-depth account 
of ‘translation processes’ (Smith et al., 2007) between initiatives pursuing 
new modes of producing and consuming energy and the structures in their 
environment. It also develops a practice-oriented perspective that incorporates in 
the analysis the sense-making processes that occur among the actors involved. 
The case study design (Yin, 1984) brings both purposes together, as it enables 
the researcher to move iteratively between empirically situated practices and 
theory development (cf. Glaser and Strauss, 1967). Research designs based on 
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case studies are tailored to explore in detail how power dynamics and agency co-
evolve in the complexities of social and material life. In return, empirically rich 
case studies reveal how these abstract concepts relate to actors’ work in making 
their innovative practices operative. This volume alternates between theory and 
empirics, with each successive case chosen based on the inferences and questions 
that emerge in the research process. A total of three case studies are examined.

The study of social practices entails more than an empirically enriched gaze 
on individual actors, as it is the practices that are the unit of analysis (Bourdieu, 
1977; Reckwitz, 2002a; Spaargaren, 2003; Shove, 2010). In contrast to ontological 
positions that assume fixed objects, like a population of voters, communities, 
or policies, I start from the assumption that no a priori distinction can be made 
between an actor and its environment. Preferences and beliefs in action are seen 
as being co-constituted by the material elements entangled in practice. Consider, 
for example, the way that soaps and sanatoria co-shape our preferences for 
cleanliness in daily life (for the entire argument see Shove, 2003). I operationalize 
the relationship between practices and transformative processes by viewing 
practices as spaces where actors learn to concretely define their intentions 
through action, yet always with the possibility that routines and intentions 
conflict with actual outcomes and unexpected developments. Such discrepancies 
(Korthagen & Vasalos, 2005; Sørensen & Torfing, 2009) arise, for example, when 
actors are confronted with novel and uncertain situations. Moments of de-
routinization and crisis are crucial to the analytical perspective developed in 
this volume. At such junctures, actors might become aware of structural ties, 
start to question their own assumptions and routines, and in response, become 
creative in looking for new opportunities in their environment. Tracing these 
junctures, this research delineates episodes in narrating the three case studies. 
The onset of crisis defines the starting point of each episode, and its ending is 
defined by the closure that actors find in dealing with the crisis by reconnecting 
their actions to the environment. 

 By analyzing these episodic periods in innovative practices, I follow actors 
through their involvement in the present and in the past. My aim is to trace how 
their contentious and collaborative engagements with the practices in question 
‘ruffled up’ and realigned their contexts. To conceptualize contexts from a 
practice perspective I propose using the concept of fields developed by Bourdieu 
(1993; 1996). The field concept helps us unravel the relational dynamics underlying 
observable interactions between actors, which become manifest upon crises and 
surprises in the emergence of new practices. From this perspective, individuals, 
communities, and organizations in a context are not seen as isolated entities, but 
as being located in practices and categories of perceptions that have evolved in 
relation to each other. From the different positions occupied in a field, actors may 
respond to each other’s actions and reorient their own actions accordingly. This 
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implies that actors in action co-create the context of their actions and in doing so 
trigger tensions and possibilities into being that would otherwise have remained 
invisible. As such, the field concept helps us conceptualize how contexts come 
into being and how actors actively take positions in shaping their environment. 

In following innovative practices in the separate case studies I will move back 
and forth between the work of actors in innovative practices and the fields that 
become manifest in the process. This bird’s eye view serves to reveal how actors 
reorient and reframe their own perspectives in dialogue with the structures 
they draw upon. Doing so for each case study will develop my argument on the 
interplay between creativity and power in transition processes. My argument 
is presented on the basis of the successive case studies in this book, which is 
structured as follows. 

Chapter 2 aims to unravel and conceptualize the interplay between power 
and creativity over longer time periods. In order to do so I will look first at a 
longitudinal case study of wind energy in Denmark. On the basis of a secondary 
analysis of the configurations of wind energy experiments between the 1950s 
and 1970s, for which I thankfully used the empirical work of Van Est (1999; also 
see box 1 below), I aim to answer the following sub-question: 

How do power and structurally embedded innovative 
configurations shape each other in longitudinal dynamics  
in the pursuit of energy transitions?

The longitudinal case study will show that that the impact of innovative practices 
was not restricted to the achievement of specific outcomes, but extended to 
the ongoing creative reconfiguration of networks in the environment and to 
shaping and circulating the (energy) objects they addressed. The insights from 
this analysis help to conceptualize how actors co-create the conditions of their 
own actions. In addition, they help conceptualize how over longer periods 
of time innovative practices become vehicles for transforming the power 
embedded in specific contexts. These insights on the long-term interactions 
between creativity and power raise a new question on the way this interaction 
plays out in the interfaces and communications between the actors involved. 

Chapters 3 and 4 zoom in on actors’ engagement with the structural dynamics 
in their environment and their creative explorations of new ways to address the 
problems confronted. For two ethnographic case studies I pose the following 
overarching sub-question:

How do actors in innovative practices transform power through 
creative work in the pursuit of energy transitions?
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In these chapters I aim to answer this question by breaking it down into 
more specific empirical queries. Chapter 3 analyzes the dynamic empirical 
relationship between the ‘new’ and the ‘old’ in empowering innovative practices 
through contexts of existing practices. This chapter presents a case study of a 
network that tried to introduce green fuel innovations in the Port of Rotterdam 
in the Netherlands between 2004 and 2008 – based on fieldwork in 2012 (see box 1 
below). On the basis of this case study, I seek to conceptualize how the search for 
novel green fuel practices interacts with the structuration of disparate standing 
port practices. This analysis draws on the concept of interstitial space (Bhabha, 
1990, 1995) to describe the dynamic interplay between groups with different 
backgrounds in empowering novel energy practices. For this case study I pose 
the following sub-question: 

How do actors in interstitial spaces, anticipate, transform, 
and reproduce specific forms of power in their attempts at 
innovation in the case of innovative green fuels?

In answering this question, I will show that actors develop multiple forms of 
creativity in connection to the exercise of power in their environment. The 
related insights into the transformation of power again raise the question of 
how the various forms of creativity thus identified over longer periods of time 
de-routinize and re-routinize existing practices. Chapter 4 explores in detail 
the relationship between the dynamics in standing practices and the work to 
position innovative practices as a vehicle of change for the contexts involved. 
This chapter presents a case study of greenhouse innovation in the Netherlands, 
based on fieldwork in 2013 (see box 1). This case study follows the emergence from 
1995 onward of a novel configuration in pursuit of energy-oriented innovation 
and research, alongside interaction with sets of de-routinized practices in 
greenhouse farming. The question I address for this case is: 

How can we understand the interaction between the dynamics 
in the Netherlands between 1995 and 2010 in energy-oriented 
greenhouse innovation and research on the one hand and 
changes in the wider context (horticulture as such and 
agricultural policymaking) on the other? 
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Box. 1 Case selection and data acquisition
The studies in this book are based on various types of cases and different 

sources of data (see also Appendix A - C for an overview). Each case in this 
volume has been selected on the basis of its contribution to theorizing power 
and creativity. Doing so required me to iterate between theory construction, the 
identification and selection of cases, and empirical work. The first case study of 
wind energy experiments in Denmark has been selected because it enabled me to 
examine in detail over a long period of time how actors struggled to organize and 
configure experiments with innovative energy practices. This case study is based 
on a secondary analysis of the data presented in the dissertation by Rinie Van Est 
(1999).

Successively, I selected a case of a biofuels project in the Port of Rotterdam for 
the next. This became an ethnographic study for which I ‘followed’ (Callon, 1984) 
the various actors involved over time. I selected this case based on the insight 
from the Danish case study that actors may exercise power by connecting their 
practices to long-term trends. The Port of Rotterdam case enabled me to explore in 
detail how actors try to transform port industries by drawing on political efforts 
to realize a European biofuels market. The fieldwork in Rotterdam was done 
throughout 2012 and included my involvement in meetings of project members, 
policymakers, partners, and potential investors; weekly observations at the 
project’s central office; conferences; and interviews with most of the stakeholders 
involved. In addition, I had access to the archived minutes of meetings, reports, 
(e-)mail exchanges, business updates, and other documents.

The third case study centers on an energy innovation in Dutch horticulture, 
and is an ethnographic case study as well. I selected this case based on the insight 
from the port case that materiality and the collective organization of research 
and innovation are important aspects of embedding novel designs in existing 
practices. Studying an unusual innovation in horticulture enabled me to 
zoom in on how exactly existing practices in farming are de-routinized and re-
routinized in rethinking and remaking the object of the greenhouse. The fieldwork 
in horticulture was done in 2013. It included my participation in a greenhouse 
farm involved in the innovative effort, participation in stakeholder boards, 
shadowing extension workers, interviews with key stakeholders, and an analysis 
of newspaper articles about the innovative projects in question. 

The variety of data sources in the ethnographic case studies enabled 
me to triangulate multiple sources of data and analyze of how moments of 
friction and creativity were differently interpreted by the actors involved. 
Moreover, immersing myself in current activities helped me develop a sense of 
the relationship between what was explicitly said and written and what was 
actually done in daily activities.



introduction 15

Zooming in on the work of actors in innovative practices was invaluable for 
unraveling how actors developed creativity in dealing with the challenges they 
faced and in reaching out to opportunities in their context. The case studies 
offer an account of the work involved, yet still one that situates agency in long-
term transformations of social practices. Taken together, these studies raise 
new questions about general lessons in the emergence of creativity in dealing 
with power and the way creativity is shaped by the social and material context. 
Chapter 5 compares and contrasts the port case and the horticulture case. In this 
chapter I explore in more detail how the contexts in which innovative practices 
are embedded co-shape how actors develop creativity in connecting to the power 
exercised by others. In this chapter I aim to answer the following question: 

How does the interplay between power and the creative work of 
actors in innovative practices contrast between different socio-
historic contexts? 

Comparing the cases will refine our understanding of the differences between 
contexts and their impacts on innovative work. In addition it will help to specify 
and generalize the findings on creativity from the previous chapters.
Chapter 6 returns to the main research question posed at the beginning of 
this introduction. It summarizes the argument developed throughout this 
book and discusses the contributions of this research to the existing academic 
literatures. The chapter concludes with a methodological reflection and 
recommendations for practitioners on the role of innovative experiments as 
vehicles for transforming power in societal transformations. 
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2 — THEORIZING POWER IN 
TRANSITION STUDIES: THE ROLE 
 OF CREATIVITY AND NOVEL 
PRACTICES IN STRUCTURAL CHANGE 

ABSTRACT An important theoretical challenge for theorizing 
about power dynamics in societal transitions is the transformation 
of power itself. In this respect, it is especially puzzling how agency 
at the level of novel practices can extend beyond the habitual, how 
it can draw on structures and destructure at the same time and in 
doing so, how it might emerge both as a creative and a destructive 
force. This article addresses this puzzle by scrutinizing and refining 
multi-level conceptions of power in the field of transitions studies. 
In the first part, it explores one specific multi-level framework by 
Grin and Arts and Van Tatenhove in a longitudinal case study 
of wind energy projects in Denmark and establishes that it has 
four conceptual shortcomings—relating to (1) temporality; (2) 
relationality; (3) materiality; and (4) creativity—that this article 
claims to overcome in the second part. In order to so, it draws on 
several practice theories for an extended framework that enables 
the unpacking of the interplay between creativity and transition 
processes.

Keywords
 Creativity — Temporality — Power — Materiality — Transitions Practice 

Original article: Jesse Hoffman (2013). Theorizing power in transition studies: the role of creativity 

and novel practices in structural change. Policy Sciences, 46(3), 257-275.
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2.1 Introduction
Literature on ‘persistent problems’ has long emphasized the important role 
played by novel practices in destabilizing systems and opening up opportunities 
for structural change. Whereas ‘persistent problems’ (Schuitmaker, 2010) are 
considered ‘side-effects’ (Beck, 1997) of inveterate habits and routines, projects 
with novel practices create a space for breaking with underlying structures and 
experimentation with new modes of production and consumption. A key issue 
in breaking with underlying structures is the creative capacity of change agents 
to extend beyond habitual patterns, imagine an alternative future, and follow 
new courses of action. This article addresses this issue in an effort to provide 
a framework for the interplay between structural transformation and power 
dynamics; in doing so, it addresses in which ways creative processes emerge, 
how they interact with power dynamics, how creativity changes interpretation, 
and how creativity might change power dynamics.

The relation between power dynamics and structural transformations is 
increasingly signaled as an unresolved problematic in the field of transition 
studies. Transitions can be defined as structural transformations that involve 
complex processes across webs of practices that are interconnected in multiple 
ways. Various empirical studies on transitions (Correljé & Verbong, 2004; Elzen 
& Wieczorek, 2005, p. 655; Geels, 2002) have consistently shown the relation 
between this complexity and power dynamics. In response to such findings, 
various authors (Meadowcroft, 2005, 2007; Shove & Walker, 2007; Voß et al., 2009) 
have pointed at the prominent absence of the concept of power in transition 
theory. This omission is especially problematic in the case of novel practices, 
since their attempt to change structures makes these practices bound to run 
into resistance from incumbent players and inertia by underlying institutions 
(Grin 2010, pp. 234–236). In this respect, agency at the level of novel practices is a 
crucial blind spot and offers a promising starting point for further theorizing 
the relation between power and transition dynamics.

Simultaneously, promising and puzzling about an agency-centered focus on 
such dynamics is that it foregrounds the interplay between the actors’ capacity 
to transform structures and the capacity of structures to structure the act. Such 
transformative agency has a constructive capacity, but may destruct structures 
too. Because transitions imply a shift to new systems of practices and power 
relations, they presuppose a power to destructure the preceding systems of 
practices at the same time. Haugaard (2003, p. 96) phrases this very aptly when he 
concludes that it is easy to forget that ‘what is established and taken for granted 
today is the result of successful, but hard fought, organizational outflanking in 
the past’. It is puzzling, then, how innovative initiatives relate to the structuring 
forces of the practices they attempt to change and why some initiatives succumb, 
some persevere, and others virtuously turn these forces to their own benefit.
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This article will address this puzzle by scrutinizing, refining, and elaborating 
upon recent conceptualizations of the interplay between transition and power 
dynamics by Grin (2010). In order to do so, it will draw on a longitudinal (ex 
post) case study of wind energy development in Denmark by Van Est (1999). Van 
Est’s thick description offers a detailed account of long-term developments 
of the struggles around Danish wind energy projects that finally resulted in a 
structural change of Danish energy production. This change came about after 
change agents in the wind energy projects inventively remolded and redefined 
wind energy practices for a long period. Gradually, through learning processes, 
these projects established wind energy practices as practical innovations 
and came to address structural problems in the Danish systems of energy 
production. The length of the period of ongoing experimentation with wind 
energy practices makes this an extreme case of long- term transition dynamics 
around closely related novel practices, that is, wind energy practices. As such, 
Van Est’s thick description enables me to reflect on the analytical strengths of 
Grin’s framework. It exposes the way actors pursue a ‘novel practice’ (i.e. wind 
energy) in changing situations and in doing so, establish innovations and come 
to address persistent problems of related fields of production. The goal of this 
article then is to use these reflections on Grin’s framework to further elaborate 
his conceptualization of the interplay between transition and power dynamics. 
In order to do so, it will iterate between the Danish case and transition theory. 
Where transition theory seems in need of reconstruction, related social theory 
will be addressed.

The structure of the article is as follows. After a brief introduction of the salient 
and relevant episodes in the Danish case, an analysis will be given, which is based 
on the recent contributions by Grin (2010, 2012). On the basis of this exploration, 
it will be concluded that despite its clear merits, this framework produces 
four shortcomings, all four of which relate to the role of actors and agency in 
the interplay between transition and power dynamics. The first shortcoming 
concerns the localization of novel practices in the longue durée of trends that 
transcend short-term projects (temporality), the second shortcoming concerns 
the dynamics in networks of relations that constitute the resources actors 
draw upon (relationality), the third shortcoming has to do with the absence of 
‘artifacts’ (materiality), and the fourth shortcoming concerns the construction 
and emergence of new expectations about practices (creativity). In the second 
part of this article, these four flaws will be seized upon as an opportunity for 
advancing the conceptualization of the interplay between transition and power 
dynamics. In doing so, I shall draw upon the work of Emirbayer and Mische (1998), 
Joas (1996), Bourdieu (1977, 1993, 1996), and others (Giddens, 1984; Marres, 2009; 
Schön, 1983). To assess the refined framework thus produced, it will be employed 
in a reinvestigating of the Danish case at the very end of the article.
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2.2 Two episodes of wind energy development in Denmark2 
Drawing gratefully on Van Est’s (1999) thick description of wind energy projects 
in Denmark, I shall make a secondary analysis of wind energy development in 
Denmark. I shall distinguish between two key episodes of interaction between 
wind energy experiments and outside groups, both within and outside the 
energy sector. Although both very crucial for further development, the two 
episodes differed in terms of entrepreneurial activities, strategies, and the 
outcomes. In the first episode (1950s), entrepreneur Johannes Juul put up wind 
energy experiments in collaboration with power company SEAS. Even though 
the later popular 200-kW Gedser turbine resulted from these experiments, the 
energy sector’s support for wind energy waned and wind energy production in 
the 1960s was literally left to fall into disrepair. Danish wind energy experienced 
a second coming, however, when parts of the Danish democracy movement 
in the 1960s and 1970s adopted wind energy as a form of decentralized energy 
production. In this episode, wind energy became primarily an affair of the 
democracy movement, with little involvement of traditional energy companies. In 
contrast to the collaborative relationship between Juul and incumbent actors, wind 
energy actors in the democracy movement moved into an antagonistic relationship 
with incumbents; wind energy actors in the democracy movement openly contested 
incumbent practices and presented themselves as a decentralized and democratic 
alternative. In its decentralized form, wind energy production grew to substantial 
proportions resulting in a relatively strong industry that obtained a market share 
of half the world market for wind turbines.

This short account suggests that power is not just a contextual factor, external 
to the experimental actions, nor necessarily reproductive of the status quo. Rather, 
it shows that power develops productively through experimental actions and 
over time changes together with the evolving transition dynamics. While wind 
energy developments were temporally deadlocked by the withdrawal of the energy 
sector’s support, entrepreneurial activities revived under support of the democracy 
movement; while Johannes Juul eventually succumbed to the structuring forces 
of the energy sectors, later entrepreneurs did not. The relationship between power 
struggles and the strategies of entrepreneurs appeared to be variable and dynamic, 
at times forcing entrepreneurs into conformity and at other times furnishing 
entrepreneurs with some, although limited, control over power struggles to the 
benefit of decentralized wind energy practices. If power is not a given but develops in 
emergent relations, then how can we understand the change and direction of power 
in these transition dynamics in a meaningful and coherent way?

2  All factual details presented in this article are drawn from Van Est (1999).
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2.3 Multi-level explanations of power dynamics
In  transition literature, most studies on novel practices distinguish between 
the contingencies and interaction at the level of experiments and relatively 
external processes in the experiments’ context. In this framework, transitions 
are perceived as multi-level dynamics. Based on recent theoretical contributions, 
I shall explore to what extent the current ‘state-of-art’ in transition literature is 
able to resolve the power struggle puzzle in an analysis of the Danish case of 
wind energy development and show where its analytical limits require further 
theoretical refinement.

A key concept in the study of transitions is the multi-level perspective (MLP, 
Geels, 2005; Rip & Kemp, 1998). In order to depict these relations, it makes an 
analytical distinction between interrelated processes at three levels: innovative 
practices (niche experiments), structure (the regime), and exogenous long-
term trends (landscape developments). This enables researchers to pinpoint 
the specific combinations and interactions of processes that are favorable 
for achieving transitions. As such the MLP has been instructive in further 
exploration of the questions of inertia and resistances that were pointed out in 
several empirical studies (Roep et al., 2003; Grin, 2004; Grin et al., 2004) and the 
specific interplay between agency at the level of novel practices and pressures 
that are exercised at the other two levels (e.g. Geels & Raven, 2006; Smith, 2007a).

Recent contributions have used the MLP for the integration of power into 
transition theories. Avelino and Rotmans (2009, p. 554; Avelino, 2009) propose 
a framework of power that accounts for the transition dynamics between 
dominant actor configurations and novel practices. Comparably, Grin (2010) 
offers an extension of the MLP framework that starts from the assumption that 
power dynamics and transition dynamics co-shape each other across transition 
processes. Grin’s heuristic framework of power dynamics (Table 1) which, 
inspired by Arts and Van Tatenhove (2004), builds forth on Clegg’s (1989) Circuits 
of Power framework by reconceptualizing his types of power in relation to the 
three levels of the MLP.

According to this framework, relational power relates to the achievement 
of outcomes in a specific arena and the resources that are mobilized in this 
achievement (Arts & Van Tatenhove, 2004). According to Grin, this level of 
power relates to actors-in-interaction in experiments and covers the interactive 
production of outcomes in day-to-day encounters. The capacity to realize these 
outcomes is co-determined by the rules and the distribution of resources in the 
regime that prevails in the given arena, that is, the regime implies a dispositional 
power. Over time, both practices and regimes are pressured by long-term trends 
in the orders of material, cultural, and symbolic resources that create structural 
power through the systemic interaction between economic, political, and 
ideological factors. When it becomes irresistible for actors to follow certain 
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long-term trends, we speak of structural power that might undermine or 
strengthen the prevailing order in a particular arena.

In terms of the MLP, a transition implies that the dynamics at the three layers 
of power mutually interfere in a coherent way. In such events, regimes open up 
for novel practices under the pressures of exogenous trends. In order to capture 
the interplay between the three levels effectively, I shall perceive the third level, 
exogenous trends, as possible ‘carrier waves’ (Verstegen et al., 2005: 3) for novel 
practices.

How do these insights help us make sense of the dynamic interplay between 
actions at the level of novel practices and power? Let us now draw on the case 
of Denmark to answer this question. The rising prices of import fuels in the 
1950s formed a structural power that discredited incumbent practices and 
raised expectations about novel practices. Among others, the entrepreneur 
Juul proposed wind energy as a complement to the use of imported fuels, 
which regime players appreciated as a way to tackle the increasing costs of 

Type of power Focus Level in MLP

Relational 
(transitive and 
intransitive

Power in the form of the means (e.g. 
money, knowledge, social capital) 
on which actors may draw in their 
(innovative) practices), co-determining 
the outcomes of their interactions with 
other actors 

Practices

Dispositional  Positioning of actors in a regime 
(comprising rules, resources, actor 
configurations, and dominant images 
of the issue involved) privileges 
particular practices and discourages/ 
complicates others

Regime

Structural Long-term socio-historical trends, such 
as liberalization, Europeanization, and 
the emergence of information society. 
This results in pressures on practices 
and regimes, changing the power 
implied at these levels

Slowly 
changing 
landscape

table 1 Three layers of power. Adapted framework of Arts and Van Tatenhove (2004) in Grin 
(2010, pp. 282-284)



23theorizing power in transition studies: 
the role of creativity and novel practices in structural change

imported fuels. In collaboration with the power supplier SEAS and a Wind 
Energy Committee (Vindkraftudvalget) from the ministry of trade, Juul could 
draw on sufficient technical and financial resources to start experiments. This 
relational power resulted in the later widely used 200-kW Gedser wind turbine. 
At least for a while, rising prices for import fuels formed a carrier wave for novel 
energy practice. However, just when wind turbines were ready for upscaling, 
nuclear energy became a serious alternative and regime players’ expectations 
for wind energy practices were lowered. As a result, all wind energy projects 
were cut short and resources were withdrawn. Wind energy practices were left 
to ‘hobbyists’, bereft of relational power.

Through this specific intervention of various processes, in which the 
energy regime formed the context for the meeting between Juul’s actions and 
the trend of rising fuel prices, early transition dynamics arose in the form of 
technical experiments. The innovative project of Juul can be seen as a novel 
practice that profited from the carrier wave formed by the trend of the rising 
prices of import fuels.

The situation in view of wind energy practices again changed when the 
Danish democracy movement of the 1960s and 1970s breathed new life into wind 
energy. Now, nuclear energy appeared in a very different quality for wind energy 
practitioners. In the growing public awareness toward the problems connected 
to nuclear energy, wind energy practices too began to feature as a topic in the 
protest movement. This time, wind energy was framed as an alternative to 
centralized modes of production. A subgroup in the anti-nuclear movement 
held that people should develop alternative energy practices themselves. They 
established offices (Energikontor) and ‘wind meetings’ (Vind-Træf) to exchange 
information and experiences in order to promote decentralized systems of 
renewable energy production. Although regime players were still holding low 
expectations on wind energy development, the public and political support for 
decentralized wind energy urged them to remove the established barriers for 
wind energy practices, such as restrictions in site selection and access to the 
electricity grid. Regime players in the energy sector persevered in their beliefs 
that nuclear energy would eventually replace all old energy plants and saw 
public criticism first and foremost as a strategic problem. In response to the lack 
of material and institutional support, actors in wind energy practices built their 
own institutional capacity (Healey, 1998) by creating a wind energy industry 
with associations for wind turbine owners and wind turbine manufacturers. 
This new institutional capacity changed the dispositional power of the energy 
regime and accomplished that wind energy practitioners could develop more 
relational power in their practice, for example, advocate their interests in the 
Danish parliament and in national ministries. This implied that the wind energy 
industry now could be seen as a unified entity, as a ‘sector’ or an ‘industry’. As 
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an institutionalized actor, the wind energy industry benefited increasingly 
from policy programs, for example, in 1979, the Danish government elected the 
wind energy industry for a job creation program. Institutionalization helped 
transform wind energy practices from an undercurrent into the mainstream, 
from a novel to an incumbent practice. Nonetheless, the antagonistic relations 
between the sector and some other regime players lasted. The utilities especially 
held on to their belief in large-scale industrial energy production and continued 
their opposition to the dispersed and decentralized mode of production that 
defined the Danish wind energy industry.

Like the rising import fuel prices in the first phase, the involvement of 
the democracy movement with nuclear energy and from there its interest in 
wind energy practices exerted pressures on incumbent practices based on 
centralized production. At the same time, the plural wind energy networks 
that sprang into existence implied a substantial growth of the social, financial, 
and symbolic resources that practitioners could draw on, which extended the 
protective space for further wind energy developments. More than with rising 
import fuel prices, the democracy movement formed a carrier wave that helped 
practitioners to wrench themselves loose from the dispositional power exerted 
by the energy regime. Where at first nuclear energy supplanted wind energy 
as a promising alternative, the carrier wave in the second phase led to durable 
institutional changes at the benefit of wind energy development. As such, with 
the help of the three-layered framework, one can view the Danish wind energy 
transition as an outcome of change agents’ actions at the level of innovative 
practices that juxtaposed with the innovative projects of wind energy 
practitioners, trends that at times supported and at other times frustrated 
projects for wind energy practices.

Drawing on the three-layered framework in the analysis of the Danish case 
produces several outstanding insights into the way different exogenous trends 
turned into supportive ‘carrier waves’ for wind energy practices. In particular, 
insightful is the changing situation in which experiments take place, and as 
such, relational power is exercised in changing interference with dispositional 
and structural power. However, the strict analytical separation between the three 
levels limits the capacity to explain crucial differences between both ‘carrier 
waves’ in their impact on novel practices, because it black-boxes how the changes 
in structural and dispositional power are mediated through experimental action. 
Because the MLP assumes the presence of a ‘novel practice’, it hides from view 
how actors draw upon regimes and incorporate exogenous trends in shaping and 
defining what the ‘novelty’ is about and how it relates to the regime. In contrast, 
this case shows that the connection between novel practices and exogenous 
trends was only established after actors put much work into interpretation and 
reconfiguration. Thus, even though Grin’s framework has, compared to Clegg 
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(1989), the merit of making concrete how novel practices relate to processes at 
other levels, it misses Clegg’s framework’s processual character. As a result, 
Grin’s framework cannot fully account for the capacity formation on the level of 
innovative practices and the accompanying ‘war of position’ tactics.

In order to preserve the strength of Grin’s multi-level perspective, the 
framework can be improved on the following four shortcomings in the 
conceptualization of agency. Firstly, in the multi-level narrative of Danish wind 
energy development, it is black-boxed how agency at the level of experiments is 
located within the longue durée of the interfering landscape developments. The 
strict temporal distinction between action in experiments and long-term trends 
blinds how outcomes of experiments influence the conditions of future actions 
and as such exert various indirect and mediated effects on the structural power 
developing in future practices. Secondly, the three-layered framework has a 
relationally limited focus on one specific configuration and regime, and it hides 
from view how action is implicated in alternative webs of relations with different, 
and sometimes contradicting, logics and ‘rules of the game’. Thirdly, related to 
the former are the omission of materiality and the reduction of objects to a social 
structure of possible resources. In depicting structures as rules and resources, 
it blinds how artifacts form an essential role in the creation of experimental 
situations. From these three omissions, follows a last issue that is ill-considered, 
namely the creative acts of recognizing opportunities in seemingly unrelated 
phenomena. The temporal restriction of agency to the realization of single 
projects obfuscates how actors break with what is taken for granted and, over 
time, develop expectations about novel practices or exogenous trends.

Further theoretical refinement on these issues may open up the analytical 
lens to the specific interplay between creative actions in experiments and 
power dynamics. Thus, the remainder of this article will propose an alternative 
framework that includes the concept of creative action and stresses the relational 
character of action and power.

2.4 Creative action: projecting an alternative future
To bring to view the interplay between action processes at the level of 
experiments and exogenous trends, it is necessary, as argued above, to 
reconstruct agency within its temporal dimensions. The work of Emirbayer 
and Mische (1998) and the pragmatist literature they draw upon forms a fruitful 
starting point for doing so. According to Emirbayer and Mische, agency is a 
‘temporally embedded process of social engagement, informed by the past (in 
its habitual aspect), but also oriented toward the future (as a capacity to imagine 
alternative possibilities) and toward the present (as a capacity to contextualize 
past habits and future projects within the contingencies of the moment)’ (1998, 
p. 963). Thus, actors’ strategies in respect to challenges in the present always 
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have their own specific orientation to the past and future at the same time; 
specific orientations that are more or less reproducing habitual patterns of 
action. Their framework builds forth on the tradition of American Pragmatism 
and its concern with actors’ capacity to critically rethink expectations borrowed 
from past experience and re-configure alternative projections of the future (cf. 
Schön, 1983), and on the accompanying work, actors perform as they, in Dewey’s 
words, ‘metaphorically climb in a tree (…) [to get] a more commanding view on 
the situation’ (1909, p. 11).

This pragmatist conception of agency offers a particular view on how agency at 
the level of experiments transforms in relation to exogenous trends. Particular about 
it is the interest in the constitutive and transformative potential of agency itself; a 
potential that goes beyond mere outcomes and is concerned with the structures of 
action itself. Joas (1996) refers to this potential as the ‘creative dimension’ of action, 
conceived of as ‘the permanent reorganization and reconstitution of habits and 
institutions’ (Joas 1994). Joas’ extensive work on the conception of how the way this 
creative dimension co-constitutes action is useful for further unraveling the way 
action in experiments contributes to changing the conditions of its own realization.

Joas proposes an alternative for theories of action assume ends of action to 
be a priori given; he offers an alternative to the teleological models of action 
that are frequently applied to technological development. Joas’ non-teleological 
theory of action instead ‘focuses on the interpretative acts by which actors 
construct perceptions of rationality intersubjectively in the action process 
itself’ (Beckert, 2003, p. 770). The construction of action rationalities and the 
act of defining ends, the ‘creative dimension’ of action, is therefore the central 
issue in evaluating how and why people act as they do. Consequently, action is 
defined not in relation to its ends, but in relation to the situations for which 
ends are constructed as concrete, that is, situationally meaningful, goals 
(Loeber 2004). In other words, not ends drive action, but actors’ search for grip 
on situations. Power, as such, is more than merely a question of achieving given 
ends; it includes the very first step of getting grip on situations, and in doing 
so, where necessary, liberating oneself from purposes already given (cf. Dewey, 
1981). Creative action essentially is about the capacity to ‘do things otherwise’ 
(Arts & Van Tatenhove, 2004, p. 344).

The incorporation of exogenous trends into action at the level of experiments 
with novel practices can now be conceptualized as a form of agency that, through 
experimentation, imagines new ends for itself, beyond habitual purposes and 
‘liberated’ from the exigencies emphasized by the regime. As such, exogenous 
trends do not only create the context for achieving given ends, but actors can 
draw on them in their projections of the future. This reorientation of action 
thus co-constitutes how dispositional and structural power develops and 
thereby implies that they are open to agency. This is compatible with the well-
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known insight that means and ends cannot be separated in a meaningful way; 
in contrast, means and ends are interactively defined (Schön, 1983; Beckert, 2003, 
pp. 789–791). In doing so, actors creatively draw on new material and recursive 
structures in (re-)framing the central problem and possibly create experimental 
situations that are new in relation to the regime in question.

In this account of creative action, reorientation of action is put center stage 
through a depiction of action as a situated activity. Several studies drawing on 
the MLP framework have already attempted to incorporate creative elements, 
for example, by incorporating the adaptation of expectations (Geels & Raven, 
2006). However, by including a creative dimension for all actions, the framework 
opens up for the way actors orient their actions toward and away from specific 
regimes. In doing so, develop relational power, modify structural power, and 
allow dispositional power of regimes to develop through their actions.

2.5 Fields: a relational conception of power and creative action
Including a creative dimension in our understanding of action demands, a less-
fragmented concept of power than is analytically suggested by the three-layered 
framework. Crucial in this respect are our assumptions about the way power is 
exercised in and over social and material configurations. In creative action, such 
configurations are subject to change, as actors draw upon alternative meaning 
structures, create new institutions, and move into alternative networks. Power 
therefore cannot be seen as a variable vector between given positions, but needs to 
be seen as a relation that co-evolves together with corresponding configurations.

Such a relational view of power opposes the idea that power is a possession or 
an entity that can be held or disposed and considers power as a relation in itself; 
power is not a thing, but a relational phenomenon. In the framework of Arts 
and Van Tatenhove (2004), in which the adjective ‘relational’ refers solely to the 
relation of power and how it is exerted (transitive or intransitive), power remains 
to some extent a separate substance in relation to the way the ‘rules of the game’, 
definitions of what is at stake, and the available resources, ‘position actors’. By 
stressing cognitive ‘rules’ (Clegg. 1989) and resources (Arts and Van Tatenhove 
2004), it is overlooked3 that actors’ dispositions—their needs, aspirations, and 

3 Arts and Van Tatenhove (2004) and Clegg (1989) offer a multi-layered framework of power 
in which the ‘lowest’ layer (relational power resp. episodic power) is most obviously (re-)
produced through action, whereas the higher levels tend to be seen as the changeable 
conditions of these actions. Clegg (1989) offers various concepts such as ‘nodal points’ 
and ‘obligatory passage points’ to conceptualize the relation of action and agency to 
the higher ‘circuits of power’. However, both Arts and Van Tatenhove and Clegg can be 
improved on the way the abstract types of power are products of action too and work 
through the bodies of the actor-networks that perform them.
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inclinations—and hence, their goals- and means-setting are deeply social and 
directed toward each other in long chains of interdependence (Elias. 1984). In 
contrast, viewing power as a property of the exercise of relations implies that it is 
constituted by the ways in which actors, artifacts, and resources accrue meaning 
in relation to each other and is thereby not placed with either the individual or the 
collective but the relations that constitute both.

Where Arts and Van Tatenhove carefully avoid a ‘diffuse and flow like’ analysis 
(2004, p. 349) in their framework, this article aims to push the framework’s 
relational boundaries by drawing on the work of Bourdieu (1993, 1996), and 
especially his definition of the ‘field’ concept. Bourdieu’s theory of fields (and the 
related concepts of capital and he habitus) offers a configurational and processual 
framework that contrasts with theories in which interacting entities have a certain 
‘essence’. For Bourdieu, the concept of field is primarily an analytical tool to uncover 
the invisible social forces underlying the observable interactions between actors. 
The underlying assumption is that actors are situated in ‘matrices of relations’, 
‘within which they are constituted in sometimes unseen or unrecognizable 
ways and with which they are ever dialogically engaged’ (Emirbayer & Johnson, 
2008, p. 5). Rather than being merely ‘positioned’ in fields, these ‘matrices of 
relations’ become embodied in durable dispositions (the ‘habitus’)—that are 
brought to each practical situation and drawn upon for improving actions for the 
practical problem at hand—in response to which actors adjust their dispositions 
and thereby internalize the exposure to the field. Thus, rather than being a set 
of ‘cognitive rules’ and resources, fields arise through the mutual orientation 
of actors toward each other and the unconscious anticipation of other actors’ 
behavior through the shaping and adjustment of durable dispositions in their 
endeavor to create agency for themselves (Beckert, 2010, p. 609).

According to Bourdieu, these mutual orientations are struggles over the field’s 
system of authority. As such, resources and rules are not only the ‘weapons’ but also 
what is at stake. As such, there is a dialectic relation between actors’ strivings and 
the underlying contingent typographies of networks, institutions, and cognitive 
frames of a field. These relational structures at the same time co-constitute actors’ 
actions and are (re-)fixed by these actions (cf. Feldman and March, 1981).

Bourdieu’s concept of field is essentially a power-laden concept that resembles 
to some extent the concept of dispositional power in the three-layered framework. 
More than other theories of the field (cf. DiMaggio, 1991; Fligstein, 2001), 
Bourdieu’s framework focuses on the power dynamics that follow from struggles 
over the central stakes of the field that are structured through the socially 
constituted disposition4. Like the concept of regime, thus, fields structure action 

4  Bourdieu himself sees the field as a ‘battle ground’, a view better captured by the French 
equivalent of field, ‘champ’, that Bourdieu uses in French texts.
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as actors drawn upon them. However, where regimes are usually understood 
as the rule-sets that are routinely enacted in practices, fields emerge from the 
collective striving informed by a shared believe in the game (actors’ interests 
and investments) in which actors now and/or in the future hope to realize their 
agency and individuality; a collective striving that expresses itself in individual 
trajectories through changing states of fields.

As fields follow from the continuous interplay between individuals and the 
collective, this offers a specified account of dispositional power. Fields position 
actors in the underlying networks, institutions, and cognitive frames, only to 
the extent that actors’ dispositions, sense-makings and perceptions of their 
own interest become oriented toward the field and are inflected by the actions 
of other actors that trespass the field. Thus, the dispositional power of fields 
emerges through both the underlying typographies of networks, institutions, 
and cognitive frames and actors’ sense-making and perception of their own 
interest in relation to fields. Dispositional power is therefore part of a dialectical 
relation in which it might be transformed by the actions that it co-constitutes 
at the same time; a dialectical relation in which fields structure categories of 
the representations on which actors draw, in their position-takings in relation 
to fields. Often, such categories follow the logic of fields and are largely take 
for granted how the world is ordered; yet it is possible as well that the friction 
between the ordered field and the categories of experience can inspire an 
inclination to the transformation of a field.

Bourdieu’s own work leans toward an emphasis on the consonance between 
experience and the ordered world and the importance of taken for granted. 
Nonetheless, his focus on actors’ strivings for the central stakes and their 
‘believe in the game’ makes power an active product— participants in a game 
are never passive and ‘innocent’ and always co-constitutive of the effectuated 
power struggles. Thus, when actors draw on a field, there is always a dimension 
of power, both in hegemonic situations in which actors take the existing order 
for granted and in moments that actors, in the name of the game, are inclined to 
contest and transform the given order.

According to Bourdieu, these struggles are co-determined by the distribution 
of ‘capital’ that constitutes the underlying playing field. ‘Capital’ in this respect 
encompasses financial and economic capital, as well as social, cultural, and 
symbolic capital. More than resources, capital consists in the relations that 
constitute resources that actors can draw upon, and as such in the playing field of 
situated practices. A shortcoming of this framework, however, is its inclination 
to reduce materiality to a capital in a social structure and to neglect how non-
human things form necessary and active components in making networks 
work. According to Reckwitz (2002a, 2002b), however, the practice-oriented 
tradition which Bourdieu’s work is a part of can be opened up for materiality in 
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a fruitful way. By emphasizing the importance of ‘practical understanding’ in 
the relationship between human and non-humans actors, Reckwitz’ work offers 
a useful starting point for conceptualizing the way artifacts make fields ‘work’ 
and co-constitute experimental situations. As such, materiality can be seen as 
a relation as well. To sum up, both material objects and capital have their own 
specific ways of constraining and enabling actors in their struggle to ascend in 
the relative order of the field and at the same time might be subject to actors’ 
purport to transform the field.

Through the concept of field, the capacity formation at the level of novel 
practices is reconceptualized in relation to regimes in their struggles over 
the social-material fields. Thus, in line with recent elaborations of the niche-
concept (Geels & Raven, 2006; Raven, 2005), capacity formation is not just seen 
in isolation from dominant action patterns, but at all times in orientation 
toward specific regimes and other novel practices that prevail in the fields that 
actors draw upon.

2.6 Creativity in drawing on alternative relations
In creatively drawing on external fields, there is one important operation that 
so far remained taken for granted: the process of recognizing an opportunity in 
an exogenous trend. This process is crucial for creating alternative images of the 
future and for the creation of insights into what Voß and Kemp (2006) have called 
‘second-order reflexivity’ to denote the specific reflexivity on the underlying 
structures of action. The multi-layered framework can be further refined, by 
conceptualizing the learning processes in which reflexivity is fostered by reading 
opportunities in exogenous trends. As such, changing structural power becomes 
part of the scope of action. Further theoretical refinement can thus be done by 
conceptualizing how the emergence of creative action entails learning processes 
in which reflexivity is fostered by reading opportunities in exogenous trends.

The recognition of an opportunity in an exogenous trend implies that actors 
find new ways of understanding and of transforming their practice and as 
such, partly break with the taken for granted problem and solution definitions 
that prevail within a certain field; new metaphors and problem definitions 
are drawn in that complement, to adjust and replace the dominant views on 
the central problem. Nonetheless, such new images of the central problem 
are not merely ‘taken’ or ‘drawn in’. According to Schön (1983), reflection upon 
existing practices requires a process of investigation and reflective thought; 
through ‘trial and error’ learning in action, actors repeatedly construct and 
test new problem definitions in order to make situations less uncertain and 
indeterminate. In doing so, Schön argues, actors are not in relation of distance 
and objectivity to the situation, but reshape the situation itself as new problem 
definitions are tested and explored; ‘[t]he inquirer’s relation to this situation 
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is transactional. He shapes the situation, but in conversation with it so that his 
own models and appreciations are also shaped by the situation. The phenomena 
that he seeks to understand are partly of his own making; he is in the situation 
that he seeks to understand’ (Schön, 1983, pp. 150–151, italics in original). 
‘Discovering’ new problem definitions and replacing old ones is therefore 
often a lengthy and consuming process of experimentation, reinterpretation, 
and reshaping of the problematic situation in question. Moreover, since the 
progressing conversation between actors and situations may change actors’ 
roles in solving the central problem, the problem setting involves implicitly 
power struggles over inclusion and exclusion as well. To sum up, it may be said 
that the discovery of an opportunity in an exogenous trend is a power-laden 
process in which problem definitions are constantly redefined, explored, and 
tested—until a configuration of actors shares a set of problem definitions that 
are both mutually congruent and satisfactory for each actor involved.

On the basis of Schön’s transactional framework, the field concept can be 
extended beyond Bourdieu’s emphasis on the supremacy of social positions 
over position-takings (Emirbayer and Johnson, 2008, p. 15) and can include how 
position-takings in their own right constrain, facilitate, and change social 
structures. In this respect, one might speak of a field of position-takings, in 
which an individual problem frame obtains its meaning from its relations to 
all other existing and potential problem frames in the field. The possibility to 
change these relations and to draw on a multiplicity of meanings allows actors 
to act strategically and creatively. For doing so, it is especially relevant how 
actors re-enact position-takings in the contingencies of practical situations. In 
extreme occasions, this gets shape in Schön’s situations of experimentation with 
novel practices and exogenous trends, in which actors open up interpretation 
and possibly carve out new position-takings in relation to the field. Thus, based 
on exogenous trends, new position-takings might arise which are both co-
constituted by and change the field of position-takings.

Whether new position-takings lead to reflexivity on the field structures 
depends on their relations to the field. Besides a position on what is valuable, 
good, important, and so on, position-takings have an implicit assumption 
about what is in an actor’s interest in relation to the field (Bourdieu 1996: 228). 
New position-takings are co-shaped by the way actors have come to understand 
interest in relation to field. This means that the effect of exogenous trends 
is always mediated through struggles over the field. Actors in purport for 
transformation might draw on exogenous trends and through new position-
taking, even change actors’ interpretation of what is in their interest. Moreover, 
it also implies that the driving force of change does not reside in the opposition 
between an exogenous trend and a field or between old and new practices for 
that matter, but in the opposition between relation to the structures of the field, 
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between conservation and transformation (Bourdieu, 1996, pp. 203–204).
Through the distinction between structures in positions and position-

takings, it is brought into view how structures in material and economic 
relations co-shape position-takings, and how the space of position-takings allow 
some and prevent others material and economic relations. In stable fields, there 
is a close correspondence between both fields leading to systems of domination 
and hegemony.

This elaboration of the multi-layered framework of power from the interplay 
between creativity in action and fields is summarized in  figure 1.

The figure represents how power develops in experimental practices through 
the interplay between agency, fields of positions, and fields of position-takings. It 
opens up the interplay between the three layers of power (relational, dispositional, 
and structural) for further elaboration, by showing how these types of power 
develop in experimental practices. As actors orient their experimental practices 
toward specific fields, these fields develop a dispositional power over the actors’ 
efforts: both from the field of positions and from the field of position-takings. In 
drawing on these fields, actors develop a relational power that might change or 
preserve the relations in the fields of positions and position-takings. Through 
creative action, actors might draw upon new fields, develop new position-takings, 
and thereby co-constitute the power that develops in their practices. Moreover, 
these practices co-shape the conditions for future experiments as they change 
the relations in positions and position-takings. Structural power develops in the 
long-term adaptation between the fields of position and the fields of position-
takings; that is, in the way stances structurally combine with configurations 
of capitals. On the one hand, through adjusting practices to long-term trends, 
actors can creatively use them to develop more power in their practices. On 
the other hand, actors co-shape these unfolding long-term trends through the 
specific ways in which they adjust their practices.

2.7 Reinvestigating the case of Danish wind energy development
Having elaborated the conceptual relations between power dynamics, fields, 
and creative actions, this framework can be further examined by applying it to 
a reinvestigation of the Danish case of wind energy development. Above, it was 
found that the three-layered framework has serious limitations in explaining 
subsequent ‘carrier waves’ differences in interaction between relational, 
dispositional, and structural power. This section will re-investigate these 
interactions with the elaborated framework of the interplay between creative 
action and field dynamics. In doing so, it consistently compares the experiments 
of Johannes Juul in the fifties (phase 1) with the experiments in the democracy 
movement in the sixties and seventies (phase 2).
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creativity, fields of positions, and fields position takings

2.7.1 Projecting an alternative future for wind energy
The boosts for wind energy practices in the fifties resulted from the creative 
reformulation of wind energy as an acceptable alternative to imported fuels. 
This was tantamount to an innovation in reference to the incumbent practices 
in the fields of energy. By means of this innovation, Juul managed to realize 
his aspirations for wind energy that he held since he worked on wind energy 
as a student at the Askov folk high school in the beginning of the twentieth 
century. However, the specific projection of large-scale wind energy as an 
alternative for import fuels only came into sight as the problems of the energy 
field with rising import prices were framed as an opportunity for wind energy 
development. While rising import prices were framed as a serious threat to the 
centralized energy system, the development of technology for centralized wind 
energy production was framed as a hopeful solution. Because this wind energy 
frame was adopted by a number of dominant actors (ministry of trade, power 
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company SEAS, OECD, universities, political parties) in the fields of energy, 
experiments with extrapolated designs for wind energy practices came into 
sight as a reasonable course of action. The same goes for the learning processes 
in the democracy movement: through the interplay between the movement writ 
large and engineering networks around the technical universities, wind energy 
was gradually reframed as a solution for the problems related to the protests 
against nuclear energy.

In both phases, exogenous trends (rising prices for import fuels, democracy 
movement) were used to reframe the central problem and to ‘do things otherwise’. 
In the fifties, this led to new collaborations, increase in financial resources for 
wind energy, and the installation of a governmental committee for wind energy 
development (Vindkraftudvalget). In the democracy movement, this even led 
to the involvement of a wide range of new actors, such as the folk high schools, 
that had not or hardly formed a part of the fields of energy until then. In others 
words, both in the fifties and in the sixties, expectations for wind energy were 
indeed on the rise, but this could only happen after a new future was projected 
by drawing on relatively exogenous trends.

2.7.2 Power dynamics: reconfiguration of relations
For an understanding of the full meaning of these creative moments of 
reframing, they need to be seen in their role in the evolving power struggles; 
struggles that changed as the wind energy problem moved into new networks 
of relations. Indeed, the wind energy experiments from the 1950s through 
the 1970s both resulted from and contributed to change in the structures 
underlying energy practices. In both phases of wind energy development, 
formulating and reformulating the central problem had strong implications 
for the experiments’ proceedings. When the problem of import fuels was 
redefined as a problem of wind energy development, and concurrently, the 
central stakes were reconsidered, new actors were drawn in, which caused a 
reconfiguration of networks around wind energy experiments. This led to a 
reconfiguration of networks and mobilized resources. In return, these changes 
co-shaped further problem solving developments by adding new problem 
interpretations to the central problem. Likewise, the coalescence with the 
democracy movement showed a similar interplay between mobilized resources 
and problem definitions. New problem interpretations were added and wind 
energy practitioners gained access to additional economic, cultural, material, 
social, and technical resources. Eventually, this changed the very goals of wind 
energy development, as it successfully led to a redefinition of wind energy as a 
small-scale and decentralized form of energy production. This transformation 
also shifted strategic goals from technical and economic scale improvement to 
extending the private use of wind energy. Thus, through the engagement of the 
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democracy movement and its resources, the meanings and purposes of wind 
energy changed substantially.

Accounting for multiple, partly alternative, fields, throws a new light on the 
limited success of Juul’s efforts in the first phase, and the successful expansion 
of small-scale wind energy practices in the second phase. Over the two phases, 
change agents forged diverging relationships and dependencies, as they drew on 
different fields in their creative actions. For Juul, these were primarily the fields 
of energy, toward which he was strongly disposed after a lifelong employment 
in the energy sector. At that time, in the fifties, the Danish fields of energy were 
characterized by a struggle around modernistic principles in opposition to the 
traditionally local and decentralized organization of Danish society. Gradually, 
the principles of central control and concentrated activities grew to be dominant. 
Within these modernization processes, utilities and power companies profited 
from these new principles of division and obtained a monopoly over the 
imposition of these rules on modes of production, for example, through the 
imposition of criteria for access to the grid and the selection of sites for energy 
plants. The regime players could establish their dominance through the other 
actors that co-constituted the fields of energy, among which the entrepreneur 
Juul. By ascending to the dominant principles of division, Juul, in his creative 
actions toward changing practices, largely reproduced the dominant structures 
in the field. By engaging with a large-scale commercial power supplier in realizing 
his aspirations for wind energy, he had to obey the principle of ‘cheapest energy 
price’ at the time that atomic power crowded out wind energy experiments.

In contrast, through the democracy movement, change agents (often 
young and rich in cultural capital) were able to draw on ‘alternative’ fields in 
experiments with wind energy. Within the fields of the democracy movement, 
the central principles of division concerned the civic and political capital in 
practices. Organizations with a strong civic identity and with apt resources 
for mobilizing a large public, such as the folk high schools and student 
organizations, formed the heart of the democracy movement. Engineers and 
students of the technical universities soon formed one pole in these fields. At this 
pole, the dominant image of the problem was the issue of nuclear energy and the 
need for efficacious alternatives to the current energy system. As wind energy 
practitioners sided themselves with the democracy movement, they started to 
frame wind energy as a democratic, decentralized, and privately owned energy 
system. In doing so, they positioned wind energy in opposition to the dominant 
practices of centralized energy production. They profited from the widely 
known objections of dominant players to community-level energy practices. 
As such, in relation to other actors in the fields of the movement, wind energy 
was redefined as a practice that had unjustly suffered from the disparities in the 
energy regime. This led to a specific form of ‘dialectic of control’ (Giddens 1984), 
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in which the democracy movement strategically transformed the apparent 
weakness of wind energy practices in the fields of energy into a strength for 
their own claims. Consequently, new meanings were added to both wind energy 
and the democracy movement. The strategies leading to these outcomes differ 
from those of Juul, in that the change agents in the democracy movement were 
relationally distanced from incumbent players on the level of the energy regime. 
In other words, the strategies of change agents differed in their position-takings 
to the various fields.

2.7.3 Recognizing opportunities: carving out position-takings
In the progressing wind energy experiments, new position-takings around wind 
energy did not come as a matter of course; their construction was preceded by 
continuous conversation between the problematic situations of wind energy 
practitioners and the imagination of alternative paths of development for wind 
energy, the fields of energy, and in a later stadium, the fields of the democracy 
movement. For new position-takings to emerge in the first place, wind energy 
practitioners had to produce a difficult break with the prevailing ideas and 
expectations around the future of energy. Similarly, the realized technical 
innovations followed the same difficult interplay between problematic situations 
and the imagination of future alternatives on the basis of relatively exogenous 
trends. The now famous 200-kW Gedser turbine, the product of Juul’s efforts, 
therefore cannot be seen as a preconceived innovation that Juul had wanted to realize 
from the inception. In contrast, it was the outcome of a lengthy dialog between his 
plans and changing situations (Schön, 1983). Only when he started to relate wind 
energy to problems in the fields of energy, experiments with large-scale wind 
energy came into sight as a reasonable course of action. The new position-takings 
around wind energy that emerged over time, however, substantially differed 
in their relation to the dominant fields, the fields of energy. In the democracy 
movement, wind energy actors framed their interest in a way that coincided with 
a structural change of the systems for energy production and consumption. Wind 
energy development was equated with a global project for the decentralization and 
democratization of energy production. In comparison, Johannes Juul’s position-
taking in relation to the fields of energy, in the fifties, had been more in line with 
and supportive of the current energy regime and in close cooperation with actors 
at the regime level. Juul’s position in the fields of energy was relative conservative, 
despite his overall creative and innovative project. As wind energy practitioners 
sided themselves with the democracy movement, they made that the movements 
cause their own and changed their judgement into subversive terms. Even though 
actors in the democracy movement remained interested in the fields of energy 
and the collective production and distribution of energy, their judgement moved 
toward subversion, as they understood their interest to equal the change of the 
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rules for the production and consumption of energy.
Broadly speaking, it follows that in wind energy practices, two different 

strategies were used in relation to the structures in the fields of energy. In the case 
of Juul, his strategies were aimed at the transformation of wind energy practices 
as an immediate and relatively similar substitute for incumbent practices. 
As such, it co-constituted the current dominant structures of development 
toward central control and concentrated activities. In the second phase, wind 
energy practices and the fields of energy accrued a very different meaning in 
the strategies of wind energy practitioners in the democracy movement. By 
reinterpreting wind energy as a democratic stake, change agents used wind 
energy practices to contest the dominance of regime players. In doing so, they 
claimed to return to the ‘authentic essence’ of the game of energy production, 
by foregrounding the degradation that energy production had suffered under 
capitalistic and modernistic organizations. It follows that the struggle between 
the change agents and regime players was not about new versus old technology. 
After all, nuclear energy was a new technology too, and various regime players 
supported the large-scale version of wind energy technology. Rather, the 
motor of change was inscribed in the opposition between actors that aimed 
to preserve the dominant logic of the field (centralized production), and actors 
inclined to transform it toward modes of decentralized production. Supported 
by the protective space created through the democracy movement, the logic of 
decentralized production extended beyond experimental projects and realized a 
fundamental transformation of the fields of energy. Since then, both logics have 
co-existed in the fields of energy in Denmark and together codetermined what 
until today is seen as the typical Danish type of wind energy development.

2.8 Conclusion
This article commenced with a critique on the prominent absence of theorizing 
of the interplay between power dynamics and transition dynamics. This article 
contributes to this conceptualization by focusing on the role of novel practices. In 
doing so, it iterates between a recent three-layered conceptualization of power and 
transition dynamics by Grin (2010), an empirical case of wind energy development 
in Denmark, and practice theory.

From the analysis of the Danish case with Grin’s three-layered framework 
follows that power and transition dynamics can be mutually reinforcing 
when exogenous trends (third layer) can start to form ‘carrier waves’ for novel 
practices (first layer) in their pursuit to change a specific regime (second layer). 
The analysis shows that the strength of Grin’s framework lies in bringing 
to the fore how these ‘carrier waves’ are co-constituted by the creative and 
inventive activities in experimental practice. At the same time, it shows that the 
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framework’s weakness lies in conceptualizing these creative processes. Because 
it assumes the presence of a ‘novel practice’, it hides from view how actors draw 
upon regimes and incorporate exogenous trends in shaping and defining what 
the novelty is about and how it relates to the regime. This omission is dissected 
into four shortcomings relating to agency and creativity: (1) the temporal 
dimension of agency; (2) the intrinsic relationality of power dynamics; (3) 
materiality; and (4) actors’ reflexive capacities.

Although Clegg’s (1989) Circuits of Power, on which Grin’s framework is based, 
pays more attention to the interaction between the layers, even this framework 
does not fully account for the work and creativity involved in developing power 
in experimental practices. In order to overcome these shortcomings, I proposed 
to offer three theoretical innovations that extensively draw on practice theories.

Firstly, temporality is incorporated by conceptualizing agency as a process of 
situational goal setting through which long-term trends are both incorporated 
and co-constituted. Secondly, relationality is included by conceptualizing 
experiments as practices that draw on fields in which networks of actors, both 
conscious and unconscious, mutually orient their actions in anticipation of 
each other’s behavior. Through the concept of field, it is also possible to include 
a relational conception of materiality, which attends to the third indicated 
shortcoming. Lastly, actors’ ‘reflexive’ capacities are conceptualized through the 
concepts of position-taking and the fields of position-takings. Through changing 
perceptions of available position-takings, actors might learn how exogenous 
trends form an opportunity for their experiments.

This conceptualization of the interplay between (creative) agency, fields 
of positions, and fields of position-takings may help to explore the interplay 
between the power developing in experimental practices and the power implied 
in structures, with due account to the work involved. The framework (depicted 
in figure 1) shows actors as positioned in two ways: firstly, in terms of their access 
to the volumes of capital in fields, and secondly, in terms of position-takings 
by other actors and the position-takings available to their position. Thus, as 
actors creatively give meaning to novel practices, fields develop a dispositional 
power over them. On the other hand, actors develop a relational power that 
consolidates or changes the relations of the fields it draws upon. In creatively 
drawing on fields, actors can draw more or less upon exogenous trends. Through 
creatively connecting novel practices to long-term trends, actors might develop 
more power. However, connecting to such trends may change the goals of the 
project and the networks it draws upon. I have explored the added value of 
this refined theoretical framework by using it to show in what ways agency 
in experimental practices and fields mutually shape each other in the Danish 
case of wind energy development. Specifically, I analyzed two episodes (1950s 
and 1960s–1970s), which show how Danish wind energy practitioners co-shaped 
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power struggles in relation to fields of energy through the re-interpretation of 
their practices, through reaching out to other actors, and through connecting 
to trends in other fields, that is, the fields of the democracy movement. As such, 
for the longitudinal case of Denmark, the framework allows me to show how 
actors might re-constitute the power developing in their practices, by creating 
new interpretations of their practices in connection with actors and trends 
in other fields of practices. This general framework for the interplay between 
creativity and power dynamics can be drawn upon in future research and can be 
further improved in the process.
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3 — A RELATIONAL PERSPECTIVE 
ON POWER, CREATIVITY, AND 
INNOVATION: THE RE-INVENTION OF 
THE PORT OF ROTTERDAM

ABSTRACT How do exchanges between innovators and incumbent 
parties play out in initiatives that aim to foster sustainable 
development, and how does power play a role in these interactions? 
In this article we seek to rework the niche-regime logic and the 
frameworks of power that are developed in the field of transition 
studies to understand how innovation may (not) lead to changes 
in existing systems. Theoretically, we do so by conceptualizing 
the interplay between creativity and power. Empirically, we draw 
on a case study of a biofuels project in the Port of Rotterdam in the 
Netherlands. Moving to and fro between theory and empirical work 
we observe three manifestations of creativity that help explain how 
innovations becomes empowered through the transformation of 
existing practices: creativity in articulation, in innovation and in 
consolidation. The analytic distinction between this trialectic in 
creativity we conclude offers a foothold for analyzing the power at play 
in attempts at transformative change from a relational perspective.

Keywords 
Relational power — Interstitial Space — Creativity 

Innovation — Transitions

Original article: Jesse Hoffman & Anne Loeber, A relational perspective on power, creativity, 

and innovation: the re-invention of the Port of Rotterdam, submitted for publication.
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3.1 Introduction
Between 2004 and 2008, serious efforts were made to construct a bioethanol 
plant in the Port of Rotterdam, the Netherlands. Plans were informed by an 
aspiration to contribute to the ‘greening’ of the fuel energy market in Europe, 
and were well on their way. Building permits were in place, and an engineering 
company was sketching technical designs. Still, eventually, it was to no avail: 
the initiative fall flat and the plans evaporated. Where did things go wrong? 
How to make sense of such a sustainability-inspired innovation, and its failure?

Such questions concerning sustainability initiatives and the way they play 
out in setting in motion a wider transformation towards more sustainable 
modes of production and consumption, are central in the academic discipline 
of sustainability transitions research (cf. Markard et al., 2012; Grin et al., 
2010; Loorbach, 2007; Smith et al., 2005). In this body of work, transitions are 
defined as the process of change from one sociotechnical ‘regime’ to another 
(e.g. Geels & Schot, 2010; Kemp, 1994 Kemp et al. 1998). A regime is understood 
to be an amalgamation of social groups and the alignment of their activities 
with given structural conditions (cognitive routines, lifestyles, investments, 
infrastructures and so on) that favor and propel specific technologies along 
existing trajectories (Schot, 1998; Rip & Kemp, 1998; Geels, 2005). Because of 
this alignment and the value that a regime presents to those actors that benefit 
from the existing system (Schuitemaker, 2012), the central assumption is that 
regimes posses a resistance to change (cf. Farla et al., 2012). Actors who aspire to 
incite novel sustainability-oriented technological developments and associated 
actor configurations hence are likely to run into conflicts of interests and power 
struggles. Was this the case in Rotterdam? Should we understand the non-
manifestation of the biofuels plant as the result of existing regime(s) exercising 
obstructive power over the innovators? In transitions theory, classically, such 
innovators – “often outsiders or fringe actors” (Geels & Schot, 2007, p. 400) – are 
understood to operate in ‘niches,’ i.e. protected spaces in which innovations are 
enabled to grow and to prosper by shielding them – financially, organizationally 
and so on – from the pressures of the dominant regime (Kemp et al., 1998).

The precise nature of niche-regime interactions is of primary interest 
to transitions scholars, as are the transformative processes in which niche-
dynamics may influence existing regimes to change, and the power struggles 
involved (e.g. Nill & Kemp, 2009; Avelino 2011). Consecutive empirical work 
(Geels, 2005; Raven, 2006; Schot & Geels, 2007; Smith & Raven, 2012; Ulmanen, 
2013; Pesch, 2015) has given strong evidence of the relative permeability of niche–
regime demarcations and has increasingly argued in favor of nuancing the 
conceptual reification of either. Ulmanen (2013, p. 349) concluded on the basis 
of extensive empirical work that in order to understand the processes by which 
niche innovations become a challenge to established technologies and associated 
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regimes, it does not suffice to merely look at “niche internal processes” but that 
the analysis should also include change-inductive developments among regime-
actors, including their efforts to develop the “active protection” of a niche.

Such an increasingly relational perspective on the interactions between 
niche-players and regime-actors raises the question whether an a-priori analytic 
distinction between niches and regimes is still desirable, or rather should be 
discarded all together. Yet alternative conceptualizations are not readily at 
hand. In this article, we seek to contribute to the development of an alternative 
analytic perspective. 

Letting go of the analytical distinction between ‘niches’ and ‘regime’ 
implies that we are in need of a new lens through which to empirically observe 
and interpret attempts at incipient transformative change in society. We will 
develop this lens by reasoning to and fro between theoretical notions and 
empirical work. As concerns the latter, we will take processes of stability and 
change in the Rotterdam port as our empirical point of departure. We will do 
so, first, to fine-grind the rough ocular filter that we construct on the basis of 
theory, and then, secondly, apply the thus developed lens on the biofuels case 
staged at the port. As concerns theory, in the next section, we will elaborate 
two theoretical perspectives that we consider relevant as building blocks from 
which to start our search. A first among these is, obviously, the role of power 
in attempts at forging societal change as elaborated from the perspective of 
transition studies. Following earlier findings (Hoffman, 2013), secondly, we 
contend that the creativity produced in innovative projects offers a promising 
conceptual starting point for exploring the dynamics that take shape when the 
power of incumbent parties is challenged by protagonists of innovative ideas.

Without the analytic foothold of the niche-regime dichotomy we are also 
bereft of a clear unit of analysis that directs the focus of inquiry. To be able to 
focus on the processes taking place between ‘the new’ (innovators and their 
work) and ‘the old’ (vested interests and incumbent parties), we take recourse 
to the concept of interstitial space, as coined by Bhabha (1990) to describe 
the space between different social worlds. Such space is characterized by 
ambiguity and the messiness associated with the disruption of stability that 
may take place between what is ‘new’ in relation to the established and taken-
for-granted (Turner, 1979; Bhabha, 1995; Collier & Ong, 2005). In the literature, 
there are various interpretations of such interstitiality, such as the idea of in-
betweenness (Moss, 2009) or liminality (Longhurst, 2015), to indicate the spaces 
between commonplace categorical distinctions, be they in-between the formal 
levels of multi-level governance (Smith, 2007b) or the space between dedicated 
international regulatory regimes (Keohane & Victor, 2011). Here we take it to 
denote the space in between innovative projects and the fields in which such 
projects take place and which they help to explicate.
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The question is how actors in interstitial spaces anticipate, transform and 
reproduce specific forms of power in their attempts at innovation. In order to 
answer this question, this article draws upon ethnographic data that one of us – 
Hoffman – has collected throughout 2012, via a yearlong weekly ‘immersion’ in 
the activities of the actors that are central in the case presented here, who worked 
on innovative projects and plans for the Port of Rotterdam. Through their 
activities, they created an interstitiality in which attempts at sustainability-
oriented innovations could develop and prosper. 

Concretely, empirically, a point of entry into these interstitial spaces was 
found in the office of one of the engineers involved. This office served as a central 
meeting point for varieties of actors engaged in innovative projects. From this 
point of entry, the process of data collection ‘branched out’, both in space and in 
time. As concerns ‘space’: the actors who were identified as creators of interstitial 
spaces were followed in their activities such as the preparation of presentations, 
visits to ministries and to meetings in other locations. As concerns ‘time’: these 
activities and the information shared by the central actors on these formed 
the starting point for a historical reconstruction of what had passed before, 
on the basis of the extensive archive in the engineer’s office, with additional 
information retrieved via the online newspaper archive LexisNexis. Thus, by 
iterating between data collection and analysis, and by triangulating between 
versatile data sources (observations, reports, emails and other correspondences) 
recurring patterns and long-term cycles in daily activities could be observed.

The data thus collected is presented here as an analytic reconstruction of 
the ‘biofuels case’ that originated in the Port of Rotterdam. To do justice to 
the process of thinking to and fro between empirical material and the analytic 
endeavor that was involved in the reconstruction process, below, first, the 
analytical take developed – away from the a priori niche-regime distinction – is 
laid-out in combination with, and illustrated by a sketch of the developments 
in the Port of Rotterdam, against which backdrop the biofuels case unfolded. In 
passing, two of the main characters from the case are introduced. Thereupon we 
will describe and analyze the developments regarding the biofuels plant-to-be. 
The story is related in two episodes, which are demarcated by crucial moments 
of stalemate and disruption that incited new interstitial spaces to develop and to 
close. We conclude with discussing the merits and pitfalls of the relational take 
on power developed for scrutinizing attempts at inciting transitional change.

3.2 Creativity and power: a relational perspective
There is an increasing interest in the domain of transition studies in the 
question how actors in innovative practices interact with the power embedded 
in dominant practices, and how these interactions incite change among both 
types of practices over time. On the one hand, there is a focus on theorizing 
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how niches may be empowered (Kemp, 2009; Avelino & Rotmans, 2009; Avelino, 
2011; Kern et al., 2014); on the other hand, the focus is on how incumbent parties 
develop power in the reproduction of dominant ways of acting and thinking 
(Geels, 2014). Yet, the transformation of power in the interplay between niches 
and regimes has been under conceptualized. 

3.2.1 Power and creativity in innovation
Grin (2010) offers a first tentative framework to conceptualize power exercised 
by actors in transition dynamics and the way this interferes with structural 
forms of power. Drawing on Arts and Van Tatenhove (2004), Grin presents a 
three-layered framework that combines relational power (that is, the power to act 
in interactions with others, either in concert or by exercising power over others, 
and involving the means – money, knowledge and social capital – to do so, that 
co-determine the outcomes of these interactions; cp. Arts and Van Tatenhove, 
2004), dispositional power (the power embodied in rules and the distribution of 
resources prevalent in a given domain) and structural power (power exercised by 
long-term, historical trends that are exogenous to actors’ immediate practices 
and contexts and that might undermine or strengthen, via signification and 
legitimization, certain actions and developments).

Of particular relevance here is the relational view of power. This opposes the 
idea of power as an entity that can be possessed. Rather it conceives of power 
as an aspect of a relation as such. In Grin’s framework, the adjective ‘relational’ 
is used loosely in reference to the capacity of actors to use resources to achieve 
their ends. We refine his interpretation here by viewing relational power, 
following Loomer (1976), as the capacity to act in any social relationship and 
to change these relationships in the process. Relational power may hence be 
defined, as “the ability both to produce and undergo an effect…the capacity both 
to influence others and to be influenced by others…. It involves both a giving 
and a receiving” (Loomer, 1976, p. 20).

The concepts of dispositional and structural power are not understood as 
deterministic yet as forces that may have an impact on the agency of actors. As put 
by Arts and Van Tatenhove: “Structures, orders and institutions cannot act, nor do 
they mechanistically determine the conduct of agents. They affect human conduct 
through human conduct, [and since] … structures generally have a long durée, 
which transcend the lifetime of an individual agent or of collective organisations, 
… from that perspective these exist” (2004, p. 351, italics in the original). Engaging 
these forms of power in an analysis from a relational perspective allows the analyst 
to understand actors’ dispositions (their needs, aspirations, and inclinations) 
and the way they come to formulate their goals and choose their means as deeply 
social (Hoffman, 2013, p. 265; cp. Elias, 1984).

How exactly such agency takes shape under the influence of these forms 
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of power and how, in turn, actors exercise power and in doing so reproduce (or 
contribute to changing) structures is an open question that is largely left under-
conceptualized. Here, we approach this puzzle by zooming in on a real-world 
situation in which a variety of actors intentionally seek to bring about change, 
trying to ‘find their feet’ in circumstances characterized by ambiguity and 
uncertainty.

Their attempts at innovation we perceive to take place in – and to create – 
interstitial spaces in between their practices and the fields shaped by incumbent 
parties and associated extant relations and structures. A characterizing aspect of 
their attempts at innovation is that in their actions these innovative actors cease to 
take existing relationships between actors, rules and material artifacts for granted. 
Such dynamics of de-routinization (Giddens, 1979, p. 220) may cause anxiety and 
disempowerment, but they may also trigger and foster creativity in reshaping their 
life-world in new ways as well. After all, in the words of Joas (1994, p.72), creativity 
is “the permanent reorganization and reconstitution of habits and institutions.”

Joas’ notion of creativity is of relevance here because it consciously steps 
away from a teleological perception of action. Thus, it directs the analyst’s gaze 
at the constitutive and transformative potential of agency itself. In this spirit, in 
view of intentional innovative agency in interstitial spaces, we define creativity 
as the on-going recombination and reconfigurations of relationships, ideas, 
and material elements through which actors create the contexts of their actions 
through their actions. This creative work not only entails a reconfiguration 
of the relationships amongst one another, but also refers to the connections 
that innovative actors make to other (‘incumbent’) actors, and to sources of 
dispositional power and long-term trends as sources of structural power. 

In short, through examining the creativity in innovative practices, we can 
analyze how actors exercise power in redefining relationships with actors, 
material elements and structures in novel ways. To unravel how exactly 
relational, dispositional and structural powers interact in the activities of 
agents seeking to contribute to transformational change, we are in need however 
of a more refined ‘lens’, one that brings to the fore the interplay between power 
and creativity in practice. 

3.2.2 The interplay between power and creativity
The analytic lens took shape in a process of reflection and iteration between the 
case material and the theoretical notions described above. The efforts at making 
sense of what happened in the biofuels project in the Port of Rotterdam led to 
a gradual refinement of our perception of the interplay between power and 
creativity in innovation. Here, the resulting analytic take is presented together 
with a description of recent developments in the Port of Rotterdam that we 
consider relevant for a proper situating of the biofuels project. This description 
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serves as an introduction to the main analytic concepts as well as to the case 
(and two of its main actors).

The innovative processes concerning biofuels took place in interstitial spaces (on 
the micro-level) that unfolded in a context largely characterized by two macro-
level developments in the Port of Rotterdam. The first concerned the port’s 
prospects for growth and change. Until the 1980s, growth had literally implied 
expansion beyond the city’s borders. By the 1980s however, the port spatial growth 
halted because of environmental regulations, citizen protests, and eroding state 
support. Since, development of the port implied bringing about change within 
the existing port area and increasingly included dealing with the negative side 
effects of industrialization, such as pollution and congestion. 

This development coincided with a second major change. In the decades 
past, port development had crucially hinged on a tight cooperation of the port’s 
business community with policymakers from the Rotterdam municipality, 
together with the Port of Rotterdam Authority (PoRA) and the implicit or explicit 
support of the national government. Yet the neo-liberal wind that started blowing 
from the early 1980s onward inspired a desire for deregulation. Government 
sought to limit its role, seeking to influence societal developments by means of 
market dynamics and via public-private partnerships to spur innovation.

These developments implied that the promotion of new business activities 
would require the integration of new plans into the physical and spatial 
particularities of the port’s existing infrastructure and layout, as well as an 
alignment of newcomers with incumbent parties. That proved to be complex, 
not only for newcomers but also for the Port’s authorities. Besides the growing 
interdependency with other actors, the PoRA and the municipality faced a 
new world economy in which the Port of Rotterdam as an industrial center 
had become less prominent. To counter this development, the PoRA tried to 
convince high-profile industries like the steel industry to settle in the port, yet 
its attempts proved unsuccessful. Meanwhile the municipality started looking 
for ways to become less dependent on the dwindling port activities and looked 
for alternative strategies to attract investments in white-collar industries 
(Harding 1994; Hajer 1993). The stagnating port development turned into a 
policy crisis at the end of the 1980s when PoRA’s plans for an extension of the 
port in an adjoining, newly created area of reclaimed land from the sea, the so-
called Second Maasvlakte, got bogged down in antagonism and inertia. It is here, 
that our story of innovative agency begins.

Ever since the first Maasvlakte -land extension in the 1970s, PoRA’s plans met 
with fierce protests of citizens from neighboring villages, who dreaded pollution 
of the adjoining coasts. These protests were supported by environmental NGOs 
who pleaded for a greening of industries in the port areas (De Ruiter 1995). 
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Additional critique came from actors who looked upon the new Maasvlakte-plan 
as a rash move unsubstantiated by real economic needs (Gerritsen & Serne 1997).

PoRA policymakers worked hard to turn criticism into constructive action 
by elaborating new themes to engage actors in the development of the port. 
One of those themes was the refurbishment of industrial wasteland in the 
port area. In close contact with the companies that had waned under the slow 
containerization of the port, policymakers sought to gradually piece together 
the objectives of various parties in such a way that these would help achieve 
an efficient use of space, a reduction of pollution, and an increase in recycling 
activities. This resulted in new yet loose collaborative ties between companies. 
It inspired different groups to explore innovative forms of recycling, including 
options for the “co-siting” of activities to share costs, exchange goods and increase 
efficient use of resources like energy (Buiter, 2000). With this interactive work 
policy actors, together with the innovating companies, developed relational 
power, by re-framing existing port practices. This reframing enabled actors to 
see shared options and interests, which had previously escaped their gaze, and 
to recognize possibilities for collaboration. This relational power grew stronger 
as the number of participating companies, environmental NGOs, policymakers 
and citizens increased. As soon as companies with their roots in the port got 
interested and started participating in this newly developing network, they 
moved from being ‘incumbents’ to becoming an actor in the interstitial space 
that emerged through the activities fueled by the innovators.

With the involvement of the incumbent actors, the expanding network got 
access to their dispositional power, which boosted the involved companies’ 
potential to explore and experiment with new chains of value creation and the 
proliferation of spin-off businesses. In response, the PoRA started a funding 
scheme together with the Dutch Investment Bank to promote and support 
partnerships between new companies and incumbents (‘Rotterdam en NIB gaan 
deelnemen in kansrijke havenprojecten’, 1994). The exploration of new business 
activities implied that companies could now use the trend towards stricter 
environmental regulation that hitherto had blocked port development to their 
advantage, thus exploiting its structural power. 

This work of forging new relations between existing and new companies and 
showing their value in novel ways in the light of environmental problems is a 
manifestation of what we dub here creativity in articulation. Following Smith et al. 
(2005) we observe, first, that trends need a conscious articulation for incumbent 
parties to understand how these may form a source of opportunities and threats. 
Such articulation we argue is deeply creative. It involves, secondly, the formation of 
a space in which actors reflect on who they are, in which they explore new material 
forms and meanings, and where they can start to see new options for action. 

The situation changed at the end of the 1990s when the involved port companies, 
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as well as policy-makers and potential investors found that the ideas that were 
developed regarding novel modes of production and transportation could not be 
translated in concrete business models that fitted existing business activities. In 
spite of the combination of motivation and external funding opportunities, they 
were hesitant to invest in the actual implementation of novel ideas. 

A new impulse came when several actors stepped in to intentionally link up 
particular novel ideas with specific companies and their individual problems 
and needs. One of these actors was a former official of the PoRA, who we will call 
Laura here, who sought to connect companies with waste problems to innovative 
forms of recycling. Laura described herself as a “propagandist of waste-to-
waste technology”5. In this role she worked, for example, with a transshipment 
company on the opportunities to refine the zinc waste they stored on their site6. 

This kind of experimentation by Laura and others triggered the interests of 
a myriad of scientists and engineers working on research and innovation. This 
brought to the scene a variety of actors from ‘outside’ who were not familiar 
with the Rotterdam port at all yet recognized opportunities to sell and further 
elaborate their own projects. A new “port research center” was founded to cater 
for research on interactive designs projects that involved cooperation with port 
companies, public officials engineers, and scientists. Here and at other such 
sites, actors explored innovative possibilities for industrialization, building on 
existing activities in the port. A case in point is the research on the creation 
of a “methanol-based industrial cluster” (Herder and Stikkelman, 2004). Laura 
and her colleagues did similar work in a study on combining multiple forms of 
energy production and recycling in what they called a “Multi-sites concept”7. 

This kind of collaborations between incumbent problem owners and the 
protagonists of innovative solutions turned the port into a site of experimentation. 
Both ‘outsider’ research companies and ‘incumbent’ companies expended their 
relational power through these novel interactions. Moreover, the involvement of 
these companies presented a source of dispositional power to the protagonists 
of the new projects. The protagonists of innovative concepts and incumbent 
parties together drew on the structural power of existing technologies to shed a 

5  Letter from Laura to an inspection and testing company for chemical industries. Data 
Archive Jesse Hoffman, reference: POR AC 

6 Letter from a scientist to Laura on the possibilities for the refinery of zinc from waste, 
December 1999. Data Archive Jesse Hoffman, reference: POR AE; Letter from Laura to 
company in the port about the refinery of zinc waste on their site, December 1999. Data 
Archive Jesse Hoffman, reference: POR AE

7 Minutes of the meeting of the supervisory committee for the Multi-sites project, 
February 2002. Data Archive Jesse Hoffman, reference: POR AE 
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new light on the practical problems of incumbent parties, and to jointly develop 
opportunities for change.

Their efforts at linking specific novel ideas to existing concrete problems and 
needs can be considered a manifestation of what we dub creativity in innovation. 
What is at stake here goes beyond the classic understanding of innovation as 
the ‘introduction of novelty’ or the ‘alteration of what is established’ (cp. Oxford 
English Dictionary). It involves a problematization of taken-for-granted habits, 
routines, and material artifacts in existing practices and a drawing of attention 
to these elements as objects of change. This enabled both innovators and 
incumbent actors to move from perceiving their business as taken-for-granted 
to seeing its ‘incompleteness’, enabling them to identify new possibilities for 
change. Such incompleteness is both the source and product of creative action 
that opens up options for actors to recombine actor-networks and material 
elements into new configurations. 

In this new constellation the port was seen as a promising site of innovation. The 
protagonists of change shared a belief in technology as a driver of change. As 
came to the fore in a journalistic depiction of Laura at the time: “The geologist-
by-origin [Laura] leads a small group of technicians who think that many things 
in the port can be done better and especially smarter as long as [they] venture 
to invest in the newest technologies”8. Indeed, the walls of Laura’s office were 
decorated with different cardboards presenting innovative techniques and 
concepts for the port. These cardboards offered a window on possible futures for 
the port, a set of images of ‘what might be.’ In the office, all sorts of people would 
meet, hang around, and share the latest insights. In such meeting places, here 
and elsewhere, numerous partnerships between PoRA and private companies 
were created and new ideas were formulated. However, yet again, it proved hard 
to elaborate ideas into concrete business activities. The entrepreneurs did not 
dare to get their feet wet as these ideas all meant a considerable disruption 
of existing routines in planning, regulation, administration, financial 
accounting, maintenance, and so on. 

To move things forward, several actors set to work to intentionally embed a 
new idea into existing business practices. A case in point is a project initiated 
by a PoRA official to translate the idea of a ‘multifunctional pipeline’ into a 
material reality. The project that ran from 1992 to 1997 aimed at improving 
the efficiency of transport in the port. The official, whom we will call Vincent 
here, succeeded in making the project a success as he helped representatives 

8 Copy of journalistic article about Laura by journalist Victor Deconinck, date unknown. 
Data Archive Jesse Hoffman, reference: POR BB 5
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from different companies to participate in the actual design of the pipeline. 
He assisted them in formulating a clear goal and ensured project continuity 
by insisting, time and again, on a clear visualization of the potential roles and 
functions the pipeline-to-be could fulfill for their respective companies. In 
that way, the companies came to appreciate, step by step, the added value of the 
pipeline to their organizations (personal communication Vincent, May 2012). 
Furthermore, what was constructive too was that Vincent ensured some closure 
on the range of possible outcomes and the number of potentially participating 
companies, yet at the same time, left enough room for variation in interpreting 
the meaning of the pipeline for the companies involved. 

What we see happening here is that an intermediary such as Vincent 
developed relational power by connecting an innovative idea (here: of a pipeline) 
to existing practices such as accounting, planning, investing, and the like. 
Such work involved in embedding and stabilizing specific innovative ideas and 
objects in existing practices we dub here the creativity in consolidation. The fact 
that an embedding of innovations may actually require creative work is easily 
overlooked. It is creative in that such embedding involves the active connecting 
of a new idea to the lived reality of those who potentially have a direct stake in the 
realization and the materialization of the innovation. This requires ingenuity 
in persuading actors into cooperating, luring them into deviating from 
routine, to put in extra efforts, and to accept a degree of uncertainty. In turn, 
the companies creatively consolidate their position in on-going technological 
trends via participating in a project such as, in this case, the pipeline endeavor.

With this introduction to the Port of Rotterdam we now have both the empirical 
background as well as the analytic concepts at our disposal by which we can 
reconstruct and analyze the developments in the biofuels project.

3.3 The emergence of a biofuels project in the Port of Rotterdam
The story of the biofuels case starts about the turn of the century, when the 
scene in the Rotterdam port changed profoundly. When none of the highly 
experimental business projects that the port’s authority had engaged in proved 
financially sound, and PoRA was held accountable for the associated financial 
risks, both the Port Authority and the Rotterdam municipality took a step back, 
disentangling themselves from the intimate public-private relationships that 
they had developed over the past years. A bribery scandal that involved PoRA, 
which eventually led to the dismissal of its director in 2004, implied a complete 
turn-around, leaving PoRA’s management to follow a more conservative course. 
It is in this context, with the local and functional governments on an arms’ 
length distance, that the biofuels project plans started to take shape (Laura, 
personal communication, February 2012).
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3.3.1 Episode 1 – The trialectics of articulation, innovation 
and consolidation 
New initiatives for port development were born when a new wind in policy made 
‘biofuels’ a buzzword in the Port of Rotterdam, and entrepreneurs such as Laura 
shifted their focus away from the port authorities and other policy-makers 
towards promising new partners from the business and research community.
The notion of biofuels was a discursive novelty to denote ethanol (C2H5OH) 
derived from organic material. In the 1990s, the word ethanol was complemented 
with the adjective ‘bio’ to frame it as a sustainable replacement for gasoline. 
By the time the creation of a European market for organic-based ethanol was 
formalized into an overall policy objective through the EU Biofuels -Directive 
2003/30/EC, the idea of ‘biofuels’ was widely endorsed by many parties in Dutch 
society, such as by several large farmers organizations, a variety of wheat 
processors, and NGOs like Greenpeace.

It was against this backdrop that the idea developed to design a plant for 
the production of bio-ethanol in the Port of Rotterdam, using grains as a basis 
(Laura, personal communication, February 2012). For Laura who, together with 
others, experienced a series of failures with projects on local waste problems 
that had deadlocked in struggles over the settlement of a new company, the 
concept of a biofuel plant was promising. It opened up the way to partnering 
with actors with ample financial resources.

Crucial for propelling the idea forward were three interlinking dynamics. 
Firstly, there were new financial models to be used, which developed in the 
collaboration between Laura and Thomas, an engineer with a background in a 
multi-national oil company with whom she teamed up. Through his spreadsheets 
and know-how of engineering processes it became feasible to imagine a bio-
ethanol plant as an abstracted and independent object. With its properties and 
potential effects articulated in economic terms of costs and benefits, with key 
economic cues such as the Internal Rate of Return (IRR), the plan translated in 
a hypothetical object which could be discussed with bankers, policymakers and 
anonymous investors (pers. comm. Thomas, June 2012). The potential of having 
future investors involved lowered the threshold for a transshipment company, 
Logistics Holding N.V., to engage in the developing project. In the past decade, 
the company had developed into a financial holding which allowed it to invest 
in setting up new companies. The company was willing to take a participation 
in the development of a biofuels plant for a ‘petty sum’ (Annual report for 
shareholders Logistic Holding, 2006), without committing to the financial risks 
connected to its construction. Business developer ‘Daan’ participated on behalf 
of the company in the development of the biofuels project. 

A second development that gave impetus to the development of the idea of 
a biofuels plant was the involvement of technology companies. These helped 
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to further realize the idea by linking it to concrete opportunities in opening 
up in the fields of transshipment, waste processing and other developments in 
the port. Together with these actors, Laura and Thomas developed a design for 
the plant that combined bio-ethanol production with the production of biogas 
from its residual product (called DGSS). With such a combination, a factory 
could be designed that could run without using electricity from the grid, and 
thus potentially offered a genuinely innovative contribution to bio-ethanol 
developments.

A third boost to the plans came from Vincent, a former colleague of Laura 
at PoRA, who via the transshipment company (Bulk B.V.) where he was now 
employed could secure – or so it seemed – a piece of land where the plant could 
be build and further developed (pers. comm. Vincent, May 2012).

In these developments, the relational power exercised by the different 
actors in this new configuration – with complementary combinations of know-
how and access to land and other resources - culminated. Interestingly, what 
gave wings to the developments was the very fact that the project was not well 
articulated and that ramifications about costs and benefits, and the division of 
responsibilities and rights were fuzzy at this stage. It was this incompleteness 
of the project that enabled contributors to think about the unfolding plant 
as an opportunity for a business case from their perspective. For instance, it 
gave Vincent the idea that he could make a contribution by calling on the 
competencies of his transshipment company, in a way that could help to 
consolidate the new developments (pers. comm. Vincent, May 2012). 

Furthermore, the project derived power from the wider socio-political 
trend towards biofuels that it helped to articulate, and to which it was able to 
‘hook on to’. The structural power of the biofuels trend enabled concomitantly 
the articulation of a new image of change for the port, the innovation of its 
concrete materialization – e.g. by including and redesigning existing biofuel 
technologies - and its consolidation through the transformation of existing 
practices in the companies involved. The three forms of creativity played out 
in different kinds of activities – focusing on making an appealing concept for 
port development, on modeling, and on embedding the project in existing 
organizational practices respectively. It is of relevance to observe that rather 
than merely strengthening one another, the three forms of creativity thrived 
because of their complementarity. For instance, when articulation stalled in 
view of some aspects, consolidation efforts stood a better chance. Yet, in spite 
of the progress made, things took a turn for the worst. The analytic distinction 
between the three forms of creativity also helps to understand what went wrong. 

 
Things started to go astray when the plan was made to change the initial design, 
which was based on a 50.000 tonnage, into one based on 100.000 tonnages of 
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bio-ethanol production. According to Thomas and Laura, and the actors in 
Logistics Holding N.V., in that way, the estimate Internal Rate of Return would 
better fit the interests of potential investors. However, the changing of the plan 
in such a profound way conflicted with the work that Vincent had been engaged 
in, for Bulk B.V. He had worked hard to find support within his company for the 
plan to fit the 50.000 tonnage plant9 in with other activities on the company’s 
grounds. With success, he persuaded administrators, operators, supervisors, 
and others of the new opportunities that participation in such an innovative 
project might offer to the company. The changed design, about which he had not 
been consulted, posed a whole new reality to Vincent. Such a large plant simply 
could not be fitted in within the existing use of the industrial estate of Bulk B.V. 
Vincent experienced the sudden change as a ‘deal breaker’ and left the project 
(pers. comm. Vincent, May 2012).

With Vincent’s departure, the project lost its access not only to the 
envisioned site, but also to having the plant embedded within the context of 
an existing company. The protagonists of the biofuels plant concept had taken 
the participation of Bulk B.V. for granted, while Vincent actually was working 
day and night to fit the plan into existing, and in the standing operations in 
his company. Focusing on an ever-improving articulation of the idea, the 
protagonists apparently failed to see the creativity required in the subtler and 
more implicit processes of consolidation and normalization.

The efforts put in articulating the idea were successful in convincing actors 
across the port of the societal and economic meaning of biofuels. Yet it were 
not so much the immediate economic benefits of the project that attracted 
incumbent parties to join in, but the opportunities it offered them to assume 
a role in the elaboration of the wider ‘biofuels’ trend. The commitments made 
by incumbent companies and their representatives offered a promising source 
of dispositional power for the biofuels project. While initially that led to a 
constructive interplay between the actors involved, the ‘incompleteness’ of the 
emerging configuration and the opportunities that arose from it were not fully 
appreciated by the protagonists, or escaped their attention all together. 

3.3.2 Episode 2 - A new shot at consolidating the biofuels network 
In spite of Bulk B.V.’s withdrawal the remaining actors proceeded with the further 
elaboration of the formulated plans. This led to the decision, in early 2006, to 
establish a company that we call here BIO-ETH B.V. Laura and Daan persuaded 
various groups of actors to participate as shareholders, amongst them a farmers’ 

9 Letter to potential participants in the future bio-ethanol company, May 2005. Data 
Archive Jesse Hoffman, reference: POR AC
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cooperative, wheat traders, and a company that developed innovative forms of 
fermentation. It was interesting for these actors to participate in the project 
as it promised to build one of the very few biofuel plants in the Netherlands. 
Since bioethanol opened up an entire new sales market for the agricultural 
community, the cooperative of farmers hoped to demonstrate with the project 
the viability of biofuel production in the Netherlands to political parties and 
policymakers (‘Boeren participeren in nieuwe Bio-ethanolfabriek’, 2006). 
Soon however questions arose about the embedding of the project. To the new 
shareholders it was unclear who was going to be the owner of the future plant, 
who would take future business risks, and how leadership was going to be 
organized10. This skepticism was echoed by concerns of national policymakers 
who, after due consideration, decided not to grant the project a subsidy under 
a funding scheme developed to stimulate market / non-market partnerships in 
developing ‘sustainable energy innovations’. 

Because Laura and Thomas had anticipated that the project would be eligible 
for the subsidy, the denial of the funding came as shock and jeopardized 
the trust shareholders had in the actual realization of the plant (personal 
communication Laura, February 2012; personal communication Thomas, June 
2012). In response to this new uncertain situation, Laura, Thomas and Daan tried 
to professionalize BIO-ETH B.V, develop its organizational groundwork, and to 
close formal agreements with potential providers and customers. It became a 
central task of business developer Daan to develop a formal organizational 
format, structure the position of shareholders, and supervise the contracting 
of third parties. Via engineer Thomas’ contacts, an engineering company was 
contracted to plan the actual technical design and the construction of the plant 
on the land next to a daughter company of Logistic Holding B.V. In addition, 
in the course of 2006, via Laura’s contacts, managing director ‘Stephan’ was 
attracted and appointed with the remit to give guidance to daily operations and 
to deal with third parties. These developments resulted in an organization that 
signaled a shared commitment to realizing the biofuels plant. Nevertheless, at 
the same time there was still no party absolutely committed to the realization 
of the plant. All relations were based on “letters of intent” that included caveats 
regarding investments made and actions taken by others. 

Even when a concrete date was set for the construction of the plant to 
commence (July 2007), it was unclear how exactly the plant was going to run, for 
example how much wheat it would consume and which amount of bio-ethanol it 
was going to produce. In addition, to the public officials dealing with the subsidy 

10 Copy of journalistic article about Laura by journalist Victor Deconinck, date unknown. 
Data Archive Jesse Hoffman, reference: POR BB 5
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applications it was unclear who exactly was going to take responsibility for the 
investments in the plant and its maintenance. This ambiguity and uncertainty 
triggered unrest among shareholders. Among these were the shareholders 
involved in the daughter company of Logistic Holding B.V., who where afraid to 
lose influence in the development of the wasteland adjacent to their company if 
the project would be postponed or building rights were granted to other parties 
(Stephan, personal communication, April 2012). As a result, the relational power 
in mutually adapting various practices around bio-ethanol production eroded 
together with the support on which the plans built. 

To some of the actors involved, inside of the project and from the outside, 
rather than from a lack of trust, the project primarily suffered from a lack of 
commitment among the shareholders, and a lack of enforcing the commitments 
and agreements made. In contrast, the protagonists interpreted the main 
challenge as the need to articulate the concept in more appealing ways to 
persuade public official to support the project and to attract investors11. For 
instance, Laura and Daan wrote a letter to the municipality at the end of 2006, 
in which they asked for a ‘bridging loan’ until the construction of the plant 
would start12. Furthermore, together with engineer Thomas they tried to make 
the concept more appealing to investors by expanding on the plant’s potential 
contribution to a worldwide development biofuels. To that end, amongst other 
things, a contract was closed with a company from Norway that worked on 
technology to increase the quality of biogas production. Their involvement 
rendered the plant’s design more innovative and technically efficient. 

In spite of their intentions, the efforts at further articulating the concepts 
and connecting to new partners in the field of biofuel development only 
increased the sense of uncertainty about the project. Ambiguity about the plants 
envisaged meaning and role was fuelled by uncertainty about factual issues. 
On the one hand, the project plans included technologies that were so new that 
little reliable data were available, and on the other hand, if data were available, 
participating companies, among them the Norwegian firm, were reluctant to 
share these. Furthermore, as the project increasingly focused on defining a 
biofuels future at the cost of consolidating concrete goals in practice, the other 
actors lost their confidence in the project. The growing uncertainty made the 
shareholders involved to start, in the words of managing director Stephan, 

11  Based on the minutes of several shareholder meetings in 2006 and 2007. Data Archive 
Jesse Hoffman, reference: POR AB 

12  Letter Laura and Daan on behalf of BIO-ETH B.V., December 2006. Archive Jesse 
Hoffman, reference: POR AC
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‘jumping like frogs in the wheelbarrow’ (Stephan, personal communication, 
April 2012). 

Thus developments amounted to a vicious circle: growing unrest and 
uncertainty were answered with efforts to further articulate and improve the 
concept in terms of future biofuels developments, which in turn contributed to 
an increasing unrest and uncertainty (Investor and shareholder of BIO-ETH B.V. 
personal communication, October 2012). By developing the biofuels concept in 
ever more innovative ways, it became incomprehensible from the perspective 
of the other actors in the network (The director of the participating Norwegian 
company, personal communication, October 2012). As a consequence, the project 
increasingly lost in meaning to the farmers and the Port actors, who gradually 
withdrew from the project (Stephan, personal communication, April 2012). The 
concurrent search for investors also came to a halt. This time, it was a lack of 
consolidation efforts that had eroded the trust between the actors involved, which 
eventually led to a loss in the relational power needed to develop the project. 

3.3.3 Epilogue – failure as an inspiration for new articulations 
Throughout 2007 and 2008, the group of actors bound by their interest in 
constructing an innovative bio-ethanol gradually fell apart. Early 2007 a conflict 
emerged between different shareholders over the control of the company, 
which eventually led to the withdrawal of several parties, including managing 
director Stephan. Logistic Holding N.V. suspended further participation until 
additional investments were secured. In the spring of 2008 it became clear 
that the daughter company of Logistic Holding B.V. developed a project for 
storing coal on the land where the bio-ethanol plant was planned. These plans 
presented a final blow to the aspirations of realizing the biofuels plant. For a 
while, the main protagonists occupied themselves with blaming each other for 
the project’s failure. After some time, however, the actors agreed to ‘freeze’ the 
project and to allow Laura to look for new business options. She did so by taking 
the design of the plant to other sites in the Netherlands.

Together with the help of policymakers and the Norwegian technology 
company, Laura has augmented the plant concept with a plan for liquefying 
biogas – Bio-LNG. In interaction with these new partners, a story developed in 
which the failure and breakdown of the project in the Port of Rotterdam was 
depicted as the result of the resistance and domination of vested interests (‘[BIO-
ETH B.V.] richt zich op biogas in Delfzijl, 2009). In this narrative, Bio-LNG is 
interpreted as a technical invention that fosters the decentralized and small-
scale production and distribution of biogas outside of the dominant energy and 
mobility system (Former director of an office for pioneering entrepreneurs the 
ministry of Economic Affairs, personal communication, June 2012). 

The story of the resistance against Laura’s biofuels concept gained an 
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audience among policymakers, among them ‘Jan’, secretary of a governmental 
platform for sustainable use of energy in transport. He offered his support in 
exploring the construction of a biofuels factory in the Port of Delfzijl in the 
North of the Netherlands – an area closely associated with the “energy valley” 
organization, consisting of actors with close ties to the natural gas production 
domain, including the national distributor of gas and the University of 
Groningen. Moreover, Jan commissioned a study to Laura for exploring the use 
of Bio-LNG in transportation, to link her project to other LNG developments (Jan, 
personal communication, June 2012). Through these networks, Laura was able 
to draw on the exercise of power in the articulation of new concepts in policy 
configurations working on the greening of mobility in the Netherlands. In 
return, the subsidies, authority and technical support in policy networks became 
a source of dispositional power to her for improving the Bio-LNG concept. 

In other words, also when disentangling itself from the Port of Rotterdam as a 
site for innovation, and in spite of the debts incurred in Rotterdam and the years 
without a materialization of ambitions, the innovative configuration continued 
to move forward as it connected to the exercise of power by actors from new 
disparate fields. Interestingly, the story of failure and breakdown of the project 
in Rotterdam did not inhibit but rather enabled collaboration with these new 
actors. During the fieldwork on which this account of the events is based, Laura’s 
office was swamped with visits by groups that saw Bio-LNG as a promising 
concept in the exploration of new forms of production and distribution – such 
as spokespersons for a sugar factory that were looking for sustainable ways to 
process the waste from their production process. In addition, largely through 
the intermediary work of Jan, several groups became involved that searched to 
contribute to the project by embedding Bio-LNG in their organizations. This 
has led to several Bio-LNG experiments with shipbuilders, port organizations, 
energy companies, provincial policymakers, waste processing companies and 
others. It is interesting to note that among these were, and are, newcomers and 
other ‘fringe actors’ but also so-called incumbent parties. These interacted 
with one another in a variety of configurations, working on the articulation of 
new mobility and alternative energy plans, on actual innovation by enabling 
the materialization (to a limited extent) of these plans, and on consolidating 
options for change, if only by enabling the project(s) to move forward. 

3.4 Conclusions
This article set out to develop a refined lens on power at play in attempts at 
instigating transitional change. In order to do so we have iterated between 
recent theorizing of the interplay between creativity and power dynamics 
(Hoffman 2013) and a case study of a biofuels projects in the Port of Rotterdam 
in the Netherlands. This led to an analytic distinction between the creativity 
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in articulation, in innovation and in consolidation that actors engage in when 
operating in the interstitial spaces that unfolded between what was ‘old’ and what 
‘new’. These interstitial spaces were created in and through the (inter)actions of 
the protagonists of new concepts for biofuel production, who got empowered 
by relating their work to the power exercised in various configurations of actors 
from disparate fields such as transshipment, waste management and mobility, 
by drawing on the dispositional power these actors brought along, and by 
connecting their efforts to wider socio-political trends. 

Characteristically, in the developments described, there was no a priori 
defined ‘niche’ with clearly identified objectives or with well-marked boundaries 
between the new and the old. Nor were the innovative actors ‘outsiders’ or ‘fringe 
actors’ (cf. Geels and Schot, 2007) as they had professional roots in the area of 
the Port of Rotterdam itself. Still, they brought about change even without a 
clear-cut plan, vision or idea for a new technology. Their role in the articulation 
of new images of the future, of new actor networks and the potential of new 
artifacts within the context of a stagnating port economy formed the starting 
point of the innovative dynamics. As the analysis shows, the articulation of 
future images offered policymakers and port companies and other vested 
organizations an opportunity to participate in reframing opportunities for 
port development, as a possible way out of stagnation.

This analytic perspective was useful in bringing out several observations 
concerning the interplay between innovators and existing practices and 
incumbent parties in formulating innovative efforts to re-invent the Port 
of Rotterdam in view of the challenges posed by various socio-political and 
technological trends. First, it showed how creativity in articulation – that is, the 
process of projecting change – as such triggered an experimental co-creation of 
problems and publics including, among them, incumbent parties.

Furthermore, the empirical analysis shows that the innovative work of 
materializing promising ideas into concrete designs and material artifacts 
was a deeply creative process as well. The innovators displayed great creativity 
in innovation by connecting promising concepts to actual problems and needs 
of companies in the port, and in doing so, turned the port into a site for 
experimentation. This transformation of the port enabled incumbent parties to 
participate in the development of new technologies together with research and 
engineering companies. The projection of innovation as creative work partly 
underscores the assumption in conceptualizations of niches that radical forms 
of novelty require the creation of spaces for experimentation and learning with 
novel technologies (Kemp et al. 1998; Raven 2006). Yet, the analytical perspective 
developed here offers a more extensive outlook on the creative work involved, 
that is, it shows that it also involves an active and on-going problematization 
of the habits, routines, and artifacts in existing practices as objects that are 
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‘incomplete’ and thus offer options for their transformation and reconfiguration 
in novel ways. 

Moreover, the analysis brought to the fore not only that the agency 
towards transformative change was shared between innovators and vested 
interests. Interestingly, it was the projects’ very incompleteness that strongly 
contributed to its mobilizing effect among incumbents. This enabled the 
vested parties to develop a sense of competence in being able to contribute to 
the newly crystallizing developments in the port. As a consequence, this had a 
consolidating effect on the dynamics incited by the innovators. In more generic 
terms, the analysis shows that even if project plans are not fully developed, they 
may form a vehicle for creating a community in which actors can align in the 
light of newly developing ideas for change, that is, in which they can display a 
creativity in consolidation. 

The interplay between the articulation of ideas and new actor configurations, 
and their consolidation through the transformation of existing practices offers 
insights into the power dynamics at play. We may conclude that a sense of 
incompleteness in project design has an empowering effect as it allows actors to 
explore new interconnections and re-define shared contradictions and troubles, 
and thus opening up interstitial spaces. Stronger even, the case analysis shows 
that the power dynamics were largely the result of the ‘trialectic’ interplay 
between all three forms of creativity. 

So how does the Port of Rotterdam case help us phrase answers to the 
question how actors in interstitial spaces deal with and exercise power in their 
attempts at inciting transformational change? We have argued that to answer 
such a question it is imperative to look at how actors creatively deal with the 
resistances they experience in drawing on incumbent structures. Our empirical 
gaze has offered several insights into the way power might become transformed 
in innovative practices. 

A first inference is that actors in innovative projects may develop relational 
power by linking their actions to incumbent groups for whom newly articulated 
images of future options and network configurations offer an opportunity to 
co-produce a new outlook on their situation and context. In doing so, actors 
may creatively turn the structural power embedded in problematic trends to 
their benefit by using these to explore new combinations of options and to 
problematize dominant practices. This creative use of power tallies with what 
Pinch and Bijker (1987) have dubbed the closure mechanisms that play a role in 
the “stabilization of artifacts” (1987: 421) of which in their view the meaning 
and design is in principle open and intrinsically multiple. This interpretative 
flexibility of technological artifacts allows actors, as we also observed in the 
Rotterdam case, to articulate new interpretations of possible futures while 
reaching out to incumbent actors and their access to sources of dispositional 
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power. When existing routines are questioned, networks of actors experiment 
with articulating multiple interpretations and designs and project these on 
the material elements in their environment. In the port case, for example, 
experiments with recycling emerged first and foremost as demonstrations 
of the existence of viable alternatives to the dominant containerization. By 
demonstrating alternatives, actors exercised power merely by exposing that 
material and social structures could be interpreted in multiple ways and always 
contain hitherto unseen opportunities that enable new forms of agency.

In addition, secondly, actors may develop relational power as they trigger 
an interest among incumbent parties to participate in change projects that 
contribute to their competences and infrastructures. An innovative project 
may offer a concrete place in which organizations can reflect on their vested 
habits and routines, and open these up for transformation. In doing so, the 
work of innovators may strengthen the work of incumbents in adjusting to 
the structural power in new societal trends. In return, the embedding of the 
innovative practices in (re-making) the structures of incumbent organizations 
offer a source of dispositional power for consolidating the project before the 
exact meanings, function and form have crystallized out. 

The importance, thirdly, for innovative projects of drawing on power 
exercised by others in their context leads to the insight that actors’ capacity 
to develop relational power depends on their ability to open up to a the 
power exercised by others in their environment. Whether actors recognize 
opportunities for consolidating incipient dynamics towards change depends 
on the their ability to problematize and acknowledge the role of others in the 
tinkering and communication in a project. As episode 2 shows, it is very well 
possible that new opportunities surface but are missed or not well understood 
by the protagonists of a project. 

In dealing with resistances, fourthly, actors in turn can reach out to trends 
in other fields to re-interpret the situation in a certain context. We saw this 
happening in the case were actors drew on the structural power associated 
with biofuels developments to shine a light on the transformation of the port. 
Both developments by the way can strengthen each other. As the case analysis 
showed, the commitment to change among actors in the port become a source 
of dispositional power to develop concrete biofuels projects; in return, the 
commitments to biofuels became a source of dispositional power for attracting 
investors and industrial developers to the port. However, in the case we also 
saw that the interpretation of the project in terms of a contribution to biofuels 
development alienated the project from the companies that volunteered to 
consolidate the projected bio-ethanol plant This shows that the interlinking of 
different fields raises the risk that articulation of change in one direction may 
undermine the development of change in another. 
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The exploration of innovation dynamics in interstitial spaces from a relational 
perspective on power sheds a light on how agency in transformative change is 
shared among innovators and the parties that may analytically be considered 
‘incumbent’, even though the distinction between the two groups is not cast in 
stone. It contributes to our understanding of power in innovative projects, and 
its entanglement with creativity, which comes out in processes of articulation 
and consolidation, as well as innovation. What the detailed empirical analysis 
of the parties in the Port of Rotterdam and their actions brought to light is that 
both innovators and representatives of ‘incumbent’ parties time and again 
moved down the rabbit hole in configuring and interpreting the innovative 
work to be done, constantly finding themselves in new situations, in which they 
gradually and experimentally carved out shared problems and objectives. 

Our findings thus suggest that the alternative conceptualization of the space 
in which innovative practices take place indeed helps to bring out how precisely 
‘niches’ and ‘regimes’ are permeable and mutually constructive as is observed 
in transition literature (cf. Raven, 2006; Schot & Geels, 2007; Smith & Raven, 
2012; Ulmanen, 2013). Such an analytic focus on the interstitial spaces in which 
creativity in articulation, innovation and consolidation shape transformation 
lays bare the power dynamics involved. It shows that our understanding of the 
power aspects of societal transformation deserve a nuanced assessment that 
brings to the fore that creative action may imply a breaking into existing power 
relationships, problematizing existing practices and articulating alternative 
options and technological designs. At the same time, it may involve making 
use of extant power structures so as to construct support for change. In other 
words, the power that may be said to play out ‘against’ innovative action 
actually presents a potential source of power that agents may creatively use to 
their advantage. Likewise incumbent parties may be empowered by the creative 
articulation of innovative designs to envision new futures. Such a dialectic and 
relational perspective on power that takes into account the interplay between 
‘the new’ and ‘the old’, and between materiality and interpretation, opens up 
new prospects for studying societal transformative change.
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4 — EXPLORING THE MICRO-
POLITICS IN TRANSITIONS FROM 
APRACTICE  PERSPECTIVE: THE CASE 
OF GREENHOUSE INNOVATION IN THE 
NETHERLANDS 

ABSTRACT This article takes up the challenge of moving beyond a 
dichotomous reading of ‘niches’ and ‘regimes’ in transition literature 
in order to grasp the power struggles involved in fundamental 
societal transformations. It is argued that the ‘practice turn’ in 
the social sciences, and particularly Knorr-Cetina’s perspective on 
objects of knowledge, offer a promising starting point for doing 
so. To understand the micro-politics of transitions, an analytic 
framework is developed that combines a focus on power with a focus 
on the creativity at work in the reconfiguration of novel practices. It 
is used to analyze innovations in the domain of Dutch greenhouse 
farming and research in the 1990s and 2000s. In contrast with the 
definition of niches as purposeful constructions, it concludes that 
innovative practices are gradually and experimentally created out 
of dis- content with, and in relation to, existing practices and that 
power dynamics involved in the process are tied up with three 
forms of creativity: (1) the articulation of innovative net- works and 
concepts, (2) the consolidation of the resulting transformation of 
existing practices, and (3) the innovation of actual material objects. 
The second form of creativity is employed notably by ‘regime-actors’.
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4.1 Introduction
Agriculture in the Netherlands has witnessed drastic changes over the past 30 
years. From the 1980s onward, changes in the institutional setting of agricultural 
research and policy-making formed the backdrop of a growing awareness 
about the detrimental impacts of high external input agricultural practices. 
Themes such as the excessive use of chemicals and fertilizers were articulated 
in discussions between agriculturalists, non-governmental organizations 
(NGOs), concerned scientists, policy-makers, and citizens. While initially there 
was a reluctance to include environmental concerns into agricultural practices 
and policy, with time, these became the focal point of dedicated policies. The 
question as to how and why such domain-wide, drastic changes took place is the 
core focus of a dedicated field of research, called transition studies. Transition 
studies is a rapidly developing research domain that focuses on structural 
systemic changes towards a more sustainable society resulting from interacting 
cultural, economic, technological, behavioural, ecological, and institutional 
developments with a sustainability orientation (cf. Elzen & Wieczorek, 2005; 
Elzen, Elzen et al., 2004; Grin, Rotmans, & Schot, 2010; Loeber, 2007; Loorbach, 
2007; Olsthoorn & Wieczorek, 2006).

Key to understanding societal change in the transitions literature is the 
notion of ‘niches’ as spaces where the viability of a technological innovation is 
demonstrated and changes in its context are being made that foster its wider 
diffusion against a backdrop of existing technological ‘regimes’ (Kemp, Schot, 
& Hoogma, 1998, p. 184). The niche-regime dynamics, which were identified 
initially in terms of Strategic Niche Management (Kemp et al., 1998), have been 
elaborated into the Multi-Level Perspective (MLP) on transitions (Geels, 2002; 
Rip & Kemp, 1998) and have been the subject of increasingly sophisticated 
empirical and theoretical analysis (Geels, 2011). Empirical work has shown that 
transitions require changes not only on the niche level, but also on the level of 
incumbent regimes (Raven, 2006). Furthermore, it was observed that changes 
on both levels are reciprocal to such an extent that Smith (2007a) argues against 
perceiving niche-regime relations as dichotomous. Rather, he posits, socio-
technological change should be understood in terms of a dynamic interweaving 
of both, which implies a focus in analysis on ‘translation processes between niche 
practices and regime practices’ (Smith, 2007a, p. 431). In this article, we develop 
an understanding of these ‘translation processes’ in terms of what we dub the 
micro-politics involved in transitional change: the creativity that actors engage in 
(Hoffman, 2013 – here chapter 2) in processes of de- and re-routinization (Loeber, 
2015) when working on innovation, and the power dynamics that are involved in 
the creative interactions between actors, materials, and their contexts.

Given the key role of niches—regime interactions in understanding societal 
change—an exponent of the classic quest to define the role of agency in view 
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of structure—it is surprising how little attention initially was given to power 
dynamics in the transition literature. Of recent, the topic has gained more 
attention. Avelino and Rotmans (2011) as well as Grin (2010) offer sophisticated 
readings of the workings of power in relation to the MLP. Yet these authors each 
in their own way forego the relational perspective on niche-regime dynamics as 
suggested by Smith (2007a). Avelino and Rotmans take as a point of departure 
the relative independence of regime-players (i.e. actors with vested interests 
that share a dominant perspective on what is a desirable and feasible way of 
production and consumption in some domain) and niche-players, while Grin 
(2010, p. 283) relates specific types of power exclusively to specific levels of the 
MLP. However useful their insights, they fail to appreciate how both niche and 
regime, through the power struggles that actors engage in, cause each other to 
transform over time. With this article we seek to contribute to an understanding 
of the linkage between niches and regimes from a power perspective. We will do 
so by drawing on practice theory to develop a relational perspective on power in 
transitional change.

Practice theory has been identified as offering a potentially relevant 
contribution to transition theory (e.g. Hargreaves, Longhurst, & Seyfang, 2013; 
Shove & Walker, 2007) as it provides insight into how agency (e.g. of niche-
players) is both enabled and, most notably in view of innovations, constrained 
by the ‘force of habit’ in producers’ and consumers’ practices. The force of habit 
exerts power over individuals and their actions that can only be understood by 
viewing them within the social contexts in which they are embedded (Reckwitz, 
2002a; Schatzki, Knorr-Cetina, & von Savigny, 2001). In their turn, Shove and 
Walker, who argue against the idea that transitions can deliberately be brought 
about in the pursuit of specific sustainability goals, fail to develop insight into 
the subtleties of niche and regime co-evolution, beyond the mere observation 
that ‘material forms and practices evolve over time’ (2007, p. 766).

To grasp the subtle modifications of niches and regimes evolving in relation 
to one another, we draw on Arts and Van Tatenhove’s (2004) exploration of the 
workings of power and relate this to practice theory. Empirically, we ‘zoom in’ 
on an innovation in horticulture, the Closed Greenhouse, that many (Grin & 
Van Staveren, 2007; Hoes, Beekman, Regeer, & Bunders, 2011; Termeer & Dewulf, 
2012) considered a lever in the wider process of transitional change in agriculture 
described above (see Box 1). The case relates how on the brink of the twenty-
first century work on energy-saving technological innovations in greenhouse 
farming became central to reorganizing policy-making, horticultural research, 
engineering, and environmental activism and thus strongly influenced a 
wider reorientation in the agricultural domain. The question central in this 
article is how we can understand the interaction between the dynamics in the 
Netherlands between 1995 and 2010 in energy-oriented greenhouse innovation 
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and research on the one hand and changes in its wider context (horticulture as 
such and agricultural policy-making) on the other.

Box 2: Energy-oriented greenhouse innovation: the ‘Closed Greenhouse’ 
Greenhouses require the regulation of energy flows. A greenhouse captures 

the heat that plants need for growing. The use of burnable energy sources (such 
as coal in the past, and natural gas today) enables farmers to lengthen the 
growing season even when sunlight is scarce. The technology-intensive and 
controlled environment of the greenhouse allows for a constant optimization of 
farming conditions. Yet in summer, when sunlight is abundant, the windows of 
greenhouses need to be opened to lose excess heat and humidity, at the cost of the 
controlled climate (Hoes et al., 2011).

In 1996, a project sought to demonstrate the ‘Greenhouse of the Future’ at a 
horticultural exposition dubbed Floriade held in the province of North-Holland. 
Firms and scientists developed a variety of energy-optimizing designs. One 
design, from company Ecofys, came to not only dominate the project but also 
served as a guiding image’ (Loeber et al., 2013) in directing subsequent greenhouse 
research, farming innovations, and policy work. This ‘Closed Greenhouse’ concept 
was originally built on the idea to close greenhouses year-round and make 
them independent of external energy sources other than the sun. Through heat 
exchangers, greenhouses could be ventilated with air cooled and heated by water: 
in summer, heated water was stored underground, to be used again as a source for 
heating in the winter. Thus, a greenhouse not only was its own source for heating 
and cooling, but it also presented an entirely closed system that allowed farmers 
to boost production by increasing the level of carbon dioxide, and to reduce 
vulnerability to air-borne diseases.

The data presented in this article were collected via participant observation of 
innovation work conducted in policy bodies, research centres, and greenhouse 
farms, and through in-depth interviews with key actors from the fields of 
horticulture, energy-oriented greenhouse research, and policy-making. 
Triangulation of the data gathered via interviews took place by relating these 
to a systematic investigation of newspapers and official documentst.13 This 
investigation was informed by the perspective of the actors engaged in the 
practices under scrutiny, yet not restricted to these actors’ ‘idiographic point 
of departure’ (Winch, 1963). An asset of the practice perspective is that it gives 
focus to an exploration of the routinized and shared sets of rules and resource 

13 The ethnographic data have been ordered, coded, and analyzed by means of index cards. 
For the analysis of debates and events in newspapers and official documents, the software 
of Atlas.ti has been used.
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that are present in the practice’s context, even if not explicitly observed by 
the actors bound by these and drawing on them (Loeber, 2015). Below, after 
elaborating the analytic take in Section 2, the processes of change in greenhouse 
innovation and research will be detailed in Section 3. By way of conclusion, the 
added value of adopting a practice perspective on niche-regime interactions for 
understanding transitory change in agriculture, and the implications of the 
empirical work for refining the framework for studying power and creativity in 
transitional change will be discussed in the final section.

4.2 A Practice Perspective on Creativity and Power in 
Transformative Change
Descriptions of what is called ‘a practice perspective’ vary among authors who 
present their work under that label, yet there is consensus on key concepts. 
A practice—say cooking, or driving a car, or breeding pigs—is defined as ‘a 
routinized way in which bodies are moved, objects are handled, subjects are 
treated, things are described and the world is understood’ (Reckwitz, 2002a, 
p. 249). Given its focus on habit and routine, the practice orientation seems 
ill equipped to analyze processes of transformative societal change. After all, 
any transformative change rather involves a de-routinization of the habitual 
(Loeber, 2015). That, in turn, arguably requires creativity as well as power 
(Hoffman, 2013– here chapter 2). Joas (1996) refers to creativity as enabling ‘the 
permanent reorganization and reconstitution of habits and institutions’ (1994, 
p. 72). Drawing on Joas, we define creativity as the ongoing reconfiguration of 
routines, habits, and institutions involved in making daily conduct practically 
effective and meaningful. Creativity becomes manifest when actors orient 
their actions towards certain specific structures at the expense of others, 
disregarding these so to speak, and thus creatively shape the environment of 
their actions, through their actions.

Within the body of practice-oriented research, the work by Knorr-Cetina 
(2001) stands out for its focus on change, or, one might argue, on creativity. To 
theorize change from a practice perspective, she puts what she calls objects of 
knowledge centre stage. Such objects, she posits, have the capacity to ‘unfold 
indefinitely’. Characteristic of such an object is its transiency:

I want to characterize objects of knowledge in terms of a lack in 
completeness of being that takes away much of the wholeness, solidity, 
and the thing-like character they have in our everyday conception. The 
everyday viewpoint, it would seem, looks at objects from the outside as 
one would look at tools or goods that are ready to hand or to be traded 
further. These objects have the character of closed boxes. In contrast, 
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objects of knowledge appear to have the capacity to unfold indefinitely. 
They are more like open drawers filled with folders extending indefinitely 
into the depth of a dark closet. ... [T]hey continually acquire new 
properties and change the ones they have. (2001, p. 190)

Knorr-Cetina’s interpretation of change in the habitual as compelling a focus on 
objects (‘objects of knowledge’) that trigger an awareness of non-routine presents 
a useful building block in theorizing agency from a practice perspective. Yet 
while she thus provides a useful alternative conceptualization of what in 
transition literature from a sociotechnical perspective is called a niche, she does 
not problematize the context of a changing practice, that is, the equivalent of a 
regime. To fill this conceptual hiatus, Hoffman (2013– here chapter 2) proposes 
the use of Bourdieu’s (1996) concept of field to conceptualize context. Field 
shares with the notion of regime that it is ‘a meso-level concept denoting the 
local social world in which actors are embedded and toward which they orient 
their actions’ (Sallaz & Zavisca, 2007, p. 24). Moving beyond the sociotechnical 
reading of the regime concept, field as an empirical concept furthermore helps 
to lay bare, as Hoffman (2013 – here chapter 2) points out, the relationships 
underlying the observable interactions between actors, which become manifest 
as a field du moment they are being challenged by a newly developing practice. 

Because of this relational understanding of what we here call a de-
routinization of the habitual, the notion of field is useful for conceptualizing 
the translation processes (Smith, 2007a) between innovative practices and their 
contexts. The agency involved in orienting practices towards specific structures 
while obscuring others demands the demonstration of creativity. To analyze 
the micro-politics of the translation process between the non-routine practices 
and the fields in which these are embedded, we distinguish between three 
manifestations of creativity (cf. Hoffman & Loeber, under review – here chapter 
3). Obviously, in innovation, there is creativity as such, that is, creativity is 
required to establish a productive relationship between making sense of what 
has become an object of knowledge and the actual rethinking and redesigning 
of the object as a material artifact.

Furthermore, there is creativity in ‘articulation’, a term we borrow from Rip 
(1986), which occurs ‘when links are formed where there were none, or where 
these were merely weak’ (1986, p. 353). In contrast to Rip’s network-focused 
reading of the concept, we posit that articulation involves the identification 
and de-routinization of artifacts and relations as an object of knowledge that 
is bound to change. The manifestation of articulation implies an opening up 
and re-settling of fields that do not occur spontaneously but develop out of the 
step- by-step modification of standing practices. Also, articulation comes to an 
expression in the ensuing actions that ‘ruffle up’ the fields in which standing 
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practices are embedded. This, thirdly, involves ‘creativity in consolidating’ 
change through the restoration of routine by the re-embedding of novel practices 
(Hoffman & Loeber, under review – here chapter 3). The consolidation of change 
might help to restore routines or, when it invokes new unease, inspire new 
articulations that might cause a further de-routinization of standing practices.

In the manifestation of creativity in shaping agency, actors draw on and 
exert power. In order to analyze the power dynamics involved, we distinguish, 
following Arts and Van Tatenhove (2004; cf. Grin, 2010), between dispositional 
power (i.e. the power resources one has, such as money, knowledge, reputation, 
etc.), relational power (i.e. the capacity to influence others and their context), 
and structural power (i.e. the power that ‘refers to orders of signification, 
legitimisation, and domination, which are “materialised” in discourses as 
well as in political, legal and economic institutions of societies’; Arts & Van 
Tatenhove, 2004, p. 351).

With our case study, we set out to observe manifestations of creativity and 
power that shape the interface between de-routinized practices that evolve 
around an object of knowledge (our conceptualization of what may be considered 
equivalent to a niche), and their context. This context we conceptualize hence as 
more or less coagulated fields of practices. In the empirical work, we will view 
the greenhouse as an object of knowledge. With its ‘unfolding’, the (knowledge) 
practices in which it was embedded changed through the creativity employed 
by various actors, who responded to the friction that the attempts at innovation 
caused in the fields of practice they drew upon. While all three forms of 
creativity can be observed to time and again play out in innovation processes, 
we have identified three episodes in which a particular manifestation of 
creativity was dominant in the development (i.e. the ‘unfolding’) of the closed 
greenhouse: creativity in articulation (1), creativity in innovation (episode 2), 
and creativity in consolidation (episode 3). Below, for each of the episodes, we 
analyze how power dynamics changed through creative interactions between 
the involved actors, materials, and their context. In the epilogue we describe 
how these creative dynamics around the closed greenhouse came to a halt when 
the unfolding object of knowledge was drastically redefined.

4.3 Dynamics in Dutch Greenhouse Farming and Research
In the 1990s, agricultural practices in the Netherlands were deeply affected 
by the ‘professionalization’ of agricultural politics. New public management 
accelerated the dismantling of corporatist institutions, the promotion of 
entrepreneurship, and the discouragement of informal policy networks. The 
‘iron triangle’ of the agricultural policy elite in parliament, the ministry of 
Agriculture, and the Agricultural board (Het Landbouwschap) largely fell 
apart, as did the intimate intertwinement of agricultural practices with the 
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infrastructure for agricultural research and extension. These developments 
left the agricultural community wondering how to respond, collectively, 
to emerging problems such as the manure surplus and flooding threats 
(Frouws, 1998). Yet, the resulting institutional void (Hajer, 2003) also implied 
opportunities for new collaborations among agriculturists and with ‘outsiders’ 
to the agricultural community such as environmentalists. With the newly 
established Dutch Federation of Agriculture and Horticulture (LTO-Nederland), 
agricultural entrepreneurs tried to overcome their societal ‘isolation’ (Leerink 
& Van’t Wel, 1995) and restore the agricultural policy community’s dispositional 
powers (Broersma, 2010).

4.3.1 Episode 1: The Articulation of New Networks Around 
Greenhouse Farming
Wherever agriculturalists tried to develop a response to the new situation, 
friction developed with the deeply vested habits and interests in agricultural 
practices. New networks of innovative agricultural entrepreneurs conflicted 
with groups (e.g. of dairy farmers) who felt misrepresented by LTO-Nederland 
(Van Vegchel, 1996). Its outreach to ‘outsiders,’ actors outside the domain 
of agriculture, antagonized farmers (‘Landelijke club is weinig concreet’, 
1995) who accused LTO-Nederland of embracing liberal policies that would 
abolish the protection of farmers hitherto legally ensured. In the domain of 
greenhouse farming, anyeffort at bringing about change was bogged down by 
the dispositional powers of the existing infrastructure and networks.

4.3.1.1 Creativity in articulating options for innovation in 
horticulture. 
Among the few domains in which agriculturalists were able to properly 
communicate across actor groups was greenhouse farming, especially on the 
issue of spatial planning. In various arrangements, horticulturalists engaged 
in discussions on policies that foresaw a relocation of ramshackle greenhouses 
to concentrated zones with large new greenhouses, making room for nature 
development and new residential areas. These discussions served as a lever to bring 
together various horticultural groups to discuss their concerns such as the poor 
coordination between municipal policy-makers and the uneconomic activities of 
small ‘cheap-jack horticulturalists’ (scharreltuinders, Vermeulen, 1998).

The support for relocation policies enabled LTO-Nederland to develop 
relational power by cooperating with policy-makers and advocacy groups to 
draft plans for the greenhouse farming community. Early 1996, an agreement was 
sealed between LTO-Nederland and three environmental NGOs on a restructuring 
of 2500 hectares of standing greenhouse farming areas (‘Milieuclubs en 
tuinbouw’, 1996). Moreover, these ambitions trigged the interest of banks that at 
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the time ‘cherry picked’ (Abrahamse & Piersma, 1996) projects in their attempt to 
create ‘green funds’ under the label of sustainability. Through the involvement 
of different actors (provincial politicians, horticultural delegates, bankers, and 
so on) and materials (e.g. land and existing greenhouses), it became possible to 
let go of settled ideas on greenhouse farming and to contemplate alternative 
futures. By opening up possibilities for cooperation with relative ‘outsiders’, 
facilitated by the trust in the high-tech nature of greenhouse practices, farmers 
were enabled to explore novel practices in agricultural cooperation. In contrast 
with the antagonism that plagued other networks, the newly formed association 
stood out in its ability to develop relational power across actor groups. Yet, as 
this helped LTO-Nederland to cooperate more closely with policy-makers, it 
stirred resistance among other agriculturalists like pig breeders. This in turn 
boosted the idea of the ‘malleability’ of the greenhouse farming community.

In the discussion on relocating greenhouses we see that power dynamics 
gradually change. The growing idea that horticulture offers a promising option 
for change helped to articulate what had remained inarticulate in a broad 
range of other agricultural domains. By offering an opportunity to redefine 
agricultural practices, it allowed actors to develop relational power in the 
exploration and formation of new associations. The developments—unsettling 
existing practices and settling new ones—show what we call here creativity in 
articulation. By perceiving agriculture as a dynamic field, such articulation 
dynamics become visible. This in turn enables one to see that actors developed 
power merely by opening up directions for rethinking their professional 
business and future through their association with ‘unusual’ partners.

4.3.1.2 Creativity in consolidating changes in the landscape 
of North Holland. 
When the newly developing associations and ideas settled into concrete 
plans for a reordering of the horticultural business sector in the province of 
North Holland, tensions with the inertia of infrastructures occurred. The 
idea to relocate greenhouses coincided with more generic provincial plans to 
redevelop the largely desolated area of ‘Haarlemmermeer’. The co-development 
of both plans offered provincial policy-makers an opportunity to try to improve 
upon existing greenhouses that they considered economically obsolete and 
performing below environmental standards. Time and again however their 
plans ran into protests of the greenhouse-farming community. The policy-
makers saw themselves locked into the dispositional power of the existing 
greenhouse infrastructure.

This situation changed when a plan was launched for marketing the 
relocation idea. It suggested the organization of the world-expo on horticulture 
(called Floriade) in the Haarlemmer in 2002. With the Floriade in view, provincial 
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deputy Bob Verburg initiated a project for exploring the ‘Greenhouse of the 
Future’. Drawing on recent movements towards automation and ‘clean-tech’, the 
idea was to exhibit at the Floriade an impression of the Greenhouse of the Future 
showing promising ‘technologies of 2010’. The plan thus redefined greenhouse 
farming as an opportunity for technology companies to develop new business. 
The idea of shaping entirely novel farming practices became an important source 
of structural power: by including a role for technology companies, it became 
possible to picture how starting over in a new area could result in a drastic 
break with existing farming practices. As a result, the downsides of traditional 
greenhouse farming now became a source of dispositional power, showing the 
potential assets in reconstructing greenhouses in a new area. As a consequence, 
the institute of the Floriade became a source of dispositional power in projecting 
a trajectory of change and alluring the greenhouse farming community to 
join in, for example, in the optimistic advertisement of greenhouse farming 
to the general public (Wim Duffhues, personal communication, 3 October 
2013). Connecting to a vision of technological innovation—through a series 
of activities that we dub creativity in consolidation—the novel greenhouse 
practices could suddenly draw on substantial dispositional power, marking out 
how they would emanate from existing practices.

4.3.1.3 Creativity in the actual materialization of greenhouse 
innovation. 
Setting up an organization with sufficient authority to design a ‘Greenhouse of 
the Future’ proved difficult. It came with a clash of interests between various 
parties, which complicated the selection of participants. The newly appointed 
chair, Wim Duffhues, had to go to great lengths to embed the project in a myriad 
of existing policy arrangements, to secure funding, to select horticultural 
delegates, and to outline the goals of the project. The solution to the latter 
challenge was found in linking the project to the targets for environmental 
improvement and energy savings for the year 2010 that were laid down in a 
covenant between horticulturalists and government regarding environmental 
performance indicators. The next hurdle was the selection of technologies. 
The invited technology companies merely promoted their innovations as 
isolated ideas without paying attention to the specific contexts and concerns of 
greenhouse farming.

As a result, the initially promising development was stuck in mid-air. The 
plans of the horticulturalists were too far off from the technologies offered. Then, 
unexpectedly, a solution came along: a delegate of engineering company Ecofys, 
Hans Opdam, presented a fitting plan. Opdam proposed to redesign the ‘system’ 
of greenhouse farming, designing custom-made greenhouses that promised 
higher yields against less costs (Hans Opdam, personal communication, 
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December 2012). Ecofys’ commitment to optimizing farming practices became 
an important source of dispositional power, giving greenhouse farming a 
role in resolving societal problems such as those related to CO2 emissions and 
environmental pollution.

This new dispositional power stemmed from the emerging creativity in 
innovation that turned the Greenhouse of the Future into a materialized object 
of knowledge. Working from his inspiration to develop ‘system’ concepts, 
Opdam found that greenhouses were not fully closed in actual daily usage: 
horticulturalists opened windows for cooling and dehumidification on warmer 
days. To him, the routine of opening windows presented an opportunity to 
focus the innovation process. Opdam believed it was possible to further close 
greenhouses with existing in-house know-how of technical systems. This 
insight gained relevance when he found it echoed experiments by horticultural 
researchers in the early 1990s that had failed (Bakker, 1993) as well as the vision 
of the ‘greenhouse as a giant solar collector’ (Bot, 1994, our translation). The 
project now triggered new networks between horticulturalists, engineers, and 
researchers that would help to materially unfold what had failed in the past.

4.3.2 Episode 2: Difficulties in Developing New Configurations for 
Innovation
As the project became a serious effort to rethink and redesign greenhouses, 
the project’s chair Duffhues foresaw tensions with existing innovation 
arrangements. As a policy-maker he experienced continuous friction between 
entrepreneurs, researchers, and policy-makers over the relevance of research 
and innovative activities. Much effort went into finding an agreement on the 
design of arrangements like ‘entrepreneurial platforms’ to decide what is 
relevant for research and what should be left to entrepreneurship. Nonetheless, 
because of the hard-fought agreements, such institutions presented sources 
of considerable dispositional power to sanction a division of roles between 
researchers and entrepreneurs in innovation and in developing ‘alternative 
designs’ such as those developed for the Greenhouse of the Future project.

4.3.2.1 Creativity in attempting to articulate knowledge practices—to 
no avail. 
Wishing to include researchers in the project to profit from their know-how on 
cultivation, Duffhues contacted researchers from the Institute of Agricultural 
and Environmental Engineering (IMAG) from Wageningen University. Centrally 
located in the traditional iron triangle of agricultural research and extension, 
IMAG had been involved with the failed experiments with closed greenhouse 
designs in the 1980s and the early 1990s. The Closed Greenhouse concept 
remembered IMAG researchers of the negative impact it had had on the trust 
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and authority stored in them by farmers and policy-makers; hence they refused 
to join the project.

The researchers’ negative response to the invitation caused the power 
dynamics in the project to change. Confronted with the project, the researchers 
felt the urge to develop relational power by explicitly opposing the Closed 
Greenhouse idea. Relating how entrepreneurs had unsuccessfully implemented 
a Closed Greenhouse years ago, the researchers used the project to magnify their 
role in providing secure and solid knowledge to the majority of horticulturalists 
not willing to engage in risky experiments. In making this argument to revalue 
their position, the researchers depreciated the role of leading horticulturalists 
in shaping new techniques. The project thus re-stirred opposition between 
researchers and entrepreneurs, a tension that harked back centuries, witness to 
the following citation from around 1900:

‘We are against the so-called scientific gentlemen, who want to govern the 
[horticultural area] Westland and to dictate the law to horticulturalists’.

 (cited in Doesburg, Kooistra, Vonk Noordegraaf, & Winden, 1999, p. 33, our translation)

In other words, by trying to creatively deal with the prevalent tensions in the 
field, the project members achieved the opposite of what they hoped: the alienation 
of IMAG researchers and a dismissal of their ability to achieve the Greenhouse 
of the Future. Efforts to include scientists instrumentally as providers of facts 
downplayed scientists’ role in innovation. Resenting this development, the latter 
sought to (re)define their position by belittling the role of horticulturalists and by 
appreciating technical innovation as a largely exogenous trend.

4.3.2.2 New cooperation in innovative knowledge practices. 
In order to seduce the IMAG researchers to participate, they were invited to 
include their own research agenda in the development of the Greenhouse of the 
Future project. Opening up the project for the research activities of outsiders 
was a welcome ‘new impulse’ in energy-oriented research for greenhouse 
farming (Campen, De Zwart, Van De Braak, Kool, & Jansen, 2001). Research 
had found itself increasingly trapped in a double bind. One the hand, the 
institutionalization of output indicators (such as the number of scientific 
publications) forced researchers to work within the premises of classic scientific 
experimentation. On the other hand, steady cutbacks in funding as well as 
growing pressure to closely interact with ‘end-users’ in optimizing experiments 
to boost the applicability of their output put additional, contradictory, demands 
on the researchers.2 The idea of ‘system designs’ of future greenhouses—the 
terminology that was developed in the project—offered the researchers a new 
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way to demonstrate the long-term relevance of their work.
Having the IMAG researchers on board implied a substantial increase in the 

project’s overall access to dispositional power. Rather than just contributing 
know-how, the IMAG researchers embedded the designing of the Greenhouse 
of the Future into existing innovation institutions. With the help of IMAG, 
different designs were made for growing tomatoes, the exemplary crop 
cultivated in the so-called Venlo greenhouses. It is beyond the scope of this 
article to elaborate a comparison between farmers using Venlo Greenhouses 
(usually the first to adopt innovations) and those using ‘Breedkappers’ (more 
conservative growers). Yet let it be clear that by addressing the tomato-growing 
innovative horticulturalists, the project got itself embedded in deeply vested 
mechanisms that coordinate innovation in the horticultural field. On this 
basis, the project developed relational power to project the unfolding of the 
greenhouse, to include different innovative techniques.

The new dispositional power in projecting change in existing practices had 
profound consequences for the organization of the project. As the researchers 
helped to define different ‘systems’ out of the studied techniques, the project 
focused increasingly on the diversity of options for change in greenhouse 
farming. Gradually, the meaning of ‘systems’ changed, and with it the project, 
towards an abstract idea of system-based greenhouses of the future, entailing 
multiple options for its concrete material manifestation.

4.3.2.3 Creatively managing horticultural innovation. 
With the scientists on board, the project came to be increasingly defined in 
terms of its relationship with other practices. In order to draw on the agency 
of these practices in embedding the Greenhouse of the Future, its difference 
from other practices started to become an issue. Especially the scientists in 
Ecofys, who had positioned themselves as developers of a novel practice, felt 
it was increasingly difficult, with its ongoing consolidation, to articulate the 
greenhouse of the future. Ecofys moved on to patent the Closed Greenhouse 
design (CG© from here on) to shield its investment in the project (Hans Opdam, 
personal communication, December 2012). This provoked a strong reaction 
among horticulturalists who criticized Ecofys for single-handedly claiming the 
collective efforts that had gone into the development of the CG©.

In other words, in the process of consolidating the Greenhouse of the Future, 
it became increasingly difficult to articulate it as one object as had been the 
case initially. While it was first articulated as a Closed Greenhouse linking up 
multiple elements from various fields (covenants, land, and horticulturalists 
habitus), now it became increasingly defined into separate objects of innovation 
with their own trajectory of change.
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4.3.3 Episode 3: Consolidation as a Trigger for Further Articulation 
and Innovation
New tensions developed in the science– engineering networks that had formed 
around the Greenhouse of the Future concept when in 2000 a trial was set up 
for cultivating tomatoes in the research station in Naaldwijk. The research 
station was founded in the late nineteenth century to boost horticultural 
productivity and formed the heart of vested knowledge interests in the field. 
For the Naaldwijk researchers, the trial in a one-hectare closed greenhouse was 
not a demonstration of Ecofys’ GC© design, as expected by Ecofys, but rather an 
experiment in exploring and further developing the closed greenhouse object. 
Yet given Ecofys’ patent, the experiment took place under quasi-commercial 
conditions, which put demands on the design of the installation that seemed 
ill-suited for cultivation in the eyes of the researchers. Distrust between the 
two actor groups deepened because of Ecofys’ unfamiliarity with horticulture 
and the (literal physical) distance between Ecofys’ office and Naaldwijk. This 
fuelled the already existing scepticism among colleague researchers and 
horticulturalists who sat on the supervising committee responsible for the 
allocation of funds to new experiments (De Gelder, personal communication, 
April 2013; Hans Opdam, pers. comm., December 2010), negatively impacting 
the sources of relational power required for embedding the closed greenhouse 
in the fields of science and greenhouse farming.

4.3.3.1 Creatively articulating new options for collaboration. 
This situation changed, however, when a researcher (Arie de Gelder) of 
Naaldwijk got involved in the project in order to ‘make it work’. He persuaded 
Ecofys scientists to visit the test site more often and adjusted the settings of 
the installation. Through these efforts, breaking with conventional routines, 
trust in their complementarity was restored among engineers and researchers. 
The ensuing close cooperation made the installation run for two consecutive 
days—quite an accomplishment—after which new funding was secured for a 
year-round trial in 2002. The trust now vested in Ecofys furthermore helped to 
break down defensive mechanisms among other actor groups and opened up 
the closed greenhouse system for further innovation. The initial scepticism 
among researchers and their unfamiliarity with Ecofys thus changed into 
perceiving their cooperation as a source of dispositional power, to draw from 
when developing an alternative to habitual, business-as-usual knowledge 
practices at the research station.

4.3.3.2 Creativity in consolidating the novel designs in their contexts. 
The newfound trust not only yielded a change in power dynamics, but also 
induced further innovations. It helped to rethink and reactivate the networks 
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cutting across the fields of engineering, science, and horticulture. In practice, 
the close cooperation enabled a fine-tuning of the closed greenhouse concept 
and gearing it to horticulturalist and research practices. For example, the 
design was augmented with computer software for intensive monitoring, and 
extended to include an open section in order to use surplus hot water stored in the 
summer. With these extensions, the closed greenhouse gradually evolved, now 
unfolding as a material object. These material innovations helped reconcile the 
design with innovations in other fields (e.g. information technology) and with 
existing practices (e.g. accommodating horticulturalists’ need for monitoring, 
and linking it up with existing ‘open greenhouses’ using low-grade energy). In 
doing so, the greenhouse developed into an object that could be adopted and 
further refined within horticulturalists’ practices.

Ecofys considered the concrete material manifestations of the new 
greenhouse system a convincing success. Yet this success immediately created 
new pressures. In spite of its enthusiast reception, Naaldwijk pleaded for a 
carefully guided and gradual introduction of the system in the ‘practice’ of 
horticulture:

‘Imagine that something goes wrong, than the entire branch would suffer 
as a result. Furthermore it is not doable for contractors if everybody 
wants a system at the same time’. 

(De Gelder in ‘De Westlander vertelt’, 2003, our translation)

Ecofys’ management, however, intended to capitalize on the dispositional 
power of the momentary success of the GC©. To that end, it sat on research 
results while setting up a spin-off company—Innogrow—to commercialize 
the marketing of GC© first. It was marketed as a ‘package’ that came with an 
on-the-spot assembling service and a training to acquire the skills for using 
the monitoring software. Innogrow sold the first GC© package even before the 
official presentation of the design at the annual Horti Fair in fall 2003. Soon 
after it was sold to more horticulturalists’ associations.

Before too long, however, Innogrow experienced the limits of its dispositional 
power in the field of greenhouse farming: it had no established connections to 
primary producers yet needed these in order to prove the added value of the 
GC© in crop cultivation. What added to their predicament was that their initial 
clients, horticulturalist companies Themato and Prominent, did not view 
themselves as mere consumers of a given product, but themselves engaged in 
improving the design from the perspective of their professional practice. The 
GC© technique, however, did not allow for accommodating experiments with 
new crops and cultivation methods. Moreover, Innogrow could not handle 
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the new knowledge questions on these issues. As a consequence, the faith 
innovative horticulturalists had put in the closed greenhouse evaporated. Given 
that the design also lost its foothold in research and policy with the finalization 
of the experiments in Naaldwijk, it left the horticulturalists as well as Innogrow 
derived of dispositional power to counter the disgruntling developments.

The fixation of the greenhouse into a ‘definite’ (that is, patented) form 
interestingly brought the process of its ‘unfolding’ as an object of knowledge 
practically to a full stop. The successful consolidation of the innovative design 
in existing practices, transforming these in the process, now seemingly 
implied its Waterloo. This situation however changed quite suddenly, due 
to developments in policy. Since 2001, LTO-Nederland and the ministry had 
cooperated to develop a policy project that took its inspiration from the closed 
greenhouse concept and the image of the ‘greenhouse as a giant solar collector’. 
The project envisioned a drastic reframing of the greenhouse, from an ‘energy 
guzzler’ (energieslurper) into ‘Greenhouse as a Source of Energy’ (abbreviated 
to KaE in Dutch). Starting from this entirely novel future image, the involved 
actors believed, the greenhouse farming community could contribute to 
meeting political demands regarding CO2 emission reduction (Grin & Van 
Staveren, 2007).

Initially, the KaE project developed considerable power as it was embraced 
by policy-makers who adopted Transition Management (Loorbach & Rotmans, 
2006) as a new policy approach, and who were in dire need of appealing visions 
of drastic sociotechnical change (Roza, 2006). Yet, policy-makers in the 
Horticulture Commodity Board involved in planning resisted the domination of 
the closed greenhouse concept over their existing projects (Commodity Board, 
2006). In an effort to strengthen the KaE idea, the policy-makers reached out to 
horticulturalists and Naaldwijk for support. This gave a new boost to the now 
halted network formation around the closed greenhouse concept, re-energizing 
its unfolding.

4.3.3.3 Creativity in innovating beyond the ‘final’ innovative design. 
In 2005, a platform (SynErgie) was set up for ‘forerunners’ (the innovative 
horticulturalists), policymakers, and researchers to share insights, questions, 
and ideas on new research and funding to further develop the closed 
greenhouse. Drawing together policy, research, and end-users, this network 
developed considerable dispositional power. Horticulturalists thus could 
move on in developing the object without needing Innogrow, and policy-
makers could outflank the colonizing position of the KaE actors within LTO-
Nederland and the ministry. Exchanging knowledge, funding, and research, 
the platform successfully demonstrated the feasibility and opportunities for 
further development of different materializations of the closed greenhouse. 
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To emphasize the ongoing development, they labeled new materializations 
of the idea as ‘semi-closed’ greenhouses. The ‘semi-closed greenhouse’ was 
widely embraced as one of the most promising options for national energy use 
reduction, and was included in a new governmental energy program, Clean and 
Efficient (Schoon en Zuinig), in 2007.

4.3.4 Epilogue—a New Turn in the Course of ‘Unfolding’ 
Greenhouse Innovation
Despite the euphoria over the semi-closed greenhouse, again tensions 
developed between the researchers, engineers, and leading horticulturalists. 
For the researchers and policy-makers, the primary goal of the new network 
was to further innovate the (semi-)closed greenhouse on the basis of standing 
knowledge production modes. Since more and more horticulturalists adopted 
semi-closed systems, creating new demands for knowledge, there was a sense 
of urgency to do so. The horticulturalists, however, regarded the platform as 
a means to strengthen their role in expanding knowledge on existing semi-
closed systems. They successfully shifted the platform’s focus away from the 
technologies used to innovations in cultivation techniques.

The horticulturalists and engineers (installers) claimed that further 
development of the concept should take place within the confines of actual 
horticultural production practice, that is, within their domain of expertise. 
They concluded that the semi-closed greenhouse as a concept was now 
sufficiently developed, yet that only parts of the design could be marketed, 
given the ‘uneconomical’ nature of the closed greenhouse as a grand design. 
They set out to convince the majority of horticulturalists who were less inclined 
to innovate (the ‘peloton’ as contrasted to the forerunners such as themselves, in 
terms of Rotmans & Kemp, 2003) of the added value of the closed greenhouse. In 
contrast, the researchers and policy-makers emphasized the incompleteness of 
the closed greenhouse as a concept, and argued for more innovation and formal 
knowledge production (Poot & Hietbrink, 2006).

The researchers found themselves stuck between innovative horticulturalists 
on the one hand, and the ‘peloton’ of non-innovative horticulturalists on the 
other. As the positioning of the innovative horticulturalists seemed to endanger 
trust in the closed greenhouse as a concept, the researchers and policy-makers 
searched to secure a relationship with the majority of horticulturalists. To this 
end, a policy program called ‘acceleration program Semi-Closed Greenhouse’ 
was set up, including subsidies and workshops on the usage of semi-closed 
systems. Notwithstanding their efforts, the stories on the uneconomical nature 
of the closed greenhouse caught on, leading to a growing general distrust in 
its feasibility. Now disconnected from Ecofys and Innogrow, who had assumed 
the role of innovators before, the researchers and policy-makers lacked the 
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dispositional power to maintain trust in the closed greenhouse.
Again, the impasse within the innovative network was resolved through the 

influence of external dynamics. Ministerial policy-makers gave the project a 
prominent place in their advocacy efforts for domain-wide energy savings that 
were to build on ‘proven’ technologies rather than on far-sighted innovations. 
They requested the researchers at Naaldwijk to drop the high-tech approach. 
Instead, they requested them to come up with a system of ‘simple tricks and 
tips’ that together would result in 50% energy savings in greenhouse farming. 
The shift in perspective followed from the realization that:

‘... [the closed-greenhouse approach] did not lead to a breakthrough as 
it lacked the capacity for low-energy cultivation. They started with 
building the roof as it were, while the walls were not yet standing’.

 (Leo Oprel, Ministry of LNV in Enthoven, 2010, p. 5, our translation)

The researchers suddenly saw themselves placed before an entirely different 
challenge. In a creative frenzy, combining all kinds of know-how and insight 
developed over the past decade, they managed to come up with a combination 
of proven innovations that met the criteria set (Arie de Gelder, personal 
communication, April 2013). They jotted down the idea in a report titled ‘Guiding 
images’, written in a modular fashion in such a way that horticulturalists could 
‘pick and choose’ from the collection of tips, tricks, and technical innovations 
(Poot et al., 2008). To accompany the report, the Horticultural Commodity 
Board developed a companion guide dubbed ‘The New Gardening approach’ 
(Het Nieuwe Telen), based on simple steps to help horticulturalists practically 
save energy without the need to substantially change existing routines. This 
development marked a fundamental move away from the Commodity Board’s 
KaE policy to support forerunners in the horticultural field, in favour of 
addressing the majority of greenhouse farmers to work on energy saving (Piet 
Broekharst, personal communication, September 2013).

In short, via this development in the context of the innovative knowledge 
practice, the unfolding of the greenhouse as an object of knowledge was 
completely redirected. Rather than redesigning a technical entity, now 
innovation implied the reshaping of horticulturalists’ tacit knowledge. These 
fundamental, genuinely innovative shifts in what is considered an ‘innovation’ 
came about as a result of the new network between researchers, ministerial 
policy-makers, and horticulturalists (and their Commodity Board) that 
developed in view of the closed greenhouse as an unfolding object. So while the 
‘Closed Greenhouse’ was seldom explicated as a concept, let alone materialized, 
it continued to exercise influence (and does so to this day). It impacted socio-
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material networks, and the stories of its successes and failures continued to 
influence practices in the domains of policy, research, and horticulture.

4.4 Conclusions and Discussion
This paper described in detail the developments in energy-oriented greenhouse 
innovation and research in the Netherlands between 1995 and 2010, to explore 
the micro-politics in transformative change from a practice perspective. The 
detailed analysis first and foremost shows that there is no clear-cut division 
between innovative practices on the one hand (often referred to in terms of a 
‘niche’) and the vested interests manifest in institutions, prevailing rules, and 
actors (alternatively referred to as ‘regime’) on the other. This observation is in 
line with Raven’s (2006) and Smith’s (2007a) empirically informed plea to step 
away from projecting niche and regime as dichotomous entities, and to rather 
focus on the ‘processes of translation’ that shape the interaction between the two.

We have done so by drawing on practice theory to bring into full view the 
power struggles involved in the dynamics of translation. We have argued to 
conceptualize niches in terms of de-routinized practices, that is, to perceive 
of them as a series of practices that evolve with the unfolding of an object of 
knowledge (Knorr-Cetina, 2001). Such a take crucially departs from the MLP-
reading of niches as ‘protected spaces’ created ‘with the purpose of pressing 
widespread change’ (Smith, 2007a, p. 428, our italics). The practice perspective 
leads us to conclude that although actors certainly acted purposefully, there is 
no empirical ground to a priori assume that the described novel practices all 
were informed by a normative understanding (a ‘vision’) of what the future of 
horticulture was to look like. While future images certainly were formulated 
(‘greenhouse of the future’), the practices that evolved around the object of 
knowledge were informed to a large extent by discontent or unease with what 
was routine. The discontent or unease that caused the object of knowledge to 
cease to be part of routine subsequently triggered creativity in articulating and 
consolidating what was ‘new,’ and in giving these new ideas concrete shape.

Furthermore, we observe that this creative interplay between the new and 
the routinized not necessarily presupposes a designing actor capable of creating 
a ‘robust’ space ‘in opposition to’ a normatively disapproved regime (cf. Smith, 
2007a, p. 436). The Closed Greenhouse concept developed in a dialectic between 
a normative understanding of what the future of greenhouse horticulture should 
look like, and the involved actors’ instrumental and creative interpretation of 
developments in the fields in which the novel practices were embedded. The novel 
practices not only helped to make these fields of greenhouse-oriented policy-
making, science, industry, and others manifest, but also even actively shaped 
them. As the ‘Closed Greenhouse’ unfolded, first as a guiding image, later as a 
material object, it brought together networks of actors that, in turn, through their 
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involvement linked up and transformed the respective fields that were challenged 
by the innovation and the (knowledge) practices in which it developed.

The implication of adopting a practice perspective on the micro-politics 
of transitional change is that in order to appreciate the workings of power in 
the interplay between ‘niche’ and ‘regime’, manifestations of creativity need to 
be included in the analysis. All three dimensions of creativity—articulation, 
consolidation, and innovation—identified were discernable in the dynamics 
described. More in particular, detailed scrutiny of the case material showed that 
over time, these took turns in taking the lead, each temporarily characterizing 
the course of events. In the first episode, power dynamics mainly evolved 
through efforts at articulating the innovation. In the second, the emphasis 
was on the innovation of concepts and on experimentation with existing 
greenhouse farming practices, and in the third episode, it was on consolidating 
newly developed practices, including the novel material designs as such.

The trialectic dynamic between the articulation of innovations, their 
consolidation in the transformation of existing practices, and their innovation 
into material objects foregrounds several aspects of power dynamics in societal 
change that add to the existing literature on power in transitions. Firstly, the 
articulation of an artifact (or process) as an object of knowledge implies an eruption 
of the ‘force of habit’, and with it, a de-routinization of standing practices. The 
power exerted by attempts at innovation in destabilizing existing practices and 
extant structures merely by identifying the possibility of change and by voicing 
the need for innovation is often overlooked in the analysis of transitions.

Secondly, through the confrontation with standing practices, it makes the 
fields—the structures and actor configurations and their and dominant ways 
of saying and doing—with which the novel articulation is at odds manifest, 
and mobilizes actors from these fields into forming new networks around 
the newly developing object of knowledge. This brings to light the (relational 
and dispositional) power dynamics involved in the construction of new actor 
configurations and their impact on existing networks. Furthermore, it shows 
how actors and actor networks connect in ‘hooking up’ their activities to trends 
in the environment (engaging structural power). As the empirical analysis 
shows, the potential for change is enhanced by the entrée of non-traditional 
actors, that is, of actors who are ‘foreign to the field’ (like the scientists in Ecofys 
entering the field of horticulture). Because of their ‘alien’ knowledge repertoires, 
they shed new light on existing practices and trigger actors ‘familiar with the 
field’ to explore new possibilities for innovation and change.

A third inference concerns the role of knowledge practices. In contrast to 
claims in transition studies that conflicts with vested interests predominantly 
concern the form and substance of green innovations, the observations here 
show that with innovation, the main struggle is on the institutionalization of 
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knowledge practices and the possibility of changing these. The case shows that 
the emerging innovation at issue was most of all an innovation in the knowledge 
practices that focused on greenhouse farming. The dominant knowledge 
practice, here institutionalized in the Naaldwijk testing station (proefstation), 
had an active role in the evolving dynamics of change notably by serving as a 
broker between standing practices and vested interested (the ‘regime’) and the 
innovative practices developing around the greenhouse as unfolding object of 
knowledge (the ‘niche’).

Interestingly, the material thus shows that the act of consolidation of change 
in standing practices notably involves creativity on the part of ‘vested interest’ 
actors (or ‘regime-players’), rather than—and in addition to—creativity 
demonstrated by the innovators (‘niche-players’). Moreover, it shows that the 
creativity in consolidation over time may come to dominate the unfolding of 
the object of knowledge and thereby undermine the creativity in articulation 
by innovators, fixating the object and its unfolding to a halt. The episode in 
which the SynEnergie platform took shape serves as an illustration of this role-
changing dynamic (when the actors representing vested interests outflanked 
parties such as the innovative company Innogrow that had tried to freeze change 
in its patented design). The developments in the roles played by the researchers 
at Naaldwijk also present a case in point.

From the above, we conclude that practice theory offers a fruitful angle 
from which to analyze the linkages between what in the transition literature 
is called niches and regime(s). This later notion acquires depth and meaning 
when it is understood as being part of, and becoming manifest in, the multiple 
fields that become explicit in their confrontation with a newly developing 
innovation practice. Via this practice, the involved fields get connected, if not 
intertwined. Furthermore, they get progressively transformed as a consequence 
of the connection with one another and of the confrontation with the innovative 
practice, on which they in turn exert influence.

Methodically, the focus on practice helps direct the analysts’ gaze towards 
the perspective of the actors involved, yet does not limit the analysis to their 
interpretations. The practice perspective compels the analysts to carefully 
iterate between the constructions of the actors involved and the structural 
dynamics they selectively draw upon and move away from in their practices. 
Such a take not only helps to step away from an a priori understanding of the 
relationship between regime actors and niche-players as dichotomous, but it 
also enables the inclusion in the analysis of a myriad of actor configurations 
and a multitude of change dynamics that are involved in the shaping of novel 
practices. The case study, therefore, did more than merely describing a green 
innovation. It described agriculture as a field—and greenhouse farming as a 
subfield—in which actors position themselves and articulate and consolidate 
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possibilities for change and in doing so, change the involved fields in the process. 
The concept of the Closed Greenhouse (by many in hindsight dismissed as too 
ambitious and therefore irrelevant) played a key role, we conclude, in these 
transitional dynamics in horticulture. The practice perspective opened up the 
way to focus on the micro-politics in the transformation of power involved in 
innovation. This both enabled a fine-tuning of empirical inquiry into societal 
transformations, and contributed to the theorizing of agency in transitions.
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5 — POWER, CREATIVITY AND 
SOCIO-POLITICAL CHANGE 
ABSTRACT

Various authors have argued that existing structures in society 
are not purely inhibitive of change but may also offer sources of 
power for addressing and fostering societal transformation. We 
argue that for transformative efforts, the socio-historical context 
matters. Contexts shape interactions between power and creativity 
as actors seek to remake ties with their environment. To investigate 
the relationship between power, creativity, and context, this 
chapter compares the dynamics of power and creativity in two 
cases of innovative efforts to address sustainability problems in 
the Netherlands: producing biofuels in the Port of Rotterdam and 
transforming greenhouse farming from a major energy consumer 
into an energy producer. It concludes that differences between 
the power dynamics found in these cases derive from two central 
dimensions of the evolving contexts: 1) the materiality of existing 
practices and 2) the temporality in the focus of the groups involved. 
This leads to interesting insights that advance theories of power and 
social transformation.

Key words
Transitions — Power — Creativity — Materiality 

Temporality —  Embedded Practices

Original article: Jesse Hoffman & John Grin, Power, creativity and socio-political change, 

submitted for publication. 
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5.1 Introduction
The field of transition studies has witnessed vigorous debates of the role of 
power in analyzing societal change. Various authors maintain that contestation 
and friction are inherent to transitions, as the pursuit of novel practices always 
evokes forms of resistance and inertia (e.g. Berkhout et al., 2004; Meadowcroft, 
2005). Following this line of argument, a few scholars have constructed tentative 
heuristic frameworks juxtaposing typologies of power with typologies of 
transition dynamics (Avelino & Rotmans, 2009; Grin, 2010). A key point they 
make is that, as power is embedded in incumbent structures, power relations 
may be modified as part and parcel of transitions. This suggests that a key 
challenge in achieving a transition away from incumbent power distributions 
is to creatively define steps towards structural change such that transition 
dynamics and power dynamics reinforce each other. 

In earlier work, Hoffman (2013, here chapter 2) proposed a framework 
for more precisely understanding how that challenge may be met, based on 
a pragmatist theory of creativity in action. Innovations are seen as being 
developed in practices, embedded in a field (cf. Bourdieu, 1993, 1996), or fields – 
with the latter at least as common in transitions, which typically redefine fields 
and their ‘boundaries’. Thus, innovations run up against the power implied 
by their position in fields. However, they may also shape their position. While 
Bourdieu (Bourdieu & Wacquant, 1992) attached primacy to the field of social 
positions over that of position-takings (problem definitions, solution strategies, 
etc.), Hoffman’s framework proposes a more symmetric view, in line with the 
perspective developed by Haugaard (2012). Thus, actors may creatively reach 
out to configurations in fields, develop new position-takings, and thereby co-
constitute the power developing in their practice. This is the interplay between 
creativity and power in innovative practices. This framework has been used in 
empirical studies (Hoffman & Loeber, under review and Hoffman & Loeber, 2015 
–here chapters 3 and 4, respectively). This has yielded new insights, especially 
regarding the agency involved. Creative agency may be evoked when the actors 
in an innovative practice encounter constraints, rooted in the power implied by 
incumbent fields. Such agency could be understood as relating the innovative 
practice to elements from one or more fields, meanwhile and dialectically 
adapting it accordingly. 

This article addresses precisely these issues. More specifically, it seeks 
to deepen our insight on creativity by exploring how the specific nature of a 
particular context matters. In doing so, we touch upon a recent strand in social 
practice research emphasizing the performativity of practices (Mol, 1999; Hajer, 
2009; Shove & Pantzar, 2005). Our perspective contributes a depiction of this 
performativity in terms of the (re-)making of relationships and of the iterations 
and interactions involved, thus rendering an operational formulation that may 
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help understand how novelties evolve-in-context. 
The article explores these issues through a comparative analysis of two novel 

practices residing in different structural contexts, focusing especially on how 
actors understand and deal with those contexts. The first case concerns a network 
of actors that coalesced in the Port of Rotterdam around the objective of developing 
novel industries, like recycling and innovative forms of transportation, that 
would interconnect in entirely new ways with existing industries. The network 
needed to distinguish itself in a context rife with standing practices and 
established identities. The associated power relations drove creative agency, 
promoting the design of novel practices, to connect to heterogeneous networks 
of material elements, port companies, scientists, and policymakers. 

The second case concerns an innovative greenhouse system designed to 
better accommodate calls for energy efficient and clean production. A new 
alignment between scientists, engineers, policymakers, and horticulturalists 
resulted in a ‘closed greenhouse’ design that could function as a source of energy, 
both for itself and for neighboring energy consumers like residential areas. The 
closed system idea embodied the core of a transformed practice to better meet 
the changing demands in horticulturalists’ changing socio-political context. 

These cases are compared using the framework for analyzing creativity 
and power developed in chapters 2–4. Thus, we will see that creativity and 
power develop through configurations with different material relationships 
and temporal orientations to the fields of practice addressed. The dynamics 
in power struggles emerge and change through specific interplays between 
configurations of protagonists of the innovative idea, the innovators who 
materialize an idea into concrete artifacts, and the consolidators of the ideas 
and artifacts in existing practices. Innovative dynamics require the temporal 
and relational connecting and embedding of these configurations in such a 
way that they can gradually unfold. This enriches our framework for analyzing 
creativity and power, while also yielding adjustments and refinements of the 
analyses of Bourdieu, and more recently Haugaard, on power and the interplay 
between power and creativity. 

5.2. A relational framework for analyzing creativity and power
A rudimentary first step to conceptualizing transition dynamics and the 
associated power dynamics from a relational perspective was proposed by 
Grin (2010), drawing on the multi-layered depiction of power by Arts and 
Van Tatenhove (2004). Grin’s framework distinguishes three forms of power: 
relational power to achieve outcomes interactively, juxtaposed with the MLP level 
of experiments (agency); dispositional power to distribute material and symbolic 
resources, juxtaposed with the regime level (structure); and structural power to 
change the relative value between different kinds of resources, juxtaposed with 



88 chapter 5

the level of exogenous trends. 
Hoffman (2013 – here chapter 2) sought to refine the framework by exploring 

how agency interacts with dispositional and structural forms of power. Doing so, 
he argues, requires a better understanding of the relationships in which agency 
is embedded and through which agents act on their environment. This suggests 
recourse to discussions in the practice literature and in science and technology 
studies on the performances of contexts (Mol & Law, 2002) and the dramaturgy 
involved in setting the stage and rendering objects, symbols, and actors present 
in politics (Gomart & Hajer, 2002; Hajer, 2005). Accordingly, it may be argued 
that contexts are not ‘out there’ but are actively made (Asdal & Moser, 2012). 
Using these theories, we can define that relational, dispositional, and structural 
power are always dependent on their interpretation and performance by actors 
in practices. 

Yet, this raises a new question: how exactly are historical situations, routines, 
relationships, ideas, and objects remade in practice? To grasp the underlying 
discursive, institutional, and material dimensions of contexts, Hoffman (2013 
– chapter 2) suggests use of the field notion developed by Bourdieu (1993; 1996). A 
field may be conceptualized as a matrix of underlying relationships that become 
manifest when confronted with an innovative practice. At such moments, 
‘structures’ become reflexive objects for the actors involved. When underlying 
fault lines and dissimilarities surface, this may fuel conflict and resistance. Yet, 
as this exposes the field in which an event takes place, actors may also start to 
see new ways of imaging and enacting ties to their environment. This implies 
that in practices actors are not only ‘positioned’ in structures, but they also 
actively shape structures in ‘taking position’ (Bourdieu, 1996), thus remaking 
ties to their environment.

How actors take position in changing ties to their environment and how they 
exercise power in doing so is a matter of creativity and inventiveness. Creativity 
is defined by Joas as “the permanent reorganization and reconstitution of 
habits and institutions” (1994, p. 74). Following Joas, we define creativity as the 
reorientations of actors to some structures at the cost of others in remaking ties 
to their environment (see also chapter 4). To analyze how innovative practices 
‘make’ their contexts in dialogue with these contexts, this chapter draws on the 
three forms of creativity identified and conceptualized by Hoffman & Loeber 
(under review; 2015 – here chapters 3 and 4)

In innovative practices, creativity is obviously involved in establishing 
a practical relationship between addressing an object and the actual work 
of rethinking and redesigning concrete material artifacts: the creativity in 
innovation. Additionally, there is a creativity in articulation of relationships 
between objects and the associated de-routinized and re-routinized practices. 
Articulation involves opening up and discomposing the fields in which practices 
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are embedded. Lastly, the re-embedding of practices involves creativity in 
consolidation of a novel routine in social and practical elements that are available 
in a situation. The work involved in consolidating novel practices is often 
overlooked because it is not usually made explicit, being focused primarily on 
the status quo instead of on articulating change. Below we will contrast for each 
manifestation of creativity in our cases how the fields involved mediated the 
way actors acted on and through their changing contexts.

5.3 Contrasting the cases
The two ethnographic cases of greenhouse farming and the Port of Rotterdam 
display distinctive dynamics of how actors understand innovation and embed it 
in existing activities in horticulture and the port. Chapters 3 and 4, respectively, 
discussed these cases in some detail, focusing on the agency involved in 
the trialectics. They were based on ethnographic data collected by the first 
author applying a follow-the-actor approach, using methods like participant 
observation, interviews, archival materials, and analysis of newspapers and 
official documents. The combination of a historic analysis, immersion in the 
practices of those studied (Schatz, 2013; Mills, 1959) during a fieldwork period of 
about 18 months enabled the first author to iteratively study the sense making of 
actors involved and the practices in which they were embedded. This relational 
ethnography resulted in a comprehensive analysis of changes in the way 
innovative ideas were addressed in interaction with evolving power struggles 
regarding incumbent relations. 

The cases of the Port of Rotterdam and Dutch horticulture can be meaningfully 
compared for various reasons. First, both are situated in similar circumstances 
in the 1990s and 2000s in the Netherlands. Each represents a domain that 
experienced erosion and fragmentation of corporatist policy institutions under 
the trend towards New Public Management, and both were deeply impacted by 
changes in economic policy. Also, initiatives in both domains witnessed flagging 
economic prospects paired with growing social concern about environmental 
pollution and CO2 emissions. Nonetheless, how these historic contexts became 
related to the innovative work of the actors differed between the two cases. In 
the Port of Rotterdam, a joint effort got under way involving groups in the port 
wanting to implement new recycling and biofuels practices to complement and 
improve existing port operations. Nevertheless, these relationships were rather 
loosely defined, initially only in terms of recycling and even disconnected from 
the port as the focus shifted to capitalizing on global developments in biofuels. 
The horticulture case started with an effort by policymakers, horticulturalists, 
and scientists to develop and demonstrate the ‘greenhouse of the future’. This 
project resulted in a design for a ‘closed greenhouse’ that promised reduced 
energy consumption in combination with higher yields – achieved by keeping 
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windows closed year round. In contrast to the port case, this innovation was 
intrinsically related to horticulture as an industry, becoming a ‘guiding image’ 
(Dierkes et al., 1992) for the transformation of existing greenhouses. Thus, 
whereas the port case involved the incorporation of new individual practices, 
the horticulture case involved reinvention and transformation of farming 
practices from within. 

In this section we examine the creativity with which these projects became 
embedded in their contexts and how this developed into distinctive power 
dynamics. Following our earlier work, cited above, we organize the discussion 
along the lines of our three forms of creativity: articulation, innovation, and 
consolidation.

5.3.1 Creativity in articulation 
Early on, both cases involved a collective quest by groups to break with, 
or interrupt, business as usual, accompanied by an aspiration to develop 
alternative, more comprehensive orientations to change. These interruptions 
emerged from a sense of dissatisfaction regarding dominant developments 
and the expectation that novel practices might better tackle sustainability 
problems. This sense, however, became effectively articulated only after a long 
and incremental process of configuring and probing ideas, groups, and material 
artifacts. Along the way, recycling and energy production took on a primary role 
in reinventing greenhouse farming and in industrial practices in the port. This 
creativity in articulating the new practices thus involved a problematization of the 
idiosyncrasies of the domains and their vulnerabilities to new developments. 

Interestingly, despite the high expectations and hopes for innovative projects, 
in neither case were the proposed innovative designs earthshakingly new. The 
‘closed greenhouse’ closely mirrored existing techniques for heat and cold 
storage in housing. In the port case, the proposed innovative designs were based 
on simple and old techniques in recycling and fuels production. Yet among the 
actors involved, there was a strong sense of novelty. This sense was less about the 
incorporated techniques than about the new ways in which material and social 
elements were linked and transformed in existing practices. For instance, new 
collaborative ties were formed between various port companies, policymakers, 
and scientists to pave the way for innovative recycling techniques in the port. 
These transformations were not driven by these techniques – which is why they 
cannot be seen as ‘disruptive technologies’ in themselves. Rather, the designs 
became a vehicle for reflection and sense-making of a long period of malaise 
that had characterized both case study domains. The novel practices helped to 
articulate a spirit for change that was already simmering below the surface in 
the communities of agriculture and the port. 

As a result, innovative networks of actors emerged and responded to societal 
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pressures, like the trend towards New Public Management. Yet, how they did so 
was highly dependent on dialogue within their specific contexts. One element 
of the creativity in articulation that the cases bring to the fore is the role of space. 
In both cases creativity developed after further expansion ran up against the 
spatial boundaries of growth. By the end of the 1980s, port expansion had reached 
the limits imposed by the sea, inland development, and national government 
policy. Horticulture, and agriculture more broadly, similarly, reached the 
boundaries set by urban areas and plans for further urbanization. Yet, space also 
played an important role in imagining new practices. In the case of the port, a 
plan to extend operations onto new lands reclaimed from the North Sea offered 
the prospect of new infrastructure construction and entirely new activities. 
Similarly, plans to relocate greenhouses to areas like Haarlemmermeer, near 
Amsterdam Airport, offered the prospect of developing new greenhouses 
without the burden of existing greenhouse artifacts. 

A second and related element is the role of materiality. Compared to other 
agricultural practices, greenhouse farming was seen as a high-tech activity. 
This provided scope for dismantling existing greenhouses and rebuilding 
them infused with the latest techniques. Relocation to new areas thus enabled 
the articulation of a new start for greenhouse farming in accordance with 
societal and economic demands. In the port, in contrast, new practices were not 
a substitute for or extension of existing practices. NGOs, citizens, politicians, 
and companies had successfully protested against any form of port expansion 
that neglected to consider the effects of pollution and economic stagnation 
in existing port areas. New practices, like innovative forms of recycling and 
energy production, were depicted interdependently with the transformation of 
existing areas; they were not a substitute like the displaced greenhouses. 

 A third element that follows from this differentiation in the meaning 
of context is the specific position in time of the design work (cf. Emirbayer & 
Mische, 1998). In the port, the innovation was envisioned as the creation of 
new organizations, new positions, new ownership, and new rules of the game; 
it implied the creation of a new and separate field. In agriculture, in contrast, 
the novel closed greenhouses were imagined as a future state towards which 
existing greenhouses would unfold. For the closed greenhouse this meant that 
its future realization was projected in the unfolding of existing practices and 
the ability to incorporate the novel design. In the port, realization required 
immediate creation of a new setting with a new set of routines, rules, and 
material arrangements. Whereas in the port case, future and present were 
directly connected, in greenhouse farming the design work remained a future-
oriented task, largely disconnected from existing greenhouse farming practices. 

These differences in articulation dynamics suggest that power featured 



92 chapter 5

differently in the two cases. The fields of the port underwent greater adjustment 
to incorporate novel practices than the field of greenhouse farming, which 
remained focused on transforming farming practices. The port organizations 
had a strong sense of identity and community, but were also flexible and offered 
a basis for accommodation of new trends in their environment. Such flexibility 
can become a source of dispositional power if actors in innovative practices seek 
to settle in new organizations. Moreover, developments in other fields, like the 
rise of ‘green industries’, can become a source of structural power if innovative 
practices are defined as part of proven developments elsewhere. 

In greenhouse farming, it was difficult for ‘outsiders’ to become part of the 
field, even though farming practices were somewhat geared towards adapting 
developments from other fields. Exogenous trends, like changing technologies 
and the rise of societal demands for environmental regulation, tended to be 
understood as ‘external’ developments. This meant, however, that actors in 
the field of farming could draw on such trends as a source of structural power to 
pressure others to incorporate new techniques and standards. In doing so, the 
adaptive capacity of greenhouse farmers and others became an important source 
of dispositional power. These differences suggest that exactly how power evolves 
in innovative practices co-depends on whether actors in innovative practices 
articulate the future as an extension of or as a replacement for existing practices. 

5.3.2 Creativity in Innovation 
As new images of futures came in view in the port and in horticulture, the 
challenge emerged to materialize ideas into concrete artifacts. In both cases, 
the configurations of actors sought innovations that would be meaningful to 
address ‘troubles’ (Mills, 1959) in existing practices. For example, participants 
in the ‘greenhouse of the future project’ explored several technical concepts 
like ‘fuel cells’ that had been advertised by scientists and technologists, yet 
for which they could see no immediate benefits for greenhouse farming. 
Because of the disconnect between the observed problems and the actual work 
of redesigning, trust in the future materialization of the articulated visions 
eroded. Restoring and maintaining this trust required creativity in innovation 
such that a productive relationship was established between the observed 
needs and desires in production and the work of redesigning material artifacts. 
This creativity involved an iterative back and forth between articulation of the 
meaning of the novelty and the demands entailed in materializing designs in 
standing practices. 

The mismatch between the workings of the innovative artifacts in practice 
and the demands of existing practices was turned into an opportunity for 
carving out a role in researching, improving, and optimizing the new designs. 
In both cases, actors joined in attracted by the promise that the new techniques 
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could be innovated further, to make them better tailored and more responsive 
to the dynamics in existing practices. In both cases, for example, this led to 
optimization of the innovative designs given the then present circumstances 
in the contexts in question. The innovative designs – the closed greenhouse 
and recycling and energy production in the port – became objects of change; 
epistemic objects (Knorr-Cetina 2001) hovering in-between a desired concept and 
the current material form of standing practices. This innovative work involved 
research into the workings of the designs in practices, study of their material 
optimization, and a structuring of their relationship to the transformation of 
existing practices. 

The outcome of this back-and-forth process between defining and 
materializing ideas largely depended on how innovative designs were 
interpreted in relation to their contexts. In both cases, the change objects became 
a source of knowledge production about what was missing in existing practices 
and what might be improved in the future. In other words, as epistemic objects, 
the closed greenhouse and the recycling and energy designs were used to define 
shortcomings and unexploited opportunities. Characteristically, this implied a 
lot of work by the protagonists of the innovative designs to convince others that 
the designs required more tinkering and study before they could live up to the 
demands of dynamics in existing practices. 

A closely related aspect of contexts in relation to creativity in innovation, 
is the institutionalized knowledge work of researchers. In the Port of Rotterdam 
connections were made to researchers in universities and other organizations, 
but these were not institutionalized in port practices. The innovative networks 
in greenhouse farming, in contrast, drew on extensive networks of research and 
knowledge production specialized in greenhouse farming. For example, they 
could make use of a number of ‘research stations’ for testing new designs at scales 
comparable to those of commercial practices. These research organizations and 
their ties to consultative processes and policies were crucial for creating and 
managing trust in specific innovative designs. Actors in the Port of Rotterdam 
made attempts to institutionalize similar collective research practices, but 
formal knowledge production remained largely within loose configurations of 
public and private bodies, or was absent altogether. 

Another, and also closely associated with both elements, is the material 
dimension of innovative practices. In horticulture, greenhouses form a relatively 
stable material object, despite their dynamic environment. The greenhouse is 
a recognizable object through which transformation can be understood and 
promoted. The port has no similar object. The port consists of many different 
objects, each with its own developmental dynamics that become displaced by 
and reconfigured into new objects in the process of transformation. This lack of 
material coherence in the context of the port meant that actors in the port had to 
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do a lot of work to make change objects cohere and stick together.
Such differences in how contexts can be rendered into objects of change 

imply different power dynamics. An instituted research and change object 
like a greenhouse can become a source of dispositional power for innovative 
projects and enable actors to develop relational power in working together. 
This is despite the multiplicity of forms, interpretations, and applications of 
greenhouses across myriad practices. Such objects can turn exogenous trends 
like new market preferences into sources of information for new development 
directions in farming. In addition, under such circumstances, actors can draw 
on the academic capital corresponding to consecrated knowledge objects. 

In contrast, where institutionalized knowledge practices are absent, 
epistemic objects need to be achieved and uncoupled from their habitual and 
tool-like application in practice. Under such circumstances, actors also have 
a different orientation to research: viewing it less as a site for inquiring into 
objects, and more as a site for experimentation and marketization of trends 
in techniques and concepts. Interestingly, and this seems to correspond to 
this observation, whereas horticultural scientists became the predominant 
spokespersons for incumbent greenhouse farmers, in the port case the 
scientists involved joined those advocating novel forms of production. 
Again, the differences in how relational power was exercised co-depended on 
interpretations of the relationship between the structural power of exogenous 
trends and the fields in question. 

5.3.3 Creativity in Consolidation
Over time as ideas materialized, new resistances emerged in the process 
of embedding the newly materialized designs in standing practices. This 
situation changed in both cases when groups of actors arose as intermediaries 
for connecting new ideas and object to various practices in incumbent 
organizations. This intermediary work entailed opening up and adjusting 
existing practices, to bring them into durable alignment with the innovative 
designs. This creativity in consolidation involved a construction of agency. 
Existing practices were adapted in such a way that actors could contribute by 
solidifying and optimizing the innovative ideas and artifacts addressed. Doing 
so offered a more powerful basis for the innovative practice in question, in 
return enabling the modernization and improvement of incumbent practices. 

At the point that the innovative projects became articulated into substantial 
visions and materialized into designs and artifacts, many actors were eager to 
join in and help consolidate the efforts by embedding them in existing practices. 
Characteristic of both cases was the perception held by many incumbent actors 
that the innovative practices were inadequate and incomplete. Yet, they viewed 
this as an opportunity to contribute, to anchor (Loeber, 2003; Elzen et al., 2012) 
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the projects in question, respectively, in farming practices and in port logistics 
and industrial operations. The incomplete relationship between the emerging 
networks and their environment enabled participation of a growing number 
of actors that could develop agency in relation to both the emerging novel 
design and to the practices they were attempting to change in their endeavor. 
The innovative projects were thus much more than goal-oriented plans for 
realization of specific technologies. They were what Marres (2012) termed a device 
of participation through which multiple actors could take part in transformation 
of their environment. 

Again, materiality comes to the fore as an important dimension in 
comparing the creativity in consolidation exhibited in the cases. The plan to 
relocate greenhouses enabled scientists and technology companies to constitute 
a new object: a dismantled and completely made-over greenhouse. This not 
only yielded a new form of ‘system designing’ but also linked to a new form of 
farming and policymaking that was more integrative and closer aligned with 
spatial planning policies. Similarly, the innovative projects in the port featured 
materials like pipelines and recycled waste that allowed for both complex 
designing and a reflective transformation of existing practices like accounting 
and energy consumption. This implies that exactly how actors could participate 
in shaping their environment co-depended on the materiality of the objects in 
question. 

A related element is the kind of space that the innovative practices became in 
the transformation of existing projects. From the beginning, the greenhouse-
farming project was a public arena aimed at creating new designs to guide 
the transformation of greenhouse farming as an industry, while the recycling 
project in the Port of Rotterdam was defined mainly as a private arena with a 
selected group of participants. In the competitive and dynamic environment of 
the port, fostering ownership of and commitment to the project was a foremost 
challenge. To persuade companies to become involved and lure them into a 
protagonist’s role, a high degree of secrecy was expected, as companies were 
very selective in their affiliations. Also, the projects were an important place 
for actors to share and discuss gossip, ideas, and frustrations. In contrast, the 
innovative project in horticulture was understood as a public investment, 
complementing and coordinating private efforts to transform greenhouse 
farming. The innovative practices in greenhouse farming offered a space where 
actors could obtain information for subsequent incorporation into their own 
enterprises. 

Related to this positioning is the framing of the relationship between 
change and existing practices. In greenhouse farming, novelty was mainly 
understood in terms of the unfolding of the greenhouse over time. There was 
little discrepancy between existing and novel greenhouses, as each related to 
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different points in time. In the port, however, novelty was understood mainly in 
social spatial terms as situated between existing and new practices. This implied 
a strict negotiation between what was and what was not to be changed in the 
creation of novel practices. Whereas entitlement and ownership of changing 
farming practices were more or less set in the farming and policy community, 
these were focal points of struggle between actors in the port.

These observations suggest that in the consolidation dynamics, the role played 
by contexts differed between the cases. Hence, actors had to act differently to 
develop power in their respective innovative projects. In both cases, translating 
innovation into a technological affair produced a framework for understanding 
the agency at work in transforming existing practices. In greenhouse farming, 
many actors were eager to take up a position in consolidating new designs into 
existing practices, stimulated by the idea that existing practices co-depended 
on such forms of pioneering. In the port, consolidation was much more 
problematic, as the constitution of new practices assumed the creation of new 
port organizations and new infrastructures. The challenge involved in settling 
a new practice in the port was thus far bigger. However, it also allowed room 
for actors from other fields to settle into the port, and fostered capacity to draw 
on societal trends as source of structural power for opening up space for new 
industries. Competition between incumbent greenhouse farmers to take up 
leadership roles in accommodating societal trends may have been an important 
source of dispositional power, but it also made it more difficult for outsiders to 
access the field and establish a durable position in it. 

5.4 Conclusion 
Our comparison between the cases of the port and greenhouse farming 
demonstrates how a relational perspective may help explain how contexts 
become manifest in – and ‘talk back’ to (Schön, 1983) – the work in innovative 
practices. The analysis demonstrates, first and foremost, that transition 
dynamics in the port and greenhouse farming did not constitute a change 
from one ‘regime’ or (in a Giddensian sense) ‘system’ to another. Rather, the 
change dynamics we observed entailed actors’ growing awareness of their own 
(potential) role in creating the setting of their own actions and of their agency in 
remaking the ties between social and material elements from different regimes. 
Comparing the two cases revealed crucial differences resulting from the 
context-specific resistance and inertia that actors ran up against and in relation 
to which they developed creativity in forming new connections. This finding 
empirically substantiates and refines recent calls for a better understanding of 
the way contexts and contexting are enacted and transformed in practice (Asdal 
& Moser, 2012; Shove & Walker, 2010; Shove, 2010; Hajer, 2009; Spaargaren et al., 
2012).
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The starting point for our comparative analysis was the creativity with 
which actors respond to the tensions, contradictions, and opportunities that 
become manifest in actions. To conceptualize the underlying relationships 
that surface in innovative practices, we used the notion of fields developed 
by Bourdieu (1993; 1996). Comparing the two cases, we found that differences 
between manifestations of the fields associated with innovative practices 
largely depended on actors’ gradual awakening to the resistance they ran up 
against and the opportunities this afforded them to form new connections. 
Our analysis discerned two dimensions of fields that were especially helpful for 
grasping the emergence of transformative agency.

The first field dimension is materiality. In both cases, formation of a 
change object – like the greenhouse – was an important part of actors’ work 
in articulating relationships and embedding new repertoires in standing 
practices. In relation to this object, actors developed various forms of agency: 
articulating change for the contexts involved, materializing ideas into concrete 
artifacts, and embedding novel ideas in standing practices. How such object-
cum-configurations emerged helped to explain crucial differences between 
the two cases. The greenhouse, as a change object, tied the innovative practices 
to the habits, routines, and material forms in existing practices. In the port, 
actors developed novel objects, like a recycling or biofuels plant, constructed 
from existing materials (like waste), but largely located outside of standing port 
practices. As such, the material arrangements in a field may mediate how actors 
problematize fields and take positions in remaking the relationships involved. 

The meaning of time is the second dimension of fields that proved helpful for 
explaining the dynamics in the two cases. In both cases, actors began to see 
that relationships in their environment could be otherwise articulated and 
configured. As actors developed a more future-oriented outlook on the practices 
involved, they also started to see and trust their ability and role in remaking 
ties to their environment. How exactly future orientations emerged, however, 
was specific to the situations involved. Whereas in the port the prospect of a 
break from business as usual immediately triggered a reflective stance, this 
took a lot longer in the case of greenhouse farming, a field in which actors were 
believed to be innovative and future-oriented by tradition. The interpretations 
of time and the unfolding of the novel practices were thus defined through their 
interferences with dominant ways of making sense of time and the changes 
involved in existing practices. 

In short, taken together, the dimension of materiality and the meaning 
of time helped us to understand how the interactions between contextual 
dynamics and the innovative practices in question differed in the two cases. 
Interpretations of time and the materiality of practices, as well as the interplays 
between them, mediated actors’ awakenings to their relationships with their 
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environment. Through the materiality of practice, actors discovered new and 
unexplored opportunities for further development, like the relationships 
articulated between greenhouses, energy, and environmental policies. These 
allowed actors to break with existing routines and become more future-oriented. 
In return, by breaking with existing repertoires and routines, actors became 
aware of new social and material connections and new ways of interpreting 
existing artifacts.

What do these inferences contribute to our understanding of how creative agency 
transforms the power embedded in structured contexts? Our comparison of 
the two cases suggests that creative agency emerges gradually in response to an 
interplay between orientations to time and the constitution of a material object of 
change through the contexts in question. Actors may develop relational power by 
drawing on objects to articulate new associations with various practices, by taking 
more future-oriented positions in shaping change and interpreting objects, or by 
a combination of both. Correspondingly, actors may draw on the structural power 
of societal trends to empower specific material practices as vehicles of change or 
to shine new light on a context and imagine new objects of change.

How exactly this works out co-depends on whether actors recognize social 
and material elements as a source of dispositional power for interpreting the 
future of a field and for reconfiguring the practices involved. Moreover, the cases 
demonstrate that while some contexts are oriented towards articulating new 
futures, others may be more focused on transforming the social and material 
relations in existing practices. These general observations on the context-
specificity of practices, suggest several insights on the transformation of power 
through creative agency. 

The first insight concerns actors’ ability to transform power by drawing 
together different configurations and venues. To strengthen their efforts, actors 
may also reach out to developments elsewhere. Yet, the outcome of this process 
co-depends on the embodied orientations to change in existing practices. 
Especially important here is how actors perceive the origins of change. When 
change is predominantly seen as originating in the transformation of existing 
objects – as in the case of greenhouse farming – it may be easier to articulate new 
relationships to developments elsewhere. Yet, such fields may tend to leave little 
space for ‘outsiders’ (Geels & Schot, 2007). In fields where change is understood 
as the settlement of new practices – as in the case of the port – change may be 
more difficult to articulate, as it requires alignment of material infrastructures 
as well as constitution of an organization from scratch. In such fields, however, 
existing groups may be more accommodating of the arrival of new actors, which 
could prove helpful for building and sustaining novel practices. 

Secondly, and relatedly, in confrontations with the power embedded in 
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structures it is important to consider how exactly innovative practices become 
‘public’ (Marres, 2012; Stripple & Bulkeley, 2013). When projects become concrete 
they become a matter of concern to a variety of stakeholders. From our analysis 
follows, however, that in this process actors may hold diverging ideas of what is 
public and what is the domain of private initiative – what concerns the collective 
and collective investments and how these are demarcated from individual rights 
and responsibilities. In the port, the fields involved were governed by a strong 
sense of the differences and antagonisms between communities. Projects there 
had difficulty finding any form of common ground spanning the frictions 
and differences articulated in the process. Quite to the contrary, projects 
in greenhouse farming tended to be absorbed into in the collective. Actors, 
especially newcomers, had difficulty marking out and claiming individual 
contributions. 

Thirdly, and associated with the ‘publicness’ of innovative efforts, spaces 
play a role in enabling actors to reimagine practices. In both cases, an increasing 
orientation to new futures was accompanied by the creation of innovative 
configurations of actors and material elements through which the change was 
envisioned. The specific properties of these networks allowed actors to see 
opportunities for new combinations and for transforming existing structures. 
The specifics of greenhouses, for example, co-determined what new connections 
could be glimpsed and what sorts of structural elements could be transformed in 
the process. Because these spaces were very different in the two cases, they also 
shed light on different angles of scrutiny and re-imagination of the future for the 
contexts involved. 

Lastly, this chapter accentuated the relationship between power and the 
formal institutionalization of knowledge production. Both cases brought out the 
crucial role of knowledge practices in de-routinization and re-routinization of 
existing practices, yet they differed in the extent to which these were embedded in 
formal scientific practices. In greenhouse farming, where scientific institutions 
did exist, actors had to struggle to break into these practices in defense of their 
new knowledge objects. In the port, lack of scientific institutions made it difficult 
for actors to get their knowledge practices authorized, requiring more ad hoc 
enrollment of scientific work. As our analysis demonstrates, this led to very 
different roles for scientists. Whereas in the port they joined those advocating 
innovations, in greenhouse farming they acted as shields for incumbent parties. 

The framework for analyzing creativity and power applied in this chapter follows 
the line set out by Bourdieu and other practice theorists, as well as, more recently, 
Haugaard’s (2012) notion of power. By conceptualizing the dimensions of fields 
through which actors develop creative agency, we sought an improved relational 
understanding of the emergence of transformative dynamics in networks of 
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actors – which in the work of Bourdieu is reduced to production of a new position 
of a more or less coherent actor body (individual or group). Our analysis found 
rather that configurations emerge incrementally and experimentally. Through 
them, new frictions and possibilities become manifest, which actors then seek 
to work around or accommodate. In the process, actors take position in relation 
to each other, in conflict with or complementing each other, and in doing so 
interactively carve out a role in addressing an uncertain situation. 

These insights help us to conceptualize how individual actions and 
undertakings in response to a situation, in interaction, may give rise to a 
trajectory for addressing new societal challenges. Various findings add further 
explanatory power and accuracy to Grin’s (2010, p. 265 ff) notion of ‘dual track 
governance’ and Schot and Geels’ (2010, p. 52) conceptualization of transition 
trajectories as ‘field-level event chains’, and other inquiries into the interplay 
between individual actions and global concerns (cf. Loeber & Vermeulen, 2016).

Lastly, these inferences add at least three key insights to Haugaard’s (2012) 
reconceptualized notion of power. He argued that the two forms of power 
traditionally distinguished (the ‘power over’, which implies dominance and 
resistance, and the ‘power to’, regarding power to achieve something) should 
not be understood as separate dimensions or ‘faces’ (Lukes, 1974). Rather, 
both forms may be observed in all dimensions of power, as parts of the same 
empirical mechanisms. In Haugaard’s depiction, temporality is important in 
the sense that A’s power over B may reproduce a social situation which later 
in time may help B to exert power over A, thereby achieving some of B’s own 
objectives. We showed, first, that while Haugaard implicitly assumed that 
agents exhibit one particular temporal orientation – that which Emirbayer 
& Mische (1998) designated as iterative agency – agents may instead switch 
between different temporal orientations, yielding different relations between 
both types of power. Second, we discussed the role that creativity may play in 
transforming the structures on which agents draw. Third, Haugaard made his 
point with a focus on the discursive aspect of practices and fields, while our 
analogous insights relate to the material aspect. 

For a fuller understanding of time and materiality in relation to power further 
study is warranted including comparisons to other cases. Worthwhile avenues 
of future research would include experimental practices that are less technical 
in nature and more socially and locally oriented; the meaning of the conversion 
between energy, food, and other materials; and the relationship between 
creativity and different material substances from stone to digital information.
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6 — CONCLUSIONS AND DISCUSSION 

This volume began by introducing the new social configurations at the 
forefront in addressing the sustainability problems inherent in dominant 
modes of production and consumption. Such networks – of scientists, citizens, 
companies, designers, and many others – are widely celebrated as ‘trailblazers’ 
of sustainable development. Whether these networks will successfully perform 
this role is still unsure. One thing that is certain is that these innovative 
configurations will have to deal with resistance and inertia as they run up 
against social and material structures that have co-evolved alongside the very 
practices they are trying to change. 

The power dynamics between innovators, vested interest, and dominant 
ways of acting and thinking, and how they cause each other to change over time, 
is a relatively new subject in the field of transition studies. This dissertation 
has examined power from the perspective of the creative work of actors in 
breaking down and transforming structures to empower their search for novel 
energy practices. For several networks that had experimented with new energy 
practices I posed the following question:

How do power and creative work shape each other in 
structurally embedded innovative practices in the pursuit of an 
energy transition? 

In order to answer this question I developed a relational perspective on power 
in combination with a view on the interactions between actors in innovative 
practices. My focus was on the way power is exercised in weaving social and 
material elements together in action. This view enabled me to conceptualize how 
actors developed creativity in dealing with the power embedded in structures 
and how this creativity gradually helped to transform power such that it came 
to support the search for new practices. My analysis is of empirical concern 
because little research has been done on the role of new social configurations 
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in transforming their environment through experimentation with energy 
applications. This is of theoretical concern because a more transformation-
based understanding of practices could enable us to conceptualize how actors 
break down and transform structures in their surroundings. My analysis is of 
methodological concern because it requires a dynamic and fluid understanding 
of social practices, which was the unit of analysis in this research. 

The investigation of power and creativity presented in this volume offers an 
alternative approach to the study of politics, beyond the traditional focus on 
the political arenas of the nation-state and the formal power arrangement in 
which these are embedded. This less conventional entry point enabled me to 
more fully explore the role of non-state actors in governance and in powering 
transformative change by remaking social and material structures, even 
in the absence of substantial support from public policy. This final chapter 
synthesizes the results to answer the overarching research question. It also 
discusses the contribution of this study to the literature, its methodological 
implications, and the insights it offers for reflexive practitioners working in the 
field of sustainable development. 

6.1 Innovative practices as vehicles for societal transformation
This research took social practices as its unit of analysis, to conceptualize and 
refine a relational perspective on the transformation of the exercise of power 
in the search for sustainable energy consumption and production. Let us first 
briefly review the study findings regarding concrete social practices, and how 
these contributed to my ‘real time’ analysis of the way actors drew on relations 
in making sense of new situations and in doing so learned to use and transform 
the power embedded in the structures around them. 

Chapter 2 explored possible ways of conceptualizing the relationship 
between innovative practices and the myriad contextual dynamics to which 
they respond and which they help to transform. Based on a case study of wind 
energy development in Denmark in the 1950s and 1970s, this chapter presented 
a longitudinal analysis of two episodes in which wind energy experiments were 
configured in dialogue with dominant energy practices and various social trends. 
As such, this chapter answered the first sub-question, formulated as follows: 

How do power and structurally embedded innovative 
configurations shape each other in longitudinal dynamics in the 
pursuit of energy transitions?

In answering this question I explored in detail how innovative practices 
interacted with long-term trends in energy production and Danish society 
writ large. This analysis suggested that the power exercised to transform 
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vested habits and routines requires more attention for the creativity of actors 
in remaking relationships than currently found in the transition literature. 
Beyond contributing to predefined goals, actors in innovative practices make 
structures manifest and creatively recombine structures to circumvent and 
transform constraints and resistances they meet along the way. In addition to 
their espoused achievements they re-configure the structures they draw upon 
and co-shape the societal trends they seek to address. 

In the 1950s, wind energy practices became a vehicle for interpreting what 
actors in energy practices could do differently to address problematic trends 
towards rising energy prices. Through wind energy experiments, the problem 
was reframed as a matter of co-producing new technologies. This work on wind 
energy practices helped make sense of and co-shaped trends of rising energy 
prices, while in the process remaking the ties between energy companies, 
ministries, scientists, and international governance bodies. In the 1970s, wind 
energy practices again became a vehicle for change, as they helped the then-
popular democracy movement make sense of the democratization of Danish 
society. Wind energy practices became a site for reflection on centralized energy 
production and the desirability of nuclear power and alternative social orders 
for the future. In experimenting with decentralized wind energy production, 
configurations between scientists, social actors, the involved schools, farmers, 
and others, were realigned and a new, decentralized setting was created for 
energy development in Denmark. 

The differences observed between the two episodes are compatible with 
the proposition from the literature that transitions emerge from interferences 
between the agency propelling innovative practices, changes at the level of 
structures, and social trends. Nonetheless, my analysis concluded that to 
precisely understand how innovative practices disturb existing structures and 
co-shape long-term trends, a more refined conceptualization is needed of the 
creativity of actors in remaking the ties between them in social practices. Thus, I 
looked at how actors became aware of the non-routine in their environment, and 
actively took position in remaking the ties between them. I developed a relational 
framework for analyzing the interplay between creativity and the fields in which 
these innovative practices were embedded. This framework clarified several 
aspects of the differences in agency in the two episodes. In the 1950s wind 
energy experiments stayed close to the dominant logic of centralized electricity 
production. Creativity in this episode concerned mainly the transformation in 
technology, which, as it proved difficult to integrate into the existing system, 
made room for the alternative of nuclear energy production. In the 1970s wind 
energy became an explicit vehicle for protesting the dominant trend towards 
further centralization and for creation of alternative, democratic configurations 
and interpretations of energy production. As a result of increased creativity in 
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the 1970s, actors became more flexible in taking advantage of opportunities 
in their environment and more confident in their efforts to transform the 
implicated practices in science and education, regulation, engineering, and 
political decision-making. 

The findings on the long-term interplay between creativity and the exercise of 
power enabled us to grasp how actors in innovative practices may co-constitute 
a context for addressing sustainability problems. Yet, they also raised new 
questions about how exactly this creativity emerges from the work of the actors 
involved. I therefore zoomed in on the actions of actors confronting resistance 
and inertia in their environment, with two ethnographic case studies, presented 
in chapters 3 and 4, to answer the following research question:

How does the daily creative work of change agents in pursuit 
of innovative practices towards new modes of energy 
consumption and production transform power dynamics in 
their environment? 

Chapter 3 presented the case of the Port of Rotterdam in the Netherlands. 
It narrated the story of a configuration that emerged in-between engineers, 
transshipment companies, policymakers, and others in the Port of Rotterdam, 
by answering the following question:

How do actors in interstitial spaces, anticipate, transform, 
and reproduce specific forms of power in their attempts at 
innovation in the case of innovative green fuels?

The emerging network tackled the challenge of developing green innovations, 
like recycling and energy production, by means of reconnecting practices 
in the interstitial space that emerged between the actors involved and the 
configurations in which their work was embedded – in farming, transshipment, 
various domains of policymaking, science, and so on. This case demonstrated 
the inherent interstiatiality of the network and the lack of any obvious agents 
of change a priori to the innovative practices examined. Rather ‘actors’ emerged 
out of the process, creating a role in connecting relationships in novel ways. 
From the analysis, I distilled three kinds of creativity through which actors 
developed agency in remaking ties to their environment: 1) creativity in 
articulating new networks together with new visions of the future; 2) creativity in 
innovation, drawing on new opportunities to materialize ideas; and 3) creativity 
in consolidating the resulting change, by reconfiguring the habits, routines, and 
material arrangements in existing practices. 

The port case demonstrated in particular that innovative practices constantly 
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stir up and realign contexts through the interactions between these three forms 
of creativity – dubbed the trialectics of creativity. Another aspect that this case 
study highlighted, but left underconceptualized, was how exactly we might 
understand the relation between the creation of new trajectories and material 
artifacts and the transformation of existing practices. My second case study 
explored this dimension in greater detail by answering the following question:

How can we understand the interaction between the dynamics 
in the Netherlands between 1995 and 2010 in energy-oriented 
greenhouse innovation and research on the one hand and 
changes in the wider context (horticulture as such and 
agricultural policymaking) on the other? 

In answering this question, this chapter looked at how existing practices in 
Dutch greenhouse farming became de-routinized and re-routinized around a 
shared object of knowledge (Knorr-Cetina, 2001). That ‘object’ was the greenhouse. 
Transformative dynamics originated through the step-by-step identification of 
tensions, shortcomings, and unrecognized opportunities in existing practices. 
Formation of a ‘shared knowledge object’ was crucial in this case for the 
rethinking and reconnecting of social and material elements. Constitution of 
the greenhouse as a shared object enabled coordination between the articulation 
of new images of Dutch horticulture, their materialization in greenhouse 
artifacts, and the embedding of the greenhouse in farming practices. Moreover, 
the extent to which the greenhouse was sustained as a shared object in the 
trialectics between the creativity in articulation, innovation, and consolidation 
helped us to understand how the innovative dynamics evolved in this case and 
eventually came to a halt. 

The two ethnographic case studies provided a basis for my conceptualization 
of the creative tinkering and communication of actors in innovative practices 
in response to dynamics in their environment. How exactly the specifics of 
contexts ‘talked back’ to actors, to use Schön’s (1983) vocabulary, however, 
remains an understudied theme. To better grasp the impact of the situatedness 
of practices, chapter 5 compared and contrasted the two ethnographic cases to 
answer the last sub-question:

How do social and material contexts in which innovative 
practices are embedded co-shape the creative work of actors in 
those innovative practices? 

To answer this question, I compared how innovative configurations gradually 
emerged in the port case and in the horticulture case in dialogue with the way 
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fields become manifest in innovative practices. Contrasting the two cases 
helped bring the underlying field dimension to the fore, helping to explain 
the differences and similarities between the cases in the way the creative work 
evolved. The first dimension was the way actors (re-)interpreted time through 
the contexts involved. The innovativeness and newness of novel practices 
was invariably interpreted through changes in existing practices. A second 
dimension was the materiality of artifacts and infrastructures in which projects 
were embedded. The specific way that material objects were configured and 
hung together, and the tensions and possibilities within them, co-defined what 
actors conceived of as meaningful and reasonable forms of action.

Bringing these dimensions to the fore enabled us to see that the distinctive 
socio-historic contexts in two cases had a tendency to privilege specific forms of 
creativity and discourage others. In the Dutch horticultural domain, in which 
existing practices were already perceived as innovative and future oriented, 
we observed a tendency towards creatively embedding and consolidating 
changes in existing practices through the object of the greenhouse. For the 
actors involved, the main challenge consisted of articulation and sustaining 
new ‘guiding images’ of change. In the port case, we observed openness to the 
arrival of new industries and creative articulation of new images of change. 
In this domain, the main challenge for the actors involved became creatively 
consolidating change in a new socio-material configuration of the port. These 
findings suggest that there are considerable differences between cases in the 
way creativity emerges but that these differences can largely be understood 
using our conceptual distinction between the three forms of creativity.

By describing and analyzing the dimensions of fields that matter to the 
creative work in innovative practices, this chapter completed our exploration of 
the emergence of creative agency in innovative practices through particularities 
of contexts that become transformed in the process. The next section discusses 
these findings in more detail. 

6.2 Powerful associations: the trialectics of creativity
How do these findings answer our overarching research question on the interplay 
between power dynamics and creativity in the pursuit of energy transitions? 
First and foremost, the relational approach developed in all three case studies 
revealed that actors in innovative practices found resistances and opportunities 
in all kinds of connections that they made with their environment, which they 
‘activated’ and gave meaning to in and through their actions. In the Danish case, 
the connections to the centralized electricity grid changed in meaning through 
wind energy experiments. The difficulty of fitting wind energy into the energy 
system of the 1950s became a stake in the 1970s’ protests against trends towards 
further centralization with nuclear energy production. Thus, wind energy 
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practices were reinterpreted as an entry point for decentralizing the electricity 
grid. This insight helped us conceptualize how power embedded in incumbent 
‘regimes’ (Geels, 2014) might interact with empowerment of actors in innovative 
practices (Avelino, 2011). By rendering ties to their environment manifest, actors 
may become aware of tensions and potential opportunities. This awareness 
might again trigger creativity in the way those involved draw on structures in 
their environment. In all three cases, the resistance actors met in their actions 
eventually triggered a stronger sense of their own agency in remaking their ties 
to their environment. In other words, the power embedded in the structures 
that actors confronted in practice triggered a more reflexive stance towards 
their environment (Loeber & Vermeulen, 2016). This is a specific reading of 
reflexivity based on actors’ sense of their own role in making the future (cf. Beck 
et al., 2003), to which we will return later this chapter. 

The two ethnographic cases exhibited interesting variations of the emergence 
of active position-takings in remaking contexts. In both cases, the weight of 
the work shifted from articulation of new networks and images of the future, 
towards consolidation of artifacts in remaking routines in existing practices – 
like the administrative practices of transshipment companies. Yet, the dynamics 
between the various kinds of creativity differed both among the existing 
interpretations of innovation and change and among the communications 
between the actors in the contexts involved. The case study findings thus suggest 
that resistance and inertia not only trigger creative position-takings, but also that 
creative work takes on different forms, is context-dependent, and changes over 
time alongside the challenges facing the actors involved. 

The case studies point towards a number of conclusions regarding the 
interplay between the creativity of action and the power embedded in the 
structures in actors’ environment. First I will address the role of interpretative 
flexibility in empowerment of actors’ position-takings. Second, I will explore 
how actors developed strategic agency through their creativity in transforming 
their environment. From there I will, thirdly, examine how actors trialectically 
propelled innovative practices forward, by taking positions in articulating, 
innovating, and consolidating objects of change. Through these three steps, a 
framework will be proposed for analyzing the exercise of power in innovative 
practices in pursuit of transformative change. 

6.2.1 Creativity through interpretative flexibility 
The long-term view (15 years or more) taken on the three cases developed 
sensitized us to the iterative relationship between actors’ problem-solving 
and their interpretation of the problematic situation at hand. This sensibility 
brings us to my first conceptual insight on the origin of innovative practices. 
Corroborating the conclusion by Smith et al. (2005) and Smith (2007a), findings 
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from my three case studies suggest that innovative practices emerged from the 
insufficiency of existing practices. This is not the result of an a priori normative 
view of a domain – though such a perspective is recurrent throughout the 
transition literature. This realization may give scope for opening up current 
interpretations of the structures actors draw upon. Actors may exercise power 
merely by exposing the fact that the contexts involved contain alternative 
possibilities for change. In doing so, a deconstructive dynamic might emerge 
in which the demonstration of alternatives further undermines the naturalness 
of dominant ways of thinking and acting. In the port case, for example, 
experiments with recycling emerged first and foremost as demonstrations 
of the existence of viable alternatives to the dominant containerization. By 
demonstrating alternatives, actors exercised power merely by exposing that 
material and social structures could be interpreted in multiple ways and always 
contain hitherto unseen opportunities that enable new forms of agency. 

How exactly this interpretative flexibility (Pinch & Bijker, 1987) becomes 
a source of power is understood by looking at the extent that opening up 
possibilities in innovative practices is a rewarding and self-constituting activity. 
This dynamic was illustrated by chapter 4’s description of the horticulturalists 
who positioned themselves as vehicles of transformation in Dutch agriculture 
in the 1990s, by exploring potential future designs of greenhouses. By enlarging 
the scope of possible interpretations of greenhouses, horticulturalists satisfied 
a need to incorporate new social preferences and economic demands in shaping 
agriculture. By linking with groups of environmental NGOs, policymakers, 
banks, scientists, and others, horticulturalists strengthened their position 
in the field of agriculture. This positioning, in return, empowered their ability 
to take position in remaking ties between agriculturalists and other groups. 
Similar dynamics were found in the other two cases. 

It follows from the relational perspective developed that at those points 
where existing positions and routines are questioned, networks of actors can 
mobilize social and material elements in their environment by offering a 
setting where actors can reflect on who they are and experiment with multiple 
interpretations and forms of change. Crucially, this interpretative flexibility 
between positionings and position-takings (see figure 2) depends on the properties 
of the object in question: a greenhouse provides a different kind of leeway 
than, say, a wind turbine, or the percussion instruments discussed in the 
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figure 2 Creativity through interpretative flexibility
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introduction. This insight into the intimate relationship between material 
properties and creativity in articulating change helps us to understand why 
social challenges are addressed differently in different contexts. 

This inference clarifies the process through which innovative practices 
become a vehicle for disturbing existing relationships while shaping the 
objects they address. Part of this dynamic is the fact that in innovative practices 
actors emerge as the protagonists of change and in doing so embody, at least 
temporarily, the articulation of new relationships and the creation of new 
images of the future. Yet, my analysis showed that these are not the only change 
agents that emerge. The section below discusses findings from this research on 
actors’ interactive position-takings in innovative practices. 

6.2.2 Dynamic configurations 
As described above, one important aspect of the work of demonstrating 
alternative interpretations is the involvement of actors that positively stand 
out as protagonists of change. Moreover, drawing on the Bourdieusian concept 
of field (Bourdieu, 1996), the port and greenhouse farming case studies showed 
that the actors that took an active stance in changing their environment also 
became signposts to which others could, and often had to, respond. In both 
cases, these concrete responses determined to a large extent the value of the 
initial position-takings. In the horticultural case, pig breeders were incited to 
respond to the action of the horticulturalists in cooperating with policymakers 
and environmental NGOs and to defend their own antagonistic position-
takings. Whether or not actors found themselves in disagreement, the mere 
fact that they had to respond transformed the status quo and forced actors to 
make explicit what hitherto could be left unsaid. In addition, actors could find 
ways to complement the initial position-takings, for example, by materializing 
innovative ideas into concrete objects. This might set off, as we saw in all the 
cases, a chain reaction in which actors respond to and supplement each other, 
carving out a new path in solving a problem. 

This finding on the dynamics inherent in position-takings is especially 
important because it explains the emergence and co-evolution of constellations 
of actors spanning boundaries between disparate sets of practices. In the cases 
of the port and horticulture, the success of participation was co-determined by 
actors’ roles in the new setting and their interactions with the groups on behalf 
of which they participated. The dynamic relationship to the ‘outside’ of the 
innovative practices turned out to be key to the unfolding of the configurations 
in question. Some actors in the innovative configurations positioned themselves 
to articulate new action repertoires for existing practices in a context. Other 
actors took a position by drawing on fields to develop innovations in order to 
materialize promising visions. Yet others found a role in consolidating the 



110 chapter 6

resulting change in existing practices. Each position-taking was defined in its 
own specific way by the contribution actors were attempting to make to the 
contexts involved.

For the interactions in the configurations, this meant that some actors 
worked on its distinctive character, some on the shortcomings of existing 
practices, and others on the possibilities for transformation. As such, multiple 
forms of creativity in a network might be mutually reinforcing in developing 
future-oriented agency in the configurations in which actions were embedded. 
This suggests the conclusion that actors co-created experimental configurations 
by distinguishing their contributions from one another. In doing so, actors co-
created commitments and lasting co-dependencies that might endure beyond 
the scope of individual projects.

Figure 3 depicts the process of co-creation of agency in change. The framework 
thus developed offers insight into how power dynamics may be transformed 
in innovative practices. In responding to each other’s position-takings, actors 
set off an interplay of give and take, propelling a new course of action in a 
particular direction. At some moments, particular actors exercise power over 
others in articulating change, while at other points, actors’ work in innovating 
artifacts dominates the dynamics of a project. Nonetheless, in responding to 
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each other’s actions they develop power to act in concert to activate change in 
an environment and to deal with new situations. In the two ethnographic cases, 
whether the dynamics of the projects remained constructive depended largely 
on the extent that actors experienced the power exercised over them as an 
opportunity for themselves at a later point in time. Where actors lost confidence 
in the reciprocity at work – like the consolidating parties in the case of the port 
and the protagonists of innovation in greenhouse farming – this undermined 
their participation, eventually heralding their withdrawal from innovative 
practices. 

6.2.3 Towards a ‘trialectics of creativity’ 
Our concluding finding on creativity and power dynamics is closely related 
to the finding that agency emerges in problematizing existing practices. This 
provides the final element of my analytical framework – and logically so, given 
this study’s findings on incompleteness, opening up space for new and different 
research undertakings. 

In the port and greenhouse farming case studies, actors developed 
agency through the three forms of creativity – articulation, innovation, and 
consolidation – and in doing so, applied different interpretations of novelty and 
change. This finding helps us to conceptualize the ‘translations’ (Smith, 2007a) 
between actors in innovative practices and ‘regime players’ – i.e., the incumbent 
actors with vested interests. In developing agency through the articulation 
of networks and images of the future, actors primarily took positions that 
departed from standing practices, emphasizing what was missing and what 
might be different in the future. In developing agency by being creative in 
innovation, actors posited novelty as change achieved by connecting innovative 
ideas to concrete material artifacts. Actors mainly involved in consolidating 
innovation tended to view novelty in terms of the capacity of existing practices 
to accommodate change. All three forms of creativity were involved in making 
innovative practices work. Yet, because the different forms of creativity 
exercised by actors were positioned dissimilarly in time and space they could 
both complement and undermine each other. I have termed this interplay the 
‘trialectics of creativity’ (figure 4). 

Characteristic of the evolution of innovative practices in the cases of the 
port and greenhouse farming was that in each episode in which actors remade 
their ties to the environment all three forms of creativity were discernible. Yet, 
though they coexisted through time, their presence was unevenly distributed, 
leading to alternating emphases in change on articulation, innovation, and 
consolidation. 

The differences between episodes is more easily understood when 
considering that each episode constituted a manifestation of work in one of the 
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dimensions of creativity towards replacing, complementing, or countering 
work emanating from the other two forms of creativity. In the port, for

example, power in the first episode developed through the work to articulate 
the port environment in a novel, alternative way – different from the view 
customarily held in daily business activities and institutionalized innovation. 
Later, as the new articulations materialized into experiments, the focus of 
creativity shifted towards the innovation of objects, like recycling, and later 
to their implementation in the ongoing practices of port companies. As actors 
took positions in relation to each other through the three forms of creativity, the 
configuration became embedded in a spatial-temporal ordering of ‘the new’, in 
what was considered the context of standing practices, with the two connected 
through the unfolding objects of knowledge. 

Thus, the creativity with which actors invoked structures depended largely 
on actors’ ability to recognize an opportunity to contribute to the reconstruction   
of new practices. Whether actors recognize an opportunity depended on 
their own understandings of what was required in a situation. In addition, it 
depended on the situation in which actors found themselves. In the early 1990s, 
many actors in the field of greenhouse farming and in the field of the Port of 
Rotterdam experienced difficulties in making sense of the trends affecting 
their practices. Actors working on innovative practices drew on this social 
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turmoil to develop novel position-takings. Later, when problem perspectives 
became articulated in shared visions, a space opened up for actors to propose 
and develop social and technical innovations. The proposed innovative designs 
again offered an opportunity for others to adopt a role in embedding material 
artifacts in existing practices. Where consolidation dynamics faltered, actors 
found a role, again, either in articulating the problem at hand or in looking for 
new innovation opportunities. 

6.3 Structure and agency in transformative processes 
The previous section summarized the findings of this book in analyzing the 
creative work through which actors in search of novel energy practices may 
transform the structures they draw upon in the transformation process. In this 
section I will reflect on the contributions of these findings to the objectives 
formulated in the introduction for developing an agency perspective on the 
transformation of power in transition processes. 

6.3.1 Path creation and long-term trends 
The first objective was to advance theory on the relationship between practices 
and long-term trends in the transformation of power. The relational approach 
developed in this book suggests that actors address the challenges of long-
term trends through their ability to remake ties to their environment. Often 
new trends are first experienced through unease in practice but over time 
open up possibilities for creativity in making new linkages. This relational 
conceptualization of agency offers a refined understanding of the impact 
of innovative practices on societal transformation, by demonstrating that 
creativity is applied in shaping the problems addressed and in disturbing and 
realigning existing structures. In doing so, the current research emphasizes 
that in pursuing transformation, actors shape novel trajectories in dialogue 
with the tensions and opportunities they observe in incumbent structures. 

This account of agency as an unfolding journey aligns with recent notions 
on the role of path creation in policy studies. These respond to earlier work in 
historical institutionalism on path dependencies in historical processes, like 
the emergence of the welfare state (Skocpol, 1992; Thelen, 1999; Pierson, 2000). 
In contrast, authors examining path creation (Garud & Karnøe, 2001a, 2001b; 
Schienstock, 2007; Garud & Gehman, 2012) have posited that actors mindfully 
and purposefully create their own path as they maneuver through certain 
contexts. Rather than describing post hoc how events develop into paths 
through positive feedback mechanisms and ‘lock-in effects’, this implies a non-
teleological view and an attempt to understand how change is accomplished in 
the present moment. To this, the current study contributes a refined relational 
understanding of agency. The case studies suggest several insights on how 
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actors become creative in making connections when they meet resistances and 
in doing so transform the contexts of their actions.

In line with theories of path creation, I assumed that environments consist 
not merely of external constraints and affordances, but that actors interactively 
bring elements together in configuring their activities and making sense of the 
problem at hand. I add to this literature by conceptualizing agency and power as 
relational phenomena that develop through the work of connecting actors and 
artifacts in webs of relationships. Power in this view, as shown at length in this 
volume, is exercised through the reciprocity that is characteristic of relationships. 
This means that actors may run into resistances in drawing on relationships, but 
also that these may turn into a source of dispositional power for re-establishing 
those relationships in novel ways, as those concerned become aware of the 
limitations of existing habits and routines. In the Danish wind energy case we 
saw for example that wind energy experiments ran up against the centralized 
electricity grid, yet eventually this experience turned into a symbol for protests 
for a decentralized system when actors in the Danish democracy movement in 
the 1960 and 1970s became involved. As also shown in the other cases, awareness 
of a relationship successively offers opportunities for creativity in doing things 
differently. To understand how actors become more agentic in shaping the 
pathways of their actions requires empirical analysis of the way actors develop 
creativity as they run into constraints in their environment. 

The relational perspective on the emergent creativity in innovative practices 
brings us to another contribution to the literature on path creation. As findings 
in the cases show, actors have the capacity to move from more past-oriented to a 
future-oriented attitude towards their actions, and doing so may be welcome in 
problematic and uncertain situations. The literature on path creations theorizes 
action as the ongoing assembly of social and material elements in dealing 
with the challenges ahead. This volume shows that how this exactly happens 
depends on actors’ interpretation of time in dialogue with the resistances and 
opportunities they identify along the way. In the greenhouse farming case, 
actors initially assumed that their innovative practices closely resembled 
‘normal’ innovation dynamics in horticulture. Only after they started running 
up against concrete constraints did they begin to see that their efforts required 
a reconfiguration of the networks involved. In doing so, they broke with received 
notions of greenhouse farming and persuaded new groups of policymakers and 
scientists to participate in remaking research and innovation in horticulture 
farming. Becoming more future oriented in their actions transformed the 
initial institutional constraints into a source of dispositional power for shaping 
novel configurations. 

How actors flexibly move their orientations to time relates to a third 
contribution on the conceptualization of space disclosed in change processes 
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(cf. Harvey, 2000). An important premise underlying path creation theories and 
practice theories alike (cf. Pickering, 1995; Reckwitz, 2002a) is that context is 
not external to, but the product of actors’ engagement with their environment. 
Reasoning from a similar viewpoint, several authors have aimed to 
problematize the ‘landscape’ in the Multi-Level Perspective in transition studies 
(Avelino, 2011, p. 363; Riddell, 2015). This book adds explanatory power to these 
insights by showing that actors make sense of long-term trends by drawing on 
configurations and practices in their environment. For example, in the Port 
of Rotterdam port actors started to participate in experiments with recycling 
industrial waste as a way to test new combinations and to explore unexploited 
opportunities in the port’s landscape. Innovators and incumbents joined hands 
in a collective process of re-orientation to the context of the port as a space for 
their projects. In doing so actors co-created a space in which they could interpret 
the problems and solutions ahead, the values they sought to realize, and the 
role they played in doing so. How such spaces emerge in the interplay between 
problematizing trends and de-routinizing standing practices is a promising 
route for future research. 

Understanding time and space through the work of relationship-making 
also implies that because actors act under diverse circumstances and with 
different expectations, their ideas of the past and future in emerging practices 
also differ. As actors connect different elements, they tell different stories about 
the origins and directions of change. In the greenhouse farming case, accounts 
of the origins of change differed widely between scientists, innovators, 
policymakers, and farmers. My analysis, however, demonstrated that this 
spatial-temporal divergence was not necessarily an obstacle to multiparty 
collaboration in governance practices. On the contrary, as actors sought to 
define their individual contributions in relation to each other, their distinctions 
in identities and stories helped propel innovative practices forward. Again, 
my research inferred three distinct creative position-takings: articulation, 
innovation, and consolidation. Each form of creativity was associated with 
different stories, identities, and materialities, which sometimes conflicted but 
could also reinforce each other in the creation of new trajectories for solving 
sustainability problems. 

6.3.2 De-routinization processes: the role of temporality and 
materiality 
The second objective of this book was to conceptually refine the analysis of the 
way in which existing practices are reflected on and transformed in addressing 
sustainability problems. The case studies in this book show that actors in 
innovative practices not only give direction to solving novel problems, but also 
activate and de-routinize existing practices and open up and realign underlying 
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structures. Throughout the book I have situated my analysis in debates on 
the conceptualization of the ‘betweenness’ of innovative experiments in 
sustainability transitions (Waterton, 2005; Smith, 2007b; Bulkeley & Newell, 
2010) and the ‘translation processes’ (Smith, 2007a) between the niches formed 
by such experiments and the regimes of dominant structures that actors 
encounter in the process. In doing so, I developed several insights into the role 
of temporality and materiality in de-routinization processes in efforts to address 
sustainability problems through specific contexts. 

Firstly, the case studies and their comparison in chapter 5 suggests that 
the actors’ movement away from an iterative stance towards a future-oriented 
attitude in action forms a crucial dimension of the way practices lose their 
taken for granted character. This insight contributes to the work Emirbayer 
and Mische (1998) on the relationship between temporal orientations in action 
and the social relations in which these are embedded. Emirbayer and Mische’s 
illuminating article relates actors’ orientation to time to the social fields in which 
their actions are embedded. The finding in this volume that actors extend their 
temporal orientation through long periods of experimentation and remaking 
relationships is in line with their argument. This book adds explanatory power 
by showing the role of actors’ own work in making resistances and inertia in 
their environment manifest. As actors become aware of the responses they evoke 
among others, a source of creativity opens up for finding new opportunities and 
an empowered role in remaking the relationships of their engagements. In the 
horticultural case we saw, for example, that horticulturalists started to develop 
creativity as they became aware of the responses their actions provoked among 
policymakers, scientists, bankers, and other agriculturalists. 

Secondly, in a similar vein, this book contributes to the idea in Emirbayer and 
Mische (1998) that actors engage with different social contexts at the same time 
and may do so through different orientations to time. These authors illustrated 
this idea using the example of actors that might exercise a considerable degree 
of creativity in their individual careers, while, at another level, together with 
other privileged individuals seeking to reproduce existing social differences 
with less privileged groups. In examining how innovative practices form an 
interstitial space in which multiple configurations come together, we saw that 
multiple configurations might become mutually reinforcing, even though the 
circulating interpretations of space and time may substantially differ. In the 
port case in chapter 3, for example, actors working on the innovate biofuels 
production propelled the search for a transformation of port practices. 

 For different configurations to become mutually reinforcing, their orientations 
to change need not be the same, but they have to be congruent and they require 
communication and interactive tinkering between the actors involved. In the 
case of the port, for example, the dominant focus on biofuels blinded some to the 
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opportunities resident in the participation of a large transshipment company, 
which eventually led to their withdrawal from the project. 

The interactions between actors bring us to a second contribution of this 
research to conceptualization of the interplay between innovative practices and 
de-routinization processes. The two ethnographic case studies in chapters 3 and 
4 showed that the enrolment and participation of new actors interacted with a 
sense of incompleteness of the materiality of projects and the ability of actors 
to recognize opportunities for contributing to the project. Drawing on the work 
of Knorr-Cetina (2001), chapter 4 demonstrated that the incompleteness of objects 
like the greenhouse helped to mobilize scientists and others to participate in 
remaking horticultural practices. This finding advances debates in the literature 
on the materiality of practices. In this field, material elements are mainly seen 
as carriers and structuring elements. In this capacity, material elements are 
primarily a source of stability and inertia (see e.g. the role of the walking stick 
in Nordic walking in Shove & Pantzar, 2005). With this book’s findings on ways 
objects may co-create a sense of incompleteness, I show that material relations in 
a context can become a source of creativity as well. 

 The insights into the incompleteness of objects around which sets of practices 
are de-routinized contribute to a theoretical refinement of the interplay between 
niches and regimes. From my case studies followed actors’ appreciation of what 
artifacts lack and what they might obtain in the future, which enables actors 
to reimagine and reconfigure practices. In the horticultural case in chapter 
4, for example, the specific material properties of greenhouse farming – such 
as the use of rock wool, the possibility of deconstructing the greenhouse, the 
controllability of its internal climate – afforded linkages between disparate 
groups and the articulation of new images of the future.

These findings, which tie in with recent work on ‘discursive spaces’ (Pesch, 
2015; Loeber & Vermeulen, 2016), may induce reflexivity and room for deliberation 
and experimentation. My findings add the insight that materials play a crucial 
role here, because they form the interconnections between practices that often 
remain overlooked. Through wind turbines, disparate groups in universities, 
the democracy movement, and companies, recognized the interconnectivity 
between their work and the dynamics of energy production. The port story is 
similar, as recycling techniques enabled actors to discern the interconnections 
between the disparate port companies. As such, these material ties helped form 
the space in which the problematic circumstances at hand became intelligible 
and subject to action. 

6.3.3 Power and reflexivity 
The third objective to which this book aimed to contribute is conceptualization 
of the way in which the power embedded in structures enables actors to develop 
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reflexivity in addressing sustainability problems. In the three cases we witnessed 
that actors in innovative practices step by step let go of habitual actions in order 
reach out to opportunities in their environment to empower their projects. 
In addition, this growing self-empowerment in making new opportunities 
for action strengthened as it helped other actors to do things differently as 
well. This finding suggests several conclusions on the temporal aspects of the 
relationship between power and reflexivity. A similar temporal definition of 
reflexivity is found in Beck et al. (2003), who, following Koselleck (1998), describe 
reflexivity in modernization processes as the “change from the dominance of 
the past to the dominance of the future” (p. 9). This change, according to them, 
is becoming increasingly important in contemporary modernity, as “[t]hat 
which is expected is becoming more and more different from that which has 
been experienced, and this excites both hope and anxiety” (p. 11). My description 
of practices suggests that the shift to projective agency is not a more or less 
automatic and global process of ‘late modernity’. Rather, projective agency 
emerges in specific areas, where actors start to see that acting on new challenges 
increases their grip on their environment. This has several implications for 
our understanding of reflexivity that relate to the temporary and impromptu 
character of configurations of actors with disparate backgrounds.

The first implication is that projective agency is actively achieved, as hard 
work is required to outflank dominant repertoires and institutional procedures. 
As such, reflexivity in practices seems not merely ‘cultivated’ in protected 
spaces, but always involves a micro-politics of learning, strategic positioning, 
and contrasts with dominant repertoires and institutionalized procedures, 
alongside identification of new opportunities. Reflexivity then, may always 
develop in an ongoing dialogue with the dominant experiences in practices. 
This is clearest illustrated in this volume in the case of greenhouse farming, 
in which actors at first did not see their work as substantially different from 
the dominant innovative identity of greenhouse farming. Only over time did 
they perceive the novelty of the problems they were addressing through the 
constraints and resistances arising from dominant practices. 

The second implication is that reflexivity is not induced suddenly, 
unidirectionally, and in one go. In my cases, transformative agency built up 
gradually, co-constructed in webs of material ties between the social and 
material actors that became enrolled in the processes investigated. Creation of 
networks often demanded that actors adopt a more iterative stance to embed a 
novel practice in the resources and relations available in a situation. In some cases 
it required, for example, inscription of new regulations and the embodiment of 
new repertoires. Also, especially when emerging configurations were fragile, it 
required tactical embedding in whatever sources of support that actors could 
hold on to. In the first episode of the greenhouse farming case, for example, 
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the chairperson of the ‘greenhouse of the future project’ had to gather together 
bits of funding and political support piecemeal to keep the project going. Once 
empowered, the project became a vehicle for transformative agency in the field 
of science and farming. Thus, even though we observed a growing ‘dominance 
of the future over the past’, this occurred at specific sites and gradually in steps. 

Another contribution to Beck’s temporal notion of reflexivity is the idea 
that actors’ shift to a more future-oriented stance may result from a creative 
combination of fields that are relatively old. In all three cases, links were made 
with developments and techniques that in themselves were not very novel. 
This was the case for wind energy turbines, democracy movements, and heat 
exchangers, but also for recycling and the production of alcohol. Connections to 
such social and technical developments in other fields helped the actors involved 
to shine new light on the respective fields of electricity production (Danish case), 
horticulture (Dutch greenhouse farming), and industrial production and waste 
management (Port of Rotterdam). Departing from the idea that such trends 
were global and more or less objective helped the actors persuade others of the 
notion that the world was moving towards these techniques. Drawing on stable 
fields enabled actors to protectively redefine the fields of their own positioning.

These contributions to the conceptualization of the way actors may redirect 
their actions in dealing with the power embedded in existing structures brings 
us to this volume’s contributions to the power literature. At the beginning of this 
book I introduced the proposition by Haugaard and Clegg (2009; cf. Haugaard, 
2012; Clegg & Pitsis, 2012) on the relation between ‘power over’ and ‘power to’, 
implying that domination and coercion may directly or indirectly evoke forms 
of power as a capacity. These authors argue that both forms of power are part 
of the same empirical processes and often directly implied in one another. For 
example, the power exercised ‘over’ an actor may reproduce the rules of the game 
that afford this actor the ‘power to’ act at a later point in time. My research offers 
several insights into how actors in practice, in their search for novel practices, 
may turn resistance into opportunities for empowering their practices. 

My general contribution to this discussion is that the dynamic relationship 
between ‘power over’ and ‘power to’ also involves manifestations of creativity 
that merit attention. The first insight involves the interplay between power and 
creativity concerning actors’ orientations to time. In unraveling the dynamics 
in power, Haugaard (2012) implicitly assumes that actors follow one temporal 
orientation, which Emirbayer and Mische (1998) dubbed the past-oriented 
‘iterative agency’. This volume showed from a relational perspective that actors 
may also switch to other temporal dimensions, yielding specific transactions 
between moments of resistance and moments of empowerment. Illustrative 
of this dynamic is the initial resistance to change in agriculture described in 
chapter 4, which hitherto opened up opportunities for horticultural groups to 
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take a leading role in reshaping the field of agriculture through their practices. 
The relation to temporality leads to the second insight into the possibility 

for actors to transform the structures they draw upon in practice. In all 
three cases, an increasing orientation to new futures was accompanied by 
efforts to configure innovations in such a way that they would help to change 
habits, routines, and material arrangements in existing practices. Chapter 
2, for example, demonstrated that wind energy over time became defined as 
a means to decentralize and democratize the existing Danish energy system. 
The switch to a transformative position may enable actors to empower their 
practices in multiple ways. It may result in more supportive structures while 
also attracting support from ‘outsiders’ that perceive an opportunity to realize 
their objectives by means of transforming the contexts in question. The latter 
dynamic was evident in the Danish case as well, as actors from the democracy 
movement became involved in wind energy experiment when they recognized 
an opportunity for decentralizing electricity production as a means to realize 
their goals for democratizing Danish society. 

The third and last insight concerns the multiple forms of resistance, 
coercion, and empowerment that are exercised in innovative practices. Both 
Haugaard and Clegg implicitly depart form the individual actor as the key 
unit of action in describing the relations between the two types of power. The 
findings in this book show that in combinations of actor-networks in practice, 
relationships between empowerment and domination are more diffuse. At the 
same point in time, some actors in an innovative network may exercise power 
with others in articulating change in a particular context, while others in the 
same network may exercise coercive forms of power in a different context. In 
the case of greenhouse farming in chapter 4, for example, horticulturalists 
collaborated with policymakers, NGOs, bankers, and others in opening up 
opportunities for change, while at the same time exercising power over other 
agriculturalists – such a pig breeders – in defining possible options for a new 
future for Dutch agriculture. 

The picture thus presented of actors’ interactive positioning in connecting 
to their environment brings us back to main argument of this dissertation. 
This volume has offered a conceptual foothold for observing and analyzing 
how relationships become manifest in addressing sustainability problems 
and how this gradually enables actors to become creative in remaking ties to 
their environment. The main aim of this book was to offer a way out of the 
use of categorical distinctions between innovation and stagnation, new and 
old, idealism and interests, domination and empowerment, and to develop a 
vocabulary sensitive to the performative nature of social relations. A relational 
perspective, I believe, not only guards us from undesirable reifications and over-
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simplifications. It also enables us to observe and understand how incremental 
steps in remaking social relationships may be may be fostered and mobilized to 
address the challenges of the 21th century.  

6.4 Unity and disunity in analysis
A study of the governance of transformation inevitably runs into difficulties in 
selecting and carving out a suitable unit of analysis. This requires identification 
of fixed points of reference in situations that are instable and subject to change 
and reconfiguration. My research explicitly asked what it meant to study 
transformation in real time through social practices in which situated actors 
came to address larger social challenges like climate change. The current 
research let go of fixed and bounded entities, like individuals, groups, projects, 
and objects. Instead, it followed actors through time and space, observing how 
they created relationships and in so doing moved through the myriad practices 
they disturbed and helped to realign. 

In the literature on societal transformation there has been a growing interest 
in ‘what’ to study in transformation and how to conceive of agency (Shove, 2010; 
Smith, 2007a; Loeber, 2015; Geels, 2011). The relational methodology developed 
in this book contributes to this line of research by demonstrating that how 
practices hold together and are framed – the ‘unity’ in the unit of analysis – is 
an act of power itself and can, and perhaps should be included in investigations 
by the outside observer, the researcher. It may thus be insufficient to merely 
‘immerse’ oneself in a practice and in idiographic descriptions of practices. In 
addition, movement may be required back and forth between the interpretations 
of the actors involved and a meta-view on the circulations through various 
relationships that are opened up and closed down in the process. 

This study’s first important methodological concern was the question of how 
to conceive the groups, organizations, artifacts, and other structural elements 
that become enrolled in innovative practices. How can we make sense of them 
without reifying them into individual ‘systems’ or regimes? We attempted to 
view them relationally as elements in a field, in juxtaposition to each other, 
emerging from different outlooks, aspirations, resources, and background 
knowledges. The concept of field enabled us to explore how multiple networks 
intersect and interact in situations of change. Making use of a longitudinal 
analysis, the case of Denmark illustrated how actors in wind energy experiments 
evoked and ‘lived’ these backgrounds, how they interfered in emergent practices, 
and how eventually they became transformed in the process as actors began to 
relate emergent structures in novel ways. 

Obviously, as time and resources are scarce, constraints of longitudinal 
analysis compromised the depth of analysis. Yet, in revealing the iteration 
between performances in practices and how these reconfigure the conditions 
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of possibilities, this research did succeed in untangling how local interactions 
remade and transformed the identities and relations underlying practices, and 
how actors became aware of their transformation in the process. Rather than 
assuming a bounded place, community, organization, or system, fields enabled 
identification of the “intersections of multiple networks” (Mische, 2008, p. 8) that 
were constituted in relation to each other. An important question here is how the 
intersecting networks in a field might be traced and mapped. In line with Tilly 
(2005), my study contended that research should not seek to grasp an entire field, 
but instead to “get the main connections right”, and following Desmond (2014) to 
then ask “how do we know which connections are the main ones”. 

A pragmatic solution produced in the course of the present research was 
to identify points at which actors responded to tensions between innovative 
practices and the fields in which they were situated. Such points revealed to 
the researcher what the actors involved held to be ‘normal’ and routine, while 
also demonstrating how actors changed their actions as they become aware of 
the underlying relations. In the case of greenhouse farming, for example, the 
‘greenhouse of the future project’ ran up against the positioning of science 
in agriculture and the expectations of science held by other actors. Once 
actors became aware of these assumptions, some started to see new ways of 
reconfiguring science in the emerging networks, and in doing so empowered 
the relationships between the actors involved. Starting from those points in 
which actors actively addressed routines and rules in conjunction, like science 
and policymaking, my study could trace how these were embedded in other 
relations, to uncover what was subject to reflection and what not. An important 
point of improvement here could be to carefully unravel the exact ways in which 
the multiple networks in a field co-constitute each other through practices. 

A second, related methodological concern from a practice perspective on 
transformation is how to follow emergent, innovative practices, and what to 
take as a starting point. As Bjørkeng et al. (2009) observed, most practice studies 
follow established, routinized practices. In such cases, practices can be traced 
through their shared materiality and actors’ shared practical understandings 
of action. To capture a practice in the process of becoming requires as much 
attention to novel patterns of interaction as to the multiple established practices 
that become enrolled, de-routinized, and transformed in the process. This is 
of special concern to the study of emerging practices in ‘real time’ without the 
luxury of hindsight. My research sought to resolve that problem by following 
actors in the configurations studied in the Port of Rotterdam and in Dutch 
horticulture. I followed actors through the networks in which they were 
positioned and backwards in time. Doing so enabled us to trace emergent practice 
as a configuration rather than as a fixed project for resolving a fixed problem. 
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This research strategy had important unanticipated ramifications. For one, 
it meant relinquishing the idea that I was following a well-bounded project or 
social group. Instead, like Eliasoph (2011), studying the making of volunteers, I 
traced interactions across multiple projects through time and space. Doing so, 
however, often meant breaking with the preconceived notions of the origins 
of change shared by the actors involved. In the Port of Rotterdam, for example, 
my research began with interviews of actors in a configuration seeking to 
develop a biofuels plant. The plan and definition of this project and its starting 
date in 2004 formed the dominant framework for narrating the collaboration 
between the actors. Yet, tracing the actors back in time, largely made possible 
through the well-archived documents of one actor, enabled me to map how the 
configuration had emerged and evolved through multiple projects in the past, 
and how it interlinked with parallel projects over the course of time. 

A closely related implication is that the actors in transformatory processes 
constantly try to ‘find their feet’ in new and uncertain situations. At the same 
time, actors act under the pressure of the need to guard the process of change, to 
articulate clear goals, and to maintain collective confidence in the formulated 
ideas and plans. Under such circumstances it is very likely that actors run into 
misunderstandings and conflict over the facts and meanings of a shared project, 
possibly producing moments of (temporary) breakdown. However, as the 
research in this book showed, such moments should not be discarded, as they 
offer important opportunities for reflection, both to the researcher and to the 
practitioners involved (cf. Laws & Forester, 2015). Moreover, these breakdowns 
often provide a starting point for new creative forms of action (cf. Graham 
& Thrift, 2007). In all the three cases in this book there were points at which 
the projects involved to some extent had failed, yet these junctures triggered 
reflexive and creative responses that enabled actors to accommodate tensions 
and opportunities in their environment in novel ways.

Following the creative work of actors in innovative practices enabled me to 
examine in detail how actors may draw on their environment in response to the 
challenges they confronted in practice. Yet, focusing on long-term dynamics 
in practices, and the obvious scarcity of time and resources, limited my ability 
to zoom in further on how creativity emerges in the daily actions of actors in 
innovative practices. In future research it would be of great value to develop 
both methodological and theoretical approaches to examine in detail how 
actors experience and deal with moments of resistance, and how they creatively 
tinker and improvise in finding new ways to respond to the situation at hand. 

6.5 From resistance to transformation: insights for practice 
In this volume I developed a pragmatic outlook on the ways actors exercise 
power in their efforts to foster transitional change, and how they engage with 
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the power embedded in resources, rules, routines, and material arrangements 
in their environment. I demonstrated that resistance to innovative initiatives 
often opens up opportunities for actors to learn to (re)position their project 
and experiment with new ways to connect their work to the power exercised 
by others. In the case of greenhouse farming, for example, the collective 
resistance to change among agriculturalists eventually led to a situation in 
which horticulturalists repositioned themselves as the protagonists of change. 
The analysis enabled us to see that power is not only an inevitable factor in 
innovative projects that we must ‘account for’, but also a concept that helps us 
to reconsider how innovative experiments contribute to the creation of contexts 
for addressing novel societal challenges. In this volume I specifically focused 
on the interplay between creativity and power. This produced several practical 
insights into the transformation of power, which I will present below as five 
basic insights into the relation between experiments and creativity.

1. THE CREATIVITY OF EXPERIMENTS: The innovative experiments presented 
in this book show that the meaning and impact of experiments extends 
beyond the directly observable outcomes that are usually ‘measured’, such as 
investment decisions and public support. Even if innovative projects fail, they 
help to ‘ruffle up’, activate, and align relationships and empower the processes 
they address. In doing so, actors in innovative projects constantly transform 
the power embedded in the context their actions draw upon. Accordingly, 
from a perspective on their governance, it seems important to understand and 
grasp the long-term impacts of experiments, and the ongoing learning process 
through which actors develop a grip on their environment in addressing the 
challenges ahead.

2. BREAKDOWN AND FAILURE AS TRIGGERS OF CREATIVTY: Related to 
insight 1, is the finding that failures and breakdowns are virtually inevitable in 
innovative practices, yet these are by no means necessarily obstacles to progress. 
In all cases in this book some sort of failure of breakdown emerged in the process, 
and in all these instances this eventually resulted in a creative and inventive way 
of dealing with existing tensions and contradictions to empower their practices. 
From these cases we learn that breakdowns offer not only a reflection on existing 
structures but that they also form critical events that enable actors to give 
meaning to their experiences and to narrate change processes. Such stories again 
may help to mobilize groups in developing new projects.

3. THE ‘PUBLIC’ IN EXPERIMENTS: Various authors have shown the importance 
of experimenting with how objects ‘become public’ (Stripple & Bulkeley, 2013; 
Marres, 2013) in concrete material manifestations that actors may care about, 
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or that they may resist. This book adds the practical insight that not only do 
objects become public, but so too do the underlying tensions, contradictions, 
and opportunities between the communities that are involved in the 
experimentation. The confrontation with a new plan or object may enable actors 
to voice frustrations and hopes that had previously remained unarticulated. In 
addition, projects may offer spaces for actors to gossip and share stories about 
experiences and recent developments. Bringing tensions and aspirations to the 
surface and offering spaces for communication fosters commitments that may 
eventually fuel support for the search for novel practices

4. DISCARDING CATEGORICAL DISTINCTIONS BETWEEN ‘INCUMBENTS’ AND 
‘INNOVATORS’: In this book I showed at length that ‘the new’ is relational, that is, 
it is defined in relation to something else that is considered old or to be altered 
in the process. Looking beyond the work of the typical innovators, we see that 
many ‘incumbent’ parties offer support, engage in mutual learning processes, 
and sometimes open up to the embedding of new and incomplete objects in 
their organizations. A persistent focus on the ‘new’ and on the formulation of 
what might be in the future, may blind actors to the many opportunities that 
open up to access sources of power in their environment. 

5. APPRECIATING THE INCOMPLETENESS OF HABITS, IDEAS, AND 
ARTIFACTS: A last practical insight developed in this book, and one related 
to insight 4, is the value of discerning and appreciating the incompleteness of 
existing habits, ideas, and artifacts and the possibilities they offer for new ways 
of reconfiguring and reframing practices. Recognizing incompleteness enables 
actors to see that designs, concepts, and ideas are constantly evolving and take 
on new properties and forms. This insight sensitizes us to the fact that the 
incompleteness of projects is not necessarily a limitation to change but, rather 
to contrary, has a mobilizing quality in defining new designs, connecting to 
new socio-material networks, and in connecting to the power in societal and 
technological trends.

These five insights for practitioners bring this volume to its end. My aim in 
these pages was to provide a lens for understanding how efforts to incite change 
may move from ‘resistance to transformation’. I chose this title due to its double 
connotation. Not only does it encapsulate the actual shift that actors may 
experience, it also makes reference to the broader shift under way in academia 
and among policymakers from a focus on constraints and affordances to an 
inquiry into transformation processes at the level of action. With the relational 
analysis in this book, I hope to have contributed to opening up this exciting and 
promising area of investigation. 





127

REFERENCES

Abrahamse, M., & Piersma, J. (1996, December 24). ABN Amro bank haalt 
krenten uit de agrarische pap [ABN Amro banc’s agricultural cherry 
picking]. Het Financieele Dagblad, p. 3.

Anderson, B., & Wylie, J. (2009). On geography and materiality. Environment and 
planning A, 41, 318-335.

Arts, B., & Van Tatenhove, J. (2004). Policy and power: A conceptual framework 
between the old and new policy idioms. Policy Sciences, 37, 339 –356.

Asdal, K. & Moser, I. B (2012). Experiments in Context and Contexting. Science, 
Technology and Human Values, 37, 291-306

Avelino, F. (2009). Empowerment and the challenge of applying transition 
management to ongoing projects. Policy Sciences, 42, 369–390.

Avelino, F. (2011). Power in transition: empowering discourses on sustainability 
transitions. Ph.D. Thesis. Rottterdam: Erasmus University Rotterdam.

Avelino, F., & Rotmans, J. (2009). Power in transition: an interdisciplinary 
framework to study power in relation to structural change. European Journal 
of Social Theory, 12, 543-569.

Avelino, F., & Rotmans, J. (2011). A dynamic conceptualization of power for 
sustainability research. Journal of Cleaner Production, 19, 796 – 804.

Avelino, F., & Wittmayer, J. M. (2016). Shifting Power Relations in 
Sustainability Transitions: A Multi-actor Perspective. Journal of 
Environmental Policy & Planning, 18, 628-649.

Bakker, J. C. (1993). Gesloten kas: energetisch en economisch nog onvoordelig 
[Closed Greenhouse: Energetically and economically still unprofitable]. 
Vakblad Voor De Bloemisterij, 48, 54 – 55.

Barry, A. (2015). Thermodynamics, matter, politics. Distinktion: Scandinavian 
Journal of Social Theory, 16, 110-125.



128

Beck, U. (1997). The reinvention of politics. Rethinking modernity in the global social 
order. Cambridge: Polity Press.

Beck, U., Bonss, W., & Lau, C. (2003). The theory of reflexive modernization 
problematic, hypotheses and research programme. Theory, culture & 
society,20, 1-33.

Beckert, J. (2003). Economic sociology and embeddedness: How shall we 
conceptualize economic action? Journal of Economic Issues, 37, 769–787.

Beckert, J. (2010). How do fields change? The interrelations of institutions, 
networks, and cognition in the dynamics of markets. Organization Studies, 
31, 605–627.

Bergson, H. (1960). Time and Free Will: An Essay on the Immediate Data of 
Consciousness. New York: Harper and Row.

Berkhout, F., Smith, A., & Stirling, A., (2004). Socio-technical regimes and 
transition contexts. In Elzen, B., Geels, F.W., Green, K. (Eds.), System 
Innovation and the Transition to Sustainability (pp. 48-75). Edward Elgar: 
Cheltenham.

Bhabha H, 1990, The third space: interview with Homi Bhabha, in Rutherford, 
J. (Ed). Identity: Community, Culture and Difference (pp. 207-221). Lawrence 
and Wishart, London.

Bhabha, H. (1995). Cultural Diversity and Cultural Difference. Ashcroft B., 
Griffiths G., & Tiffin H. (eds) The Post Colonial Studies Reader, pp. 206–9. 
Routlegde: London.

[BIO-ETH B.V.] richt zich op biogas in Delfzijl [[BIO-ETH] aims for biogas in 
Delfzijl]. (2009, October, 3). Boerderij Vandaag, p. 9

Birkland, T. A. (1997). After disaster: Agenda setting, public policy, and focusing 
events. Georgetown University Press.

Bjørkeng, K., Clegg, S., & Pitsis, T. (2009). Becoming (a) practice. Management 
Learning, 40, 145-159.

Bos, B., & Grin, J. (2008). “Doing” Reflexive Modernization in Pig Husbandry 
The Hard Work of Changing the Course of a River. Science, Technology & 
Human Values, 33, 480-507.

Bot, G. P. A. (1994). Vanuit behoud naar beweging [From conservation principle to 
motion]. (Inaugural speech). Wageningen: Wageningen University.

Bourdieu, P. (1977). Outline of a theory of practice. Cambridge: Cambridge 
University Press. 

Bourdieu, P., & Wacquant, L. J. D. (1992). An invitation to reflexive sociology. 
Chicago: University of Chicago Press.

Bourdieu, P. (1993). Sociology in question. London: Sage



129references

Bourdieu, P. (1996). The rules of art: Genesis and structure of the literary field (S. 
Emanuel, Trans.). Cam bridge, MA: Polity Press.

Bourdieu, P. (2000 [1997]). Pascalian meditations. Stanford University Press.

Braudel, F. (1989). The Identity of France. Volume One: History and Environment. 
London: Fontana Press.

Broersma, D. (2010). Het groene front voorbij. de agrarische belangenbehartiging door 
LTO Nederland 1995 – 2005 [Beyond the Green front. The agricultural lobby 
of LTO Netherlands 1995 – 2000]. Wageningen: Nederlands Agronomisch 
Historisch Instituut

Broto, V. C., & Bulkeley, H. (2013). A survey of urban climate change 
experiments in 100 cities. Global Environmental Change, 23, 92-102.

Buiter, O. (2000). Haven beter voor het voetlicht brengen [Bring the port into 
the limelight]. Rotterdams Dagblad, p. 711

Bulkeley, H. & Newell, P. (2010). Governing Climate Change. New York: 
Routledge 

Bulkeley, H.A., Edwards, G.A., & Fuller, S. (2014). Contesting climate justice 
in the city: Examining politics and practice in urban climate change 
experiments. Global Environmental Change, 25, 31-40.

Callon, M. (1984). Some elements of a sociology of translation: domestication of 
the scallops and the fishermen of St Brieuc Bay. The Sociological Review, 32, 
196-233.

Campen, J. B., De Zwart, H. F., Van De Braak, N. J., Kool, H. D. M., & Jansen, 
E. G. O. N. (2001). Koeling en Ontvochtiging in de Floriadekas [Cooling and 
dehumidification in the Florida Greenhouse]. Wageningen: IMAG.

Clegg, S. R. (1989). Frameworks of power. London: Sage

Clegg, S. R., & Pitsis, T. S. (2012). Phronesis, projects and power research. In 
Flyvbjerg, B., Landman, T. & Schram, S. (Eds.), Real social science: Applied 
phronesis (pp. 66-94). Cambridge, UK: Cambridge University Press.

Coenen, L., Benneworth, P., & Truffer, B. (2012). Toward a spatial perspective on 
sustainability transitions. Research policy, 41, 968-979.

Colebrook, C. (2008) Bourgeois thermodynamics. Buchanan, I. & Thoburn, N. 
(eds.) Deleuze and the political (pp. 121–138). Edinburgh: Edinburgh University 
Press.

Collier, S., & Ong, A. (2005). Global assemblages, anthropological problems. 
Ong A. & Collier S. (eds) Global assemblages: technology, politics, and ethics as 
anthropological problems (pp. 3–21). Blackwell: Oxford.

Commodity Board Horticulture, & Ministry of LNV. (2006). Programma kas als 
energiebron: Jaarplan 2007 [Programme Greenhouse as a Source of Energy: 



130

Scheme 2007]. The Hague: Productschap Tuinbouw (Horticultural Product 
Board) and Ministry of LNV.

Correlje, A., & Verbong, G. (2004). The Transition from coal to gas: Radical 
change of the Dutch gas system. In B. Elzen, F. W. Geels, & K. Green (Eds.), 
System innovation and the transition to sustainability: Theory, evidence and 
policy. Cheltenham: Edward Elgar.

Dean, M. (2013). The signature of power: Sovereignty, governmentality and 
biopolitics. London: Sage

Deleuze, G., & Guattari, F. (1988). A thousand plateaus: Capitalism and 
schizophrenia. Bloomsbury Publishing.

Desmond, M. (2014). Relational ethnography. Theory and Society, 43, 547-579.

De Westlander vertelt [Stories by the Westlander]. (2003, February 25). Haagsche 
Courant, WST2. 

Dewey, J. (1909). How we think. London: D.C. Heath & CO.

Dewey, J. (1981). The need for a recovery of philosophy. In J. J. McDermott (Ed.), 
The philosophy of John Dewey (pp. 58–97). Chicago: University of Chicago Press

Dierkes, M. Hoffmann, U. & Marz , L. (1992), Leitbild und Technik: Zur 
Entstehung und Steuerung technischer Innovationen Berlin: Edition Sigma

DiMaggio, P. J. (1991). Constructing an organizational field as a professional 
project: U.S. art museums, 1920–1940. In W. W. Powell & P. J. DiMaggio 
(Eds.), The new institutionalism in organizational analysis (pp. 267–292). 
Chicago, IL: University of Chicago Press.

Doesburg, J. v., Kooistra, E., Vonk Noordegraaf, C., & Winden, W. v. (Eds.). 
(1999). 100 jaar praktijkonderzoek voor de glastuinbouw. Meten = weten [100 
years of applied research in greenhouse horticulture]. Doetinchem: Elsevier 
bedrijfsinformatie.

Dowding, K. (1996). Power. Buckingham: Open University Press.

Elias, N. (1984). The civilizing process. Oxford: Blackwell.

Eliasoph, N. (2011). Making volunteers: civic life after welfare’s end. Princeton 
University Press.

Elzen, B., Geels, F. W., & Green, K. (2004). System innovation and the transition to 
sustainability: Theory, evidence and policy. Cheltenham: Edward Elgar.

Elzen, B., & Wieczorek, A. (2005). Transitions towards sustainability through 
system innovation. Technological Forecasting and Social Change, 72, 651 – 661.

Elzen, B., Van Mierlo, B., & Leeuwis, C. (2012) Anchoring of innovations: 
Assessing Dutch efforts to harvest energy from glasshouses. Environmental 
Innovation and Societal Transitions, 5, 1– 18



131references

Emirbayer, M., & Johnson, V. (2008). Bourdieu and organizational analysis. 
Theory and Society, 37, 1–44.

Emirbayer, M., & Mische, A. (1998). What is agency? American Journal of 
Sociology, 103, 962–1023.

Enthoven, H. (2010, July 6). Niet sneller willen telen dan het licht heeft de 
toekomst [Trying not to want to cultivate faster than light has the future]. 
Groenten En Fruit, 64, 5.

Farla, J., Markard, J., Raven, R., & Coenen, L. (2012). Sustainability transitions 
in the making: A closer look at actors, strategies and resources. Technological 
forecasting and social change, 79, 991-998.

Feldman, M. S., & March, J. G. (1981). Information in organizations as signal and 
symbol. Administrative Science Quarterly, 26, 171–186.

Fligstein, N. (2001). Social skill and the theory of fields. Sociological Theory, 19, 
105–125.

Foucault, M. (1990). The History of Sexuality. Vol. 1, An Introduction. New York: 
Vintage Books.

Frouws, J. (1998). The contested redefinition of the countryside. An analysis of 
rural discourses in The Netherlands. Sociologia Ruralis, 38, 54 – 68.

Garud, R. & Karnøe, P. (2001a). Path creation as a process of mindful deviation. 
In Garud, R. & Karnøe, P. (eds) Path Dependence and Creation (pp 1-38). 
London: Lawrence Erlbaum

Garud, R. & Karnøe, P. (eds) (2001b). Path Dependence and Creation. London: 
Lawrence Erlbaum

Garud, R., & Gehman, J. (2012). Metatheoretical perspectives on sustainability 
journeys: Evolutionary, relational and durational. Research Policy, 41, 
980–995

Geels, F. W. (2002). Technological transitions as evolutionary reconfiguration 
processes: A multi-level perspective and a case-study. Research Policy, 31, 1257 
– 1274.

Geels, F. W. (2005). Technological transition and system innovations: A co-
evolutionary and socio-technical analysis. Cheltenham: Edward Elgar.

Geels, F. W. (2010). Ontologies, socio-technical transitions (to sustainability), 
and the multi-level perspective. Research Policy, 39, 495–510.

Geels, F. W. (2011). The multi-level perspective on sustainability transitions: 
Responses to seven criticisms. Environmental Innovation and Societal 
Transitions, 1, 24 – 40.

Geels, F.W. (2014). Regime resistance against low-carbon transitions: 
introducing politics and power into the multi-level perspective. Theory, 



132

Culture & Society, 31, pp. 21–40

Geels, F., & Raven, R. (2006). Non-linearity and expectations in Niche-
development trajectories: Ups and downs in Dutch biogas development 
(1973–2003). Technology Analysis and Strategic Management, 18, 375–39

Geels, F. W., & Schot, J. (2007). Typology of sociotechnical transition pathways. 
Research policy, 36, 399-417.

Geels, F. W., & Schot, J. (2010). The dynamics of transitions: a socio-technical 
perspective. In: Grin, J. Rotmans & J. Schot (eds). Transitions to sustainable 
development. New directions in the study of long term transformative change(p. 
9-101). New York: Routledge.

Geels, F.W. , Kern, F., Fuchs, G., Hinderer, N., Kungl, G., Mylan, J., Neukirch, 
M., & Wassermann, S. (2016). The enactment of socio-technical transition 
pathways: A reformulated typology and a comparative multi-level analysis 
of the German and UK low-carbon electricity transitions (1990–2014). 
Research Policy, 45, 896–913

Gell, A. (1992). The Anthropology of Time: Cultural Constructions of Temporal Maps 
and Images. Oxford: Berg Books

Genus, A., & Coles, A. (2008). Rethinking the multi-level perspective of 
technological transitions. Research policy, 37, 1436–1445

Gerritsen, J., & Serne, M. (1997). Strijd tussen economie en milieu over 
tweede Maasvlakte moet nog echt beginnen [Struggle over the economy 
and environment in the case of the Second Maasvlakte yet to begin]. NRC 
Handelsblad, 22.

Giddens, A. (1979). Central Problems in social theory: action, structure and 
contradiction ins social analysis. London: Macmillan.

Giddens, A. (1984). The constitution of society. Cambridge: Polity Press.

Glaser, B., & Strauss, A. (1967) The discovery of grounded theory: Strategies of 
qualitative research. London: Wiedenfeld and Nicholson.

Goey, F. de. (1990). Ruimte voor industrie: Rotterdam en de vestiging van industrie in 
de haven 1945-1975 [Room for industry: Rotterdam and the settlement of industries 
in the port 1945-1975]. Delft: Eburon

Gomart, E. & Hajer, M.A. (2002). Is That Politics?. In Joerges, B. & Nowotny, H. 
(Eds.). Looking Back, Ahead: The 2002 Yearbook of Sociology of Sciences (pp. 33-61). 
Alphen aan den Rijn: Kluwer.

Graham, S., & Thrift, N. (2007). Out of order understanding repair and 
maintenance. Theory, Culture & Society, 24, 1-25.

Grin, J. (2004). Health technology assessment between our health care system 
and our health. Exploring the potential of reflexive TA. Poiesis & Praxis, 2, 



133references

157–174.

Grin, J. (2010). Understanding transitions from a governance perspective. In 
Rotmans, J., Schot, J. & Grin, J. (Eds.), Transitions to sustainable development. 
New direction in the study of long term transformative change (pp. 223–319). 
London: Routledge

Grin, J. (2012). The politics of transition governance in Dutch agriculture. 
Conceptual understanding and implications for transition management.
International Journal of Sustainable Development, 15, 72-89.

Grin, J., & de Graaf, H. Van. (1996). Technology assessment as learning. Science, 
Technology & Human Values, 21, 72–99

Grin, J., Felix, F., Bos, B., & Spoelstra, S. (2004). Practices for reflexive design: 
Lessons from a Dutch programme on sustainable agriculture. International 
Journal of Foresight and Innovation Policy, 1, 126–149.

Grin, J., Rotmans, J., & Schot, J. (2010). Transitions to sustainable development: 
New directions in the study of long term transformative change. London: 
Routledge.

Grin, J., & Van Staveren, A. (2007). Werken aan systeeminnovaties: Lessen uit de 
praktijk van InnovatieNetwerk [Working on systems innovations. Lessons 
from the practice of the Innovation Network]. Assen: Uitgeverij Van Gorcum

Hajer, M.A. (1993). Rotterdam: re-designing the public domain, in F. Bianchini 
and M. Parkinson (eds) Cultural Policy and Urban Regeneration: The west 
European experience. Manchester: Manchester University Press, pp. 48–72

Hajer, M.A. (2003). Policy without polity? Policy analysis and the institutional 
void. Policy Sciences, 36, 175 – 195.

Hajer, M. A. (2005). Setting the stage a dramaturgy of policy deliberation. 
Administration & society, 36, 624-647. 

Hajer, M. A. (2009). Authoritative Governance: Policy Making in the Age of 
Mediatization Oxford : Oxford University Press

Hajer, M.A., Nilsson, M., Raworth, K., Bakker, P., Berkhout, F., de Boer, 
Y., ... & Kok, M. (2015). Beyond cockpit-ism: Four insights to enhance 
the transformative potential of the sustainable development goals. 
Sustainability,7(2), 1651-1660

Harding, A. (1994). Amsterdam and Rotterdam, in: A. Harding, J. Dawson, 
R. Evans and P. Parkinson (eds) European Cities Towards 2000. Manchester: 
Manchester University Press, pp. 18–44

Hargreaves, T., Longhurst, N., & Seyfang, G. (2013). Up, down, round and 
round: Connecting regimes and practices in innovation for sustainability. 
Environment and Planning A, 45, 402 – 420.



134

Harvey, D. (2000). Spaces of Hope. Edinburgh: Edinburgh University Press

Hassink, J., Grin, J., & Hulsink, W. (2013). Multifunctional Agriculture Meets 
Health Care Applying the Multi-Level Transition Sciences Perspective  to 
Care Farming in the Netherlands. Sociologia Ruralis, 53, 223-245.

Haugaard, M. (2003). Reflections on seven ways of creating power. European 
Journal of Social Theory, 6, 87–114.

Haugaard, M. (2012). Rethinking the four dimensions of power: domination 
and empowerment, Journal of Political Power, 5, 33-54

Haugaard, M. (2015). Reflections upon empowerment/domination, social 
change and the four dimensions of power. Journal of Political Power, 8, 293-
299.

Haugaard, M. & Clegg, S. R. (2009). Introduction: why power is the central 
concept in the social sciences. In Clegg, S. R. & Haugaard, M. (Eds.), The Sage 
handbook of power (pp. 1–24). London: Sage.

Healey, P. (1998). Building institutional capacity through collaborative 
approaches to urban planning. Environment and Planning, 30, 1531–1556.

Heaphy, E. D. (2013). Repairing breaches with rules: Maintaining institutions in 
the face of everyday disruptions. Organization Science, 24, 1291-1315.

Herder, P., & Stikkelman, R. (2004). Methanol-based industrial cluster design: 
a study of design options and the design process. Industrial & engineering 
chemistry, 43, 3879–3885.

Hoes, A. C., Beekman, V., Regeer, B. J., & Bunders, J. F. (2011). Unraveling the 
dynamics of adopting novel technologies: An account of how the closed 
greenhouse opened-up. International Journal of Foresight and Innovation 
Policy, 8, 37 – 59.

Hoffman, J. (2013). Theorizing power in transition studies: The role of creativity 
and novel practices in structural change. Policy Sciences, 46, 257 – 275.

Hoffman, J., & Loeber, A. (2016). Exploring the Micro-politics in Transitions 
from a Practice Perspective: The Case of Greenhouse Innovation in the 
Netherlands. Journal of Environmental Policy & Planning, 18, 692-711

Joas, H. (1994). The creativity of action: Pragmatism and the critique of the 
rational action model. In I. Carlgren, G. Handal, & S. Vaage (Eds.), Teachers’ 
minds and actions: Research on teachers’ thinking and practice (pp. 62 – 73). 
London, DC: The Falmer Press.

Joas, J. (1996). The creativity of action. Chicago, IL: Chicago University Press.

Keohane, R. O., & Victor, D.G. (2011). The Regime Complex for Climate Change. 
Perspectives on Politics, 9, 7–23.

Kemp, R. (1994). Technology and the transition to environmental 



135references

sustainability: the problem of technological regime shifts. Futures, 26, 1023-
1046.

Kemp, R., Schot, J., & Hoogma, R. (1998). Regime shifts to sustainability 
through processes of niche formation: The approach of strategic niche 
management. Technology Analysis and Strategic Management, 10, 175 – 198.

Kern, F. (2012). The discursive politics of governing transitions towards 
sustainability: the UK Carbon Trust. Int. J. Sustain. Dev., 15, 90-106 

Knorr-Cetina, K. (2001). Objectual practice. In T. R. Schatzki, K. Knorr-Cetina, & 
E. Von Savigny (Eds.), The practice turn in contemporary theory (pp. 175 – 188). 
London: Psychology Press.

Korthagen, F., & Vasalos, A. (2005). Levels in reflection: Core reflection as a 
means to enhance professional growth. Teachers and Teaching, 11, 47-71.

Koselleck, R. (1998) Vergangene Zukunft: Zur Semantik geschichtlicher Zeiten. 
Frankfurt am Main.

Kupper, F., & Krijgsman, L. (2007). The value lab: exploring moral frameworks 
in the deliberation of values in the animal biotechnology debate. Science and 
Public policy, 34, 657–670.

Landelijke club is weinig concreet en wollig - ZMO niet blij met reactie op nota 
van van Aartsen [National organization little specific and unclear- ZMO 
unhappy with response to the Van Aartsen white paper]. (1995, June 1). De 
Stem, p. 3

Laws, D., & Forester, J. (2015). Conflict, Improvisation, Governance: Street Level 
Practices for Urban Democracy. Routledge.

Leerink, H. J., & Van’t Wel, R. P. (1995, February 10). Groene Lobby verzet bakens 
razendsnel [Green pressure groups rapidly set out a new course]. Het 
Financieele Dagblad, p. 4.

Levinthal, D. A. (1998). The slow pace of rapid technological change: gradualism 
and punctuation in technological change. Industrial and corporate change, 7, 
217-247.

Li, T. (2007). The will to improve: Governmentality, development, and the practice of 
politics. Durham, NC: Duke University Press.

Lissandrello, E., & Grin, J. (2011). Reflexive planning as design and work: lessons 
from the port of amsterdam. Planning Theory & Practice, 12, 223–248.

Loeber, A. (2003). Inbreken in het gangbare: Transitiemanagement in de 
praktijk – De NIDO benadering [Breaking in into the Usual: Transition 
Management in Practice – The NIDO Approach]. Leeuwarden : NIDO.

Loeber, A. (2004). Practical wisdom in the risk society. Methods and practice of 
interpretive analysis on question of sustainable development. Ph.D. Thesis. 



136

Amsterdam: Universiteit van Amsterdam.

Loeber, A. (2007). Designing for phronèsis: Experiences with transformative 
learning on sustainable development. Critical Policy Analysis [Critical Policy 
Studies], 1, 389 – 414.

Loeber, A. (2015). ‘Emni’ - the (re-)construction of normalcy: A methodological 
exploration. Paper presented at the International Conference on Public 
Policy, Milan, Italy.

Loeber, A., Hoffman, J., & De Gelder, A. (2013, July 3 – 5). Exploring the dynamics 
at play in innovative practices: A practice perspective on analyzing changes in 
energy-oriented greenhouse research. Paper presented at the International 
Interpretive Policy Analysis Conference (IPA), Vienna.

Loeber, A. & Vermeulen, T. (2016). Reflexive project management in high-
ambition projects: exploring the competencies for managing innovative 
sustainable designs. Social Business, 6, in print. Longhurst, N. (2015). 
Towards an ‘alternative’ geography of innovation: Alternative milieu, socio-
cognitive protection and sustainability experimentation. Environmental 
Innovation and Societal Transitions. 17, 183-198

Loomer, B. (1976). Two conceptions of power. Process Studies, 6, 5-32.

Loorbach, D. A. (2007). Transition management: New mode of governance for 
sustainable development. Ph.D. Thesis. Rottterdam: Erasmus University 
Rotterdam.

Loorbach, D., & Rotmans, J. (2006). Managing transitions for sustainable 
development. In A. J. Wiec zorek & X. Olsthoorn (Eds.), Industrial 
transformation – Disciplinary approaches towards transformation research (pp. 
187 – 206). Amsterdam: Kluwer.

Loorbach, D., & Rotmans, J. (2010). The practice of transition management: 
Examples and lessons from four distinct cases. Futures, 42, 237-246.

Lukes, S. (1974) Power: A Radical View. London: Macmillan.

Marres, N. (2009). Testing powers of engagement: Green living experiments, 
the ontological turn and the undoability of involvement. European Journal of 
Social Theory, 12(1), 117–133.

Marres, N. (2012). Material Participation: Technology, the Environment and 
Everyday Publics. Houndsmill, Basingsytoke: Palgrave Macmillan

Marres, N. (2013). Why political ontology must be experimentalized: On 
ecoshowhomes as devices of participation. Social studies of Science, 43, 
417–443

Meadowcroft, J. (2005). Environmental political economy, technological 
transitions and the state. New Political Economy, 10, 479–498.



137references

Meadowcroft, J. (2007). Who is in charge here? governance for sustainable 
development in a complex world. Journal of Environmental Policy and 
Planning, 9, 299–314.

Meadowcroft, J. (2009). What about the politics? Sustainable development, 
transition management, and long term energy transitions. Policy 
Sciences,42, 323-340.

Milieuclubs en tuinbouw slaan handen ineen [Environmentalists and 
horticulturalits join forces] (1996, February 15). De Gelderlander, p. 2.

Mills, C. W. (1959). The Sociological Imagination. New York: Oxford University 
Press.

Mische, A. (2008). Partisan publics: communication and contention across Brazilian 
youth activist networks. Princeton: Princeton University Press.

Mische, A. (2011). Relational sociology, culture, and agency. In Scott, J. & 
Carrington, P. (Eds.). The sage handbook of social network analysis (pp. 90–97). 
London: Sage. 

Mitchell, T. (2011). Carbon democracy: Political power in the age of oil. Verso Books.

Mol, A., & J. Law. (2002). Introduction. Complexities. In Law, J. & Mol, A. (Eds.). 
Complexities. Social Studies of Knowledge Practices (pp. 1-22). Durham, NC: Duke 
University Press.

Mol, A. (1999) Ontological politics. A word and some questions. The Sociological 
Review, 47, 74-89

Monstadt, J. & Wolff, A. (2014). Energy transition or incremental change? Green 
policy agendas and the adaptability of the urban energy regime in Los 
Angeles. Energy Policy, 78, 213–224.

Morriss, P. (2002). Power: a philosophical analysis. Manchester: Manchester 
University Press.

Moss, T. (2009). Intermediaries and the governance of sociotechnical networks 
in transition. Environment and planning A, 41, 1480–1495.

Nill, J., & Kemp, R. (2009). Evolutionary approaches for sustainable innovation 
policies: From niche to paradigm?. Research policy, 38(4), 668-680.

Olsthoorn, X., & Wieczorek, A. J. (Eds.). (2006). Understanding industrial 
transformation. Dordrecht: Springer

Pesch, U. (2015). Tracing discursive space: Agency and change in sustainability 
transitions. Technological Forecasting and Social Change, 90, 379-388.

Pickering, A. (1995). The mangle of practice time, agency, and science. Chicago, 
Illinois: University of Chicago Press

Pierson, P. (2000). Increasing Returns, Path Dependence, and the Study of 



138

Politics. American Political Science Review, 94, 251–67.

Pinch, T. J., & Bijker, W.E. (1987). The Social Construction of Facts and Artifacts. 
In Bijker, W.E. Hughes, T. & Pinch, T.J. (eds.). The Social Construction of 
Technological Systems (pp. 17-50). The MIT Press.

Poot, E., & Hietbrink, O. (2006). Kennis verhogen en kosten verlagen [Raising 
knowledge, lowering costs]. Wageningen: Praktijkonderzoek Plant & 
Omgeving B.V

Poot, E., de Zwart, F., Bakker, S., Bot, G., Dieleman, A., de Gelder, A., Kuiper, 
D. (2008). Richtinggevende beelden voor energiezuinig telen in semigesloten 
kassen [Guiding images for low-energy cultivation in semi- closed greenhouses]. 
Wageningen: WUR Glastuinbouw

Raven, R. P. J. M. (2005). Strategic niche management for biomass; A comparative 
study on the experimental introduction of bioenergy technologies in the 
Netherlands and Denmark.

Raven, R. P. (2006). Towards alternative trajectories? Reconfigurations in the 
Dutch electricity regime. Research Policy, 35, 581 – 595.

Raven, R., Schot, J., & Berkhout, F. (2012). Space and scale in socio-technical 
transitions. Environmental Innovation and Societal Transitions, 4, 63-78.

Reckwitz, A. (2002a). Toward a theory of social practices. European Journal of 
Social Theory, 5, 243 – 263. 

Reckwitz, A. (2002b). The status of the ‘‘material’’ in theories of culture: From 
‘‘social structure’’ to ‘‘artefacts’’. Journal for the Theory of Social Behaviour, 32, 
195–217.

Riddell, D. (2015). Scaling Forest Conservation: Strategic Agency and 
Systems Change in the Great Bear Rainforest and Canadian Boreal Forest 
Agreements. Ph.D.Thesis. Ontario: University of Waterloo.

Rip, A. (1986). Controversies as informal technology assessment. Science 
Communication, 8, 349 – 371.

Rip, A., & Kemp, R. (1998). Technological change. In S. Rayner & E. J. Malone 
(Eds.), Human choice and climate change (Vol. 2, pp. 327 – 399). Columbus: 
Batelle Press.

Roep, D., Van der Ploeg, J. D., & Wiskerke, J. S. C. (2003). Managing technical-
institutional design processes: Some strategic lessons from environmental 
co-operatives in the Netherlands. Wageningen Journal of Life Sciences, 51(1), 
195–217.

Rotmans, J., Kemp, R., & Van Asselt, M. (2001). More evolution than revolution: 
transition management in public policy. Foresight, 3, 15-31.

Rotmans, J., & Kemp, R. (2003). Managing societal transitions: Dilemmas and 



139references

uncertainties: The Dutch energy case-study. OECD Workshop on the benefits of 
climate policy: Improving information for policy makers. Vol. 12.

Rotterdam en NIB gaan deelnemen in kansrijke havenprojecten [Rotterdam and 
National Investment Bank to participate in promising port projects]. (1994, 
December 23). Algemeen Dagblad. 

Roza, C. (2006). Kas als energiebron: Keerpunt en katalysator [Greenhouse as a source 
of energy: Turning point and catalyst]. The Hague: Innovatie Netwerk.

Ruiter, F. de (1995). Voorne vreest voor duingebied bij aanleg Maasvlakte 
II [Voorne worries about dunes with the construction of the Second 
Maasvlakte]. NRC Handelsblad, p. 2

Sabel, F. C. & Zeitlin, J. (2012). Experimentalist governance in the European 
Union and beyond”. In Levi-Faur (Ed.) Oxford Handbook of Governance (pp. 169-
183). Oxford: Oxford University Press.

Sallaz, J. J., & Zavisca, J. (2007). Bourdieu in American sociology, 1980 – 2004. 
Annual Review of Sociology, 33, 21 – 41.

Schatz, E. (Ed.). (2013). Political ethnography: What immersion contributes to the 
study of power. University of Chicago Press.

Schatzki, T. R., Knorr-Cetina, K., & von Savigny, E. (2001). The practice turn in 
contemporary theory. London: Psychology Press.

Schienstock, G. (2007). From Path Dependency to Path Creation Finland on its 
Way to the Knowledge-Based Economy. Current Sociology, 55, 92-109.

Schlierf, K., & Meyer, M. (2013). Situating knowledge intermediation: Insights 
from science shops and knowledge brokers. Science and Public Policy, 40, 
430–441. 

Schön, D. A. (1973). Beyond the stable state: Public and private learning in a changing 
society. Harmondsworth: Penguin.

Schön, D. A. (1983). The reflective practitioner: How professionals think in action. 
London: Temple Smith.

Schot, J.W., (1998). The usefulness of evolutionary models for explaining 
innovation: the case of The Netherlands in the nineteenth century. History 
of Technology, 14, 173–200

Schot, J., & A Rip (1997). The past and the future of constructive technology 
assessment. Technological Forecasting and Social Change, 54, 251–268.

Schot, J., & Geels, F. W. (2007). Niches in evolutionary theories of technical 
change. Journal of Evolutionary Economics, 17, 605-622.

Schot, J., & Geels, F. W. (2008). Strategic niche management and sustainable 
innovation journeys: theory, findings, research agenda, and policy. 
Technology Analysis & Strategic Management, 20, 537-554.



140

Schuitmaker, T. J. (2010). Persistent problems in the Dutch health care system: 
An instrument for analyzing system deficits. In J. Bunders & J. Broerse 
(Eds.), Transition in health care systems. Amsterdam: VU University Press.

Shove, E. (2003). Converging conventions of comfort, cleanliness and 
convenience. Journal of Consumer Policy, 26, 395-418.

Shove, E. (2010). Beyond the ABC: climate change policy and theories of social 
change. Environment and Planning A, 42, 1273–1285. 

Shove, E., & Pantzar, M. (2005). Consumers, Producers and Practices 
Understanding the invention and reinvention of Nordic walking. Journal of 
consumer culture, 5, 43-64.

Shove, E., & Walker, G. (2007). Caution! transitions ahead: Politics, practice, 
sustainable transition management. Environment and Planning A, 39, 763 – 
770.

Shove, E., & Walker, G. (2010). Governing transitions in the sustainability of 
everyday life. Research policy, 39, 471-476.

Skocpol, T. (1992). Protecting Soldiers and Mothers: the Political Origins 
of Social Policy in the United States. Cambridge, MA: Belknap Press of 
Harvard

Smith, A. (2007a). Translating sustainabilities between Green Niches and 
socio-technical regimes. Technology Analysis & Strategic Management, 19, 427 
– 450.

Smith, A. (2007b). Emerging in between: The multi-level governance of 
renewable energy in the English regions. Energy policy, 35, 6266-6280.

Smith, A., Stirling, A., & Berkhout, F. (2005). The governance of sustainable 
socio-technical transitions. Research Policy, 34, 1491–1510.

Smith, A., & Stirling, A. (2010). The Politics of Social-ecological Resilience and 
Sustainable Socio-technical Transitions. Ecology and Society 15, 11

Smith, A., & Raven, R. (2012). What is protective space? Reconsidering niches in 
transitions to sustainability. Research Policy, 41, 1025-1036.

Sørensen, E., & Torfing, J. (2009). Making governance networks effective and 
democratic through metagovernance. Public administration, 87, 234-258.

Spaargaren, G. (2003). Sustainable consumption: a theoretical and 
environmental policy perspective. Society & Natural Resources, 16, 687-701.

Spaargaren, G., Loeber, A.M.C., Oosterveer, P.J.M. (2012). Food futures in the 
making, in: Spaargaren, G.; Oosterveer, P. J. M.; Loeber, A.M.C. (Eds.), Food 
Practices in Transition—Changing Food Consumption, Retail and Production in 
the Age of Reflexive Modernity (pp. 312-337). London: Routledge.

Späth, P., & Rohracher, H. (2014). Beyond localism: the spatial scale and scaling 



141references

in energy transitions. Scale-sensitive Governance of the environment, 106-121

Stevens, H. (1999). The institutional position of seaports: An international 
comparison, Vol. 51. Dordrecht: kluwer Academic Publishers.

Stirling, A. (2008). ‘Opening up’ and ‘closing down’ power, participation, and 
pluralism in the social appraisal of technology. Science, Technology & Human 
Values, 33, 262–294.

Stone, C. (2005). Looking Back to Look Forward Reflections on Urban Regime 
Analysis. Urban affairs review, 40, 309–341.

Stripple, J., & Bulkeley, H. (2013). Governing the climate: new approaches to 
rationality, power and politics. Cambridge University Press.

Termeer, C. J., & Dewulf, A. (2012). Towards theoretical multiplicity for 
the governance of transitions: The energy-producing greenhouse case. 
International Journal of Sustainable Development, 15, 37 – 53.

Thelen, K. (1999) Historical Institutionalism in Comparative Politics. Annual 
Review of Political Science, 2, 369–404.

Turetzky, P. (1998). Time. London and New York: Routledge.

Turner, V. (1979). Process, Performance and Pilgrimage. New Delhi: Concept 
Publishing.

Tilly, C. (2005). Identities, boundaries, and social ties. Boulder: Paradigm 
Publishers.

Ulmanen, J. H. (2013). Exploring policy protection in biofuel niche development: a 
policy and strategic niche management analysis of Dutch and Swedish biofuel 
development, 1970-2010. Ph.D. thesis. Eindhoven: Technische Universiteit 
Eindhoven.

Van Est, R. (1999). Winds of change; a comparative study of the politics of wind energy 
innovation California and Denmark. Amsterdam: International books.

Van Vegchel, J. (1996, February 21). Melkveehouders koersen aan op eigen 
organisatie [Dairy farmers heading for own organization]. De stem, p. 3.

Vermeulen, M. (1998, Juni 27). Het glazen getto [The ghetto of glass]. De 
Volkskrant, p. 17.

Verstegen, J., Van Seter, P., & Grin, J. (2005). Globalisering Als Draaggolf Voor 
Een Duurzame On- twikkeling Van Het Tuinbouwcluster: De Tuinbouwdelta Als 
Bijdrage Aan De Transitie Van De Nederlandse Landbouw. Globus Report 05/09. 
Tilburg: Globus Institute

Voß, J. P., & Kemp, R. (2006). Sustainability and reflexive governance: 
Introduction. In J. P. Voß, D. Bavknecht, & R. Kemp (Eds.), Reflexive 
governance for sustainable development (pp. 3–28). Cheltenham: Edward Elgar.



142

Voß, J., Smith, A., & Grin, J. (2009). Designing long-term policy: Rethinking 
transition management. Policy Sciences, 42, 275–302.

Waterton, C. (2005). Scientists’ conceptions of the boundaries between their 
own research and policy. Science and Public Policy, 32, 435–444.

Winch, P. (1963). The idea of social science and its relation to philosophy (3rd ed.). 
London: Routledge & Kegan Paul. 

Yin, R. (1984). Case study research: Design and methods. Thousand Oaks, CA: Sage 
Publications.







145

APPENDIX A 
DATA ACQUISITION: SOURCES 

The research for this volume was conducted with the goal of theory development. 
To this end, I have continuously iterated between theory construction and 
empirical work in three case studies. Over the course of time I have employed 
a number of research methods, including secondary analysis, participant 
observation, interviewing, and desk research. In doing so I have drawn on 
various sources of data (see table 2 for an overview). In this section I will discuss 
the nature of these sources and how they have been selected.

Case 
Research

Research 
period

Fieldwork Interviews Document
Analysis 

Media
Analysis

Wind 
energy

2011 None None Secondary 
source

None

Port of 
Rotterdam

2011-
2012

10 months  22 Primary 
sources

Yes (of minor 
significance) 

Greenhouse 
farming

2013 6 months 13 Primary 
source

Yes

table 2 Overview data acquisition

The case study of wind energy experiments in Denmark is based on a 
thickly described, 80 page case study of wind energy developments in Denmark 
between the 1950s and 1980s by Van Est (1999, pp. 69-104, 132-146, 160-165, 206-210, 
238-251, and 293-296). Van Est conducted 19 interviews for his study and analyzed 
a large number of administrative texts, white papers, annual reports, articles 
from professional journals, and other primary documents (p. 22). The two 
ethnographic cases of greenhouse farming and the Port of Rotterdam were based 
on ethnographic data, which I collected through a follow-the-actor approach, 
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using methods like participant observation, interviews, archival research and 
the analysis of newspapers and official documents. The combination of an 
historic analysis with an immersion into relevant practices (Schatz, 2013; Mills 
1959) through fieldwork of about 18 months, enabled me to move back and forth 
between the sense-making of actors and a meta-analysis of the involved actors-
networks and configurations. 

 Important sources of data were the documents that described the projects 
in question, gave access to discussions among actors involved, and those that 
enabled me to identify and analyse relevant trends and events. These documents 
included administrative texts, scientific articles, project descriptions in 
business proposals, technical designs, and communications (see the archive 
index in Appendix B for a complete overview). Most documents in the case of 
the port were collected under strict confidentiality, i.e. only open for academic 
quality control under conditions of similar confidentiality. In both cases I 
conducted interviews with actors that were directly involved in projects or 
that could provide insights into the contexts in which projects were embedded 
(see the list of interviews in Appendix C). These interviews were unstructured 
and based on open-ended questions. Nevertheless, I made sure that, in later 
interviews, I built on the story as it was emerging from my on-going analysis, 
checking facts and interpretations and exploring new questions emerging from 
the evolving narrative. Most interviews have been recorded and transcribed (see 
Appendix B for the references). Some of the names have been anonymized, but 
are available - on request and under confidentiality – for purposes of academic 
quality control. 

For the fieldwork in the case of the biofuels project in Rotterdam I spent 
approximately a day week in the office of Laura - whom I have anynomized in this 
book – throughout 2012. This was the former office of the biofuels project, which 
contained an extensive archive of the project. Moreover, in Laura’s own archive 
I could also access documents of other projects in which she had participated 
in past. This enabled me to branch out in time and space and trace networks of 
companies, scientists, consultancies, and policymakers. In addition, by being 
present in Laura’s office I was able to observe meetings between her and various 
visitors, including representatives of companies and policymakers. The field 
notes are accessible through the archive (see Appendix B for the references).

In close consultation with Laura I decided on valuable and appropriate 
fieldwork moments. From February 2012 my participation frequency increased 
when a mediation process was started between Laura and the management of 
a foundation connected to the natural gas industry after a conflict between 
them in the media. This process enabled me to observe up close the struggle 
between various groups in defining innovation in relation to each other. In 
March and April several parties visited the office to discuss concepts developed 
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by Laura and others. These visits provided me with the opportunity to observe 
discussions between innovators and potential users and developers. From May 
2012 onward the frequency of visits was gradually reduced and were mainly 
intended to photocopy and study the archive. In addition, I visited several 
conferences where relevant biofuels concepts were presented: the Global Tank 
Storage Conference on 24 January 2012, the Conference on Green Gas Accelerates 
(‘Groen geeft gas’ in Dutch) in Dalfsen on 11 April 2012 and a demonstration of 
liquefied biogas production at the sewage treatment in Apeldoorn at 24 May 2012. 

For the fieldwork in the case of the greenhouse I participated between March 
and September 2013 a day a week at the greenhouse of Themato run by father 
and son Theo and Tom Ammerlaan. Usually, I did my fieldwork on Fridays 
because I did not want to miss the opportunity to socialize with the employees 
at the weekly drinks at the end of the afternoon. May and June were the most 
important months for fieldwork. In this period I had many opportunities to 
follow extension officers and to participate in meetings with Tom Ammerlaan 
and the employees in charge of cultivation, harvesting and distribution. In 
the course of the summer I reduced the frequency of visits to spend more time 
on conducting interviews. In addition to participation in Themato I followed 
Martien Duijndam in his extension work in May 2013 and I participated in a 
Meeting of entrepreneurial platform in Zoetermeer in September 2013. This 
platform of spokespersons for greenhouse farmers co-decided over subsidies 
for new research by researchers at Wageningen UR and private companies. The 
field notes are accessible through the archive (see Appendix B for the references).
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APPENDIX B 
ARCHIVE 

The collected documents, field notes, interview recordings and transcripts in 
the research for the cases on the port of Rotterdam and the greenhouse are stored 
in an archive. The index below offers an overview of the archived documents, 
the total number, and the archive references. Items can be requested from the 
archive through the author.

Case biofuels in the Port of Rotterdam, the Netherlands 

Type of data Number Data archive 
reference 

Email database BIO-ETH B.V. 
(confidential)

66 mail conversations POR AA

Minutes, agenda’s and formal 
internal communications 
(confidential)

54 documents POR AB

External communications 
(confidential)

20 mails and formal 
letters

POR AC

Presentations, press releases 
(confidential)

8 documents POR AD 

Technical details, designs, 
process descriptions, financial 
estimations, technical studies, 
Business plans (confidential)

10 documents POR AE
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Business proposals 
(confidential)

58 documents POR AF 

Other documents company Bio-
ETH B.V. (confidential)

205 documents POR AG

Governmental reports, letters, 
political resolutions 

44 reports POR AH

Professional journals 4 articles POR BA 

Newspapers 21 articles POR BB

Websites 15 website articles POR BC

Fielwork reports, interview 
recordings and - transcripts 

60 files POR CA

Case energy innovation in horticulture, the Netherlands

Type of data Number 
Data archive 
reference 

Scientific reports 15 reports GHF AA 

Other reports 12 reports GHF AB

Policy documents 45 documents GHF AC

Professional journals 7 articles GHF BA 

Newspapers 74 articles GHF BB

Websites 87 website articles GHF BC

Fielwork reports, interview 
recordings and - transcripts 

37 files POR CA
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APPENDIX C 
LIST OF INTERVIEWS 

Case Port of Rotterdam, The Netherlands 
Aberson, Hein (May, 2, 2015, Boijl). Aberson is founder and director of company 
Solar Oil Systems, a company that aims to produce bio-diesel from rapeseed oil. 
Together with Laura, Aberson has been important in voicing criticism on the 
Dutch policies for greening fuels.

Thomas (anonymized; June, 7, 2012, Arnhem). Thomas came to work with Laura 
in the early 2000s in developing new projects in the Port of Rotterdam. In the 
bio-ethanol project he became the principle engineer. His know-how of process 
engineering enabled the group to develop a technical model of the projected 
plant and to communicate with engineers in companies in the port. 

Bogt, Perry van der (May, 7, 2012, Rotterdam). Van der Bogt develops innovative 
systems to capture poisonous gasses from ships, which has tried to introduce 
into port business for many years. 

Dantuma, Rémon (Augustm 24, 2012, Rotterdam). Dantuma was policy advisor 
at the DCMR Milieudienst in Rotterdam. 

Duursma, Broer (August, 3, 2012, Rotterdam). Duursma was a project manager 
for the Rotterdam Climate Initiative on biofuels. 

Geertse, Peter (April, 24, 2012, Vlissingen). Geerste is commercial manager at 
Sealand Seaports. 

Groeneveld, Henk (June, 22, 2012). Groeneveld is director of the ‘Enablers 
forum’ and was in the past the chairman of the Koplopersloket (‘front runners 
entrance’) at the Ministry of Economic Affairs, which was created to support 
entrepreneurs in developing innovative business proposal through providing 
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guidance through governmental machinery, taking away institutional barriers 
and so on. He has worked together with Thomas on the creation of a business for 
processing wood in a more sustainable way.

Freek (anonymized; May, 4, 2012, telephone). Freek was briefly interim-manager 
in the biofuels project after Vincent had left the organization. Soon he concluded 
that the project was not viable and left the organization himself. 

Helling, Bart (March, 9, 2012, Den Haag). Helling was the successor of Groeneveld 
as director of the Koplopersloket at the Ministry of Economic Affairs. 

Jan (anonymized - June, 6, 2012, Arnhem). Jan is the owner of a consultancy 
company and was secretary of governmental platform on sustainable mobility 
in the past. Together with Laura he has explored possibilities for introducing 
Bio-LNG in the Netherlands. 

Klimstra, Jacob (April, 13, 2012, Broeksterwâld). Klimstra is founder and owner 
of Jacob Klimstra Consultancy. He obtained his PhD in Mechanical Engineering. 
He has worked as an energy specialist in research and development consultant 
at Gasunie and Wärstila Netherlands. 

Levinsky, Howard (May, 23, 2012, Groningen). Principle consultant at Gasunie 
and professor at the University of Groningen. Howard has been a member of 
a research project into the possibilities and risks of biogas distribution in the 
natural gas grid in the project Energy Delta Gas Research (EDGaR).

Linders. Marco (April, 17, 2012, Delft). Linders has supervised a research project 
on Bio-LNG for the Netherlands Organization for Applied Scientific Research 
(TNO), the leading institute for applied research in the Netherlands. 

Morten (anonymized; October, 29, 2012, Amsterdam). Morten is the director of 
the Norwegian company that develops techniques for upgrading biogas. This 
company eventually became the biggest investor in BIO-ETH B.V. 

Nils (anonymized; October, 12, 2012, Skype). Nils, from Norway, was a 
shareholder of BIO-ETH B.V., and was the co-owner of several other companies 
in the domain of chemistry and energy. Together with Stephan he developed an 
alternative plan for embedding BIO-ETH B.V. in his chain of existing companies. 

Pluut, Sven (May, 5, 2012, Amsterdam). Pluut came into contact with Laura for 
the biofuels project for his work on behalf of the provincial council of Zuid-
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Holland and later in his position of credit analyst for a bank that aims to invest 
in green innovation. In this capacity he was one of the people that were following 
the project as a promising development for improving the business case of the 
biogas production. 

Director Logistic Holding N.V. (anonymized; May, 4, 2012, phone call). Logistic 
Holding N.V. had supported BIO-ETH B.V. and participated in others projects 
with Laura before that. The director preferred not to be interviewed as and his 
colleagues considered the biofuels project a ‘closed book’. 

Laura (anonymized; February, 2012, Rotterdam). Laura was one of the main 
actors in the initiative for the construction of the bio-ethanol plant. In the 
past she worked for the Port of Rotterdam Authority and later became a self-
employed consultant. She has been involved with several innovative projects for 
green innovations in the Port of Rotterdam. 

Stephan (anonymized; April, 24, 2012, Rotterdam). Stephan was the managing 
director of BIO-ETH B.V. for more than one year. Stephan had worked for years 
in the port on innovations in recycling and new fuels. His experience with the 
creation of new businesses and the social environment of the port enable the 
project to consolidate the project in many developments in the port of the time, 
such as the construction of a new pipeline in the port. 

Verbrugge, Claus (June, 14, 2012, Rotterdam). City councilor in Rotterdam.

Vincent (Anonymized; May, 3, 2012, Rotterdam). Vincent is a business developer 
at a large chemical company and worked at Bulk B.V. and the Port of Rotterdam 
Authority in the past. For Bulk B.V. he explored the possibility of locating the 
project biofuels plant at their land. For the Port of Rotterdam Authority he 
had supervised in the 1990s a project for the construction of multifunctional 
pipeline shared by different companies in the port. The pipeline was considered 
to be a unique format for logistics in the port. 

Wiskerke, Willem (February, 23, 2012, Utrecht). Wiskerke had co-authored a 
critical report on the Dutch policy for biogas for the NGO Stichting Natuur & 
Milieu. For the authors of this report Bio-LNG, where Laura was working on, 
formed a potential alternative to dominant innovation repertoires. 

Zuidgeest, Louis (June, 24, 2013, Den Haag). Zuidgeest is an expert in biofuels 
policies at the environmental department in the Ministry of Infrastructure and 
the Environment. 
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Case Greenhouse farming, The Netherlands
Ammerlaan, Theo and Tom (May, 24, 2013, Berkel en Rodenrijs). Father and son 
Theo and Tom Ammerlaan are the co-owners of Themato. In the past ownership 
was shared with Martien Duijndam. Themato was the first company to introduce 
the Closed Greenhouse system. Ever since the company has been an important 
site for experimentation and research into energy efficiency and climate control. 

Broekharst, Piet (September, 12, 2013, Zoetermeer). Broekharst was a program 
manager in the Greenhouse as a Source of Energy program for the Dutch 
Horticultural Trade Board, until this board was absolved in January 2014. After 
that date, Broekharst moved together with the Greenhouse as a Source of Energy 
program to the Dutch Horticultural Growers Association (LTO Glaskracht).

Doel, Ingmar van den (December, 6, 2012, Barendrecht). Van den Doel was the 
marketing director at The Greenery, the largest trading company for vegetables 
and fruits in The Netherlands. 

Duijndam, Martiem (May, 29, 2013). Duijndam is a self-employed extension 
officer. His consultancy especially concerns the use of monitoring and climate 
control, know-how he obtained in his years as co-owner of Themato, the first 
horticultural company that introduced the Closed Greenhouse system into 
their practice. 

Gelder, Arie (September, 18, 2013, Amsterdam). De Gelder is a researcher at 
Wageningen UR Greenhouse Horticulture in Bleiswijk. With a return to research 
in the early 2000s, he became the principle researcher in the experiments with 
the Closed Greenhouse system at the research station in Naaldwijk. 

Hoven, Hans (December, 6, 2012, Pijacker). Hoven was one of the directors of 
Innogrow, the company that was created for the commercialization of the 
Closed Greenhouse design developed by Ecofys. 

Kloet, Jo (September, 12, 2013, Nootdorp). Kloet is a specialist in seed breeding. 
Founder and director of Green Inspiration. 

Lans, Vincent van der (August, 29, 2013, Rilland). Van der Lans is greenhouse 
farmer at Lans, a company that has introduced the Closed Greenhouse system 
alongside other innovations. 

Moerdijk, Jan (January, 4, 2013, Prinsenbeek). Moerdijk is founder and owner 
of consultancy company JMC. His work focuses on the introduction of new 
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consumer concepts in horticulture. He has been working on several concepts 
that were partly based on Closed Greenhouse systems.

Opdam, Hans (December, 11, 2012, Amsterdam). Opdam is founder and managing 
director of Bright Blue, a research and development company focusing on 
innovative environmental friendly concepts. Opdam has obtained a PhD in 
physics, worked for the Royal Dutch Shell laboratory and The Netherlands 
Organization for Applied Scientific Research (TNO), and later Ecofys. Opdam’s 
know-how of energy systems enabled the design of the Closed Greenhouse 
system concept in the ‘Future of the Greenhouse’ project in the 1990s and its 
commercialization in company Innogrow. 

Rijke, Cornelis de (September, 12, 2013, De Lier). De Rijke is growth manager at 
Prominent, an association of growers that initiates collective experiments with 
new innovative greenhouse concepts, including the Closed Greenhouse system.

Valk, Rob van der (August, 2013, Bleiswijk). Van der Valk is the energy specialist 
at the Dutch Horticultural Growers Association (LTO Glaskracht). 

Zwart, Feije de (September, 4, 2013, Bleiswijk). De Zwart is a researcher on 
energy and greenhouse climates at Wageningen UR Greenhouse Horticulture 
in Bleiswijk. 
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