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1. Introduction 

1.1 Rationale and objective 
The Sustainable Development Goals (SDGs) are essential for the future of the planet as they provide a 

comprehensive framework to address pressing global challenges. One European approach to advance 

goal achievement is bioeconomy promotion. This is a top-level political call to radically change current 

approaches to production, consumption and disposal of biological resources. At its core stands a vision 

of the economic system harmonized with ecological sustainability (OECD, 2009; EC, 2012). Establishing 

a bioeconomy has also been portrayed as new opportunity for regional and rural development in 

Europe: “it can maintain and create economic growth and jobs in rural, coastal and industrial areas, 

reduce fossil fuel dependence and improve the economic and environmental sustainability of primary 

production and processing industries” (EC 2012, p. 8).  

In this conceptualisation, the bioeconomy “includes agriculture, forestry, fisheries, food and pulp and 

paper production, as well as parts of chemical, biotechnological and energy industries“ (EC, 2012, p. 

5). It comprises all sectors and industries that “develop, produce, process or use plants, animals or 

microorganisms” (Albrecht and Ettling, 2014, p. 11). Although there are traditional bioeconomy 

segments that have long operated on inputs from agriculture or forestry (like leather processing or 

paper production, e.g. Hermans, 2021), most bioeconomy policies envisage a bio-based 

transformation: a substitution of fossil with renewable raw materials throughout the economy (Dietz 

et al., 2018; Kardung et al., 2021; Stark et al., 2022). Seemingly contradicting aims of a cheap and 

abundant provision of biomass, protected family farming, high quality production and development of 

rural areas are to be safeguarded by specific bioeconomy principles (food first, sustainable yields, 

cascading use and circularity, see EC, 2015, p. 30ff). 

Agriculture and forestry in Europe already face many conflicting demands from society. It is still 

uncertain how different pattern of renewable resource production, cascaded usage and circularity can 

provide the basis for new segments of industry (Casau et al., 2022; Grouiez et al., 2023; Muscat et al., 

2021a). Bioeconomy promoters have high hopes for advancements in areas like plant breeding, 

cultivation techniques, biorefineries, changed food distribution and nutritional practices (Bauer, 2018; 

Dahiya et al., 2018; El-Chichakli et al., 2016). Some actors highlight the benefits of plant molecular 

farming while others aim to advance the exploitation the entire plant with all its functionalities (e.g. 

Aguilar et al., 2019). Some production methods of new bio-based products raise important ethical 

questions.  

The promotional strategy of purposive clustering relevant actors from research and industry aims to 

advance the aspired transition towards a bioeconomy (BMBF, 2014, Bioeconomy Council, 2015; De 

Besi and McCormick, 2015; EC, 2016). However, it is barely understood how different stakeholders 

interpret the bioeconomy mission and evaluate their context conditions. The systematic analysis of 

national bioeconomy strategies often highlights conflicting goals (Dietz et al., 2018; Park and 

Grundmann, 2023; Zeug et al., 2020). Competition among biomass end-use sectors is almost 

omnipresent (e.g. Dubois and Gomez San Juan, 2016). Equally important: the deep structural 

entrenchment of societal and economic practices based on fossil resource extraction points to 

tremendous challenges (e.g. Labanca et al., 2020). Societal, inter-sectoral and inter-industry conflicts 

are to be expected (e.g. Eversberg and Fritz, 2022).  

In view of SDG attainment, a socio-economic transformation is widely deemed necessary. Low-carbon 

or sustainability transitions denote large-scale disruptive changes in societal systems that historically 

emerge over a period of (at least) several decades. Economic, science and technology-induced 

structural change processes are studied from many epistemological and disciplinary backgrounds (for 

an overview see e.g. Markard et al., 2012 or Loorbach et al., 2017). The relevant heuristic approaches 
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and process theories originate mainly from sociology, evolutionary economics and human geography 

(for a comprehensive overview see Sovacool et al., 2023). Research on innovation systems (IS) and 

sustainability transition has broadly analysed historical development pathways, structures and system 

functions in view of pattern of emergence, diffusion, and reconfiguration. Tracing transition dynamics 

can focus on a technological system, an industry, the whole societal system or a number of “societal 

functions such as transport, communication, housing, feeding, energy supply and use, and recreation” 

(Geels et al., 2004, p. 3).  

Using insights from related streams of research to analyse an emerging bioeconomy is challenging 

because the delineation of a bioeconomy clearly is difficult. Additionally, the attention of these 

conceptual approaches to actors and their interaction with other system components has been rather 

weak (Farla et al., 2012; Hermans, 2018; Purkus et al., 2018). There is considerable support for the 

proposition that research needs to incorporate how actors experience and contribute to the 

enactment of complex processes such as innovation, system transformation and the creation of new 

development trajectories (e.g. Sotarauta, 2017; Upham et al., 2018; Weber and Truffer, 2017). Against 

this background, this thesis deals with the perspectives and contextualised activities of bioeconomy 

actors. It takes a critical realist stance and uses analytical concepts relevant to understanding 

‘transitions-in-the-making’. The next section will introduce key research streams and related 

theoretical concepts. Then, it will connect these concepts to the study of the emerging bioeconomy. 

Before presenting three distinct articles, the thesis will explain how various stakeholders are 

empirically covered. The discussion section will review main findings from the different conceptual 

approaches employed for the exploration of stakeholders' perspectives and their agency. It will 

highlight the differing and complementary insights on the transition to a sustainable bioeconomy.  

1.2 Introduction to relevant theoretical concepts and analytic approaches 

1.2.1  Innovation Systems 
In economics, profound change is associated entrepreneurship and innovation as mechanisms to 

generate new economic and social value. Apart from entrepreneurs in the private sector, researchers, 

policy makers, consumers, traders, media, and a multitude of other actors are usually involved in the 

process through which an invention is turned into a new product or process that satisfies user needs 

and succeeds in markets. Hence, research on innovation systems (IS) builds on evolutionary economics 

and system thinking, has a broad societal orientation and provides an analytical framework for 

widespread or profound innovation processes. Freeman first defined it as the “network of institutions 

in the public and private sectors whose activities and interactions initiate, import, modify and diffuse 

new technologies” (1987, p.1). A material focus is maintained in some parts of the scholarly community 

while others have increasingly framed innovation as a social learning process that is based on 

interaction between various actors and institutions. Accordingly, Lundvall and his colleagues (2009, p. 

6) specified: “The national innovation system is an open, evolving and complex system that 

encompasses relationships within and between organisations, institutions and socioeconomic 

structures which determine the rate and direction of innovation and competence building emanating 

from processes of science based and experience-based learning”. All strands of research are united in 

the perspective that IS develop their unique properties slowly over a number of decades. 

The concept of national IS (NIS) (Freeman, 1988; Lundvall, 1992; Nelson and Rosenberg, 1993) was 

quickly complemented by corresponding conceptualisation of regional IS (RIS) (Braczyk et al., 1998; 

Edquist, 1997; Howells, 1999). Specific characteristics of a RIS and NIS were found to be bound to 

governance at regional and national levels while interacting and overlapping multi-level governance 

systems were diagnosed to apply to others (e.g. Kaiser and Prange, 2004).  
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Figure 1 Micro-level IS sub-systems and actor types 

       
Source: Kadura et al., 2011, p. 76 
 

Figure 2 Scheme for structural NIS/RIS analysis and innovation policy design 

 
Source: On the basis of Kuhlmann et al., 2010, and Kadura et al., 2011 
 
Breaking away from the geographical orientation, Breschi and Malerba (1997) kicked of research on 

industries as sectoral innovation systems (SIS). Here, the cumulativeness of knowledge and processes 

involved in building up a specific technological regime are highlighted (Dosi, 1982). In a similar vein, 

other researchers started system exploration based on a technology or a technological field. A 

technological IS (TIS) has been defined as “a network of agents interacting in a specific 

economic/industrial area under a particular institutional infrastructure or set of infrastructures and 

involved in the generation, diffusion, and utilization of technology. …  In the presence of an 

entrepreneur and sufficient critical mass, such networks can be transformed into development blocks, 
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i.e. synergistic clusters of firms and technologies within an industry or a group of industries” (Carlsson 

and Stankiewicz, 1991, p. 111). A set of TIS may jointly constitute a SIS and its set of core technologies 

while being anchored in a number of RIS or NIS (e.g. Hermans, 2018).  

There are two important strands of research that highlight different IS conceptualisations, both driven 

by policy perspectives.  

1. The structural IS approach:  This approach (Lundvall, 1992; Nelson and Rosenberg, 1993) focused 

upon organisations, institutions and socioeconomic structures as components of the systems. 

Organisations are characterised as the players or actors, while institutions were conceived as the 

rules of the game (Edquist, 2011). Knowledge producers and users in the public and in the private 

sector are different as distinct subsystems at the micro-level. Different sets of institutions and 

related organisations are identified at the meso, macro and international levels (see e.g. Figures 1 

and 2). The concept aims to offer an empirical-analytical framework and action frame for public 

policy intervention (e.g. Kuhlmann and Edler, 2002).  

2. The functional IS approach: In this approach (McKelvey, 1997; Bergek and Jacobsson, 2003; 

Edquist, 2004), an IS is defined in terms of what it does – namely: its functions (McKelvey, 1997; 

Bergek and Jacobsson, 2003; Edquist, 2004). This process-focussed approach was found more 

suitable to explain technological change (e.g. Hekkert et al. 2007). It was proposed that policy 

should be guided by reference to a specific set of IS functions (Weber et al., 2006).  

Aiming at a synthesis, Bergek et al. (2005) differentiated ‘structural components’ (actors, networks, 

institutions) of the IS on the one hand and ‘functions’ on the other hand to jointly determine the 

performance and orientation of an IS (Figure 3).  

Figure 3 Scheme for structural-functional SIS analysis and policy design 

 
Source: Bergek et al., 2005, p.3 

Overall, the systemic perspective often identifies “system failures”, “blocking mechanism” or 

bottlenecks, such as insufficient awareness about knowledge stocks in the community of core actors, 

a mismatch of existing and required capabilities or incompatibilities of existing institutions with 

prerequisites of innovation success (e.g. Heiberg and Truffer, 2022; Metcalfe, 2005). With due account 



8 

of the merits of IS analysis, all approaches were criticised for their inability to describe or explain IS 

internal dynamics. Structural components and functions are not easily linked to human agency. 

Moreover, the analysis of the distributed component development of more complex and digital 

technologies demonstrates that similar sectors (and SIS) can be linked in a technology’s value chain 

and affect several TIS functions. Analysis becomes extremely complex while intense intra-sectoral and 

cross-sectoral policy coordination at regional and national levels might be required to advance a 

specific TIS (e.g. Stephan et al., 2017; Mäkitie et al., 2022). Finally, IS analysis might fail to offer 

compelling policy advice where several technologies with different degrees of maturity compete for 

policy attention (e.g. Magnusson and Berggren, 2018).  

1.2.2 Socio-technical transition and the multi-level perspective 
Socio-technical transitions or sustainability transitions are understood as “long-term, multi-

dimensional, and fundamental transformation processes” (Markard et al., 2012, p. 956). The 

respective research is motivated by the consequences and seriousness of the multi-facetted threats 

that are caused by climate change (e.g. Geels and Turnheim, 2022). The normative orientation of 

sociotechnical transition research calls for a clear policy directionality (Köhler et al., 2019). In an effort 

to account for the material basis (technological artefacts, infrastructures, etc.) of SIS in a better way, 

Geels (2004) drew on sociology and institutional theory. He conceptualised systems in view of the 

fulfilment of specific societal functions (e.g. transport, communication, energy supply) and proposed 

to distinguish “systems (resources, material aspects), actors involved in maintaining and changing the 

system, and the rules and institutions which guide actor’s perceptions and activities” (Geels, 2004, p. 

898). The focus of analysis is directed towards technologies and change dynamics of socio-technical 

systems (STS) defined as “heterogeneous configurations of elements including technical artefacts, 

scientific knowledge, industry structures, markets, consumption patterns, infrastructure, policy, and 

cultural meanings” (Geels and Turnheim, 2022, p. 5; see Figure 4). The tangible or observable STS 

elements are maintained, dismissed, improved or changed by actors and social groups engaged for 

example in research, technology development activities, use of artefacts, debates or policymaking. The 

intangible STS components are (formal and informal) institutions which shape the preferences, 

strategies, and behaviour of actors. Structural elements are referred to as the ‘socio-technical regime’.  

Figure 4 The basic elements and resources of socio-technical systems 

 
Source: Geels, 2004, p. 900 

STS research highlights that transitions not only require a broad-based adoption of new technologies 

but also the establishment of new infrastructural components, new laws and regulations or new user 
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practices (Planko et al., 2016). Transition studies have been conducted on functionally defined STS (e.g. 

Heiberg et al., 2022), on specific industries and technologies (e.g. Andersen and Gulbrandsen, 2020), 

or with different geographic delineations (Boschma et al., 2017, Frantzeskaki et al., 2012; Repolho, 

2017). Specific STS components stabilise a status quo, may represent lock-in mechanism and cause STS 

to evolve in path-dependent trajectories. Accordingly, a transition towards low-carbon pattern of 

production and consumption requires not only individual system elements but also their mutual 

alignment and pattern of co-evolution to change in the right direction.  

The “Multi-level Perspective” (MLP) conceptualise socio-technical transitions as resulting from the 

(non-linear) interactions at and in between three analytical levels: a) STS, b) protected spaces 

(“niches”) where disruptive or systemic innovation can be nurtured, and c) socio-technical 

“landscapes” which symbolise macro-level factors such as slow-changing trends (e.g. demographics, 

ideologies) or shocks (e.g. elections, economic crises, wars). The latter are exogenous to the STS but 

do have a bearing on the other two levels. Developments at the landscape level may strengthen the 

STS or facilitate regime destabilisation and systemic innovation originating from the niche level (see 

Figure 5). The German energy transition is often described as a model case: attractive feed-in-tariffs 

set for twenty years allowed industrial actors to experiment with wind, photovoltaic and biogas 

technologies and eventually reach a convincing performance level. Meanwhile a powerful anti-nuclear 

civil society movement and the global impact of reactor core melting incidents where promoting 

alternative energy-supply visions and goals throughout society. In line with these observations, the 

phase 3 in Figure 5 visualises landscape pressure creating a window of opportunity for change 

promoters to fundamentally transform the STS. 

Figure 5  The Multi-level perspective on sociotechnical transitions 

 
Source: Geels et al., 2017, p. 1245 

Regime properties within the STS induce conformity of incumbents’ operations. Thus, radical or 

systemic innovation with a high-intensity effect in the STS structure has to originate at the niche level 

(Geels and Schot, 2007; Kivimaa et al., 2021; Weber et al., 2004). Disruption of the existing STS would 
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threaten the positions and capabilities of incumbent actors (Lauber and Jacobsson, 2016; Johnstone 

et al., 2017; Smith and Raven, 2012), giving them strong motivation to prevent or slow down transitions 

(Lindberg et al., 2019; Markard et al., 2016; Smink et al., 2015). However, empirical studies have 

revealed a broader range of strategies and highlighted the need for further research into the behavior 

of incumbents (Magnusson and Werner, 2023; Steen and Weaver, 2017; Turnheim and Sovacool, 

2020).  

The MLP faced criticism from various angles. Critics argue that the MLP's conceptual approach neglects 

important aspects of governance and politics, such as power, norms, and accountability, and fails to 

adequately address the mechanisms and trajectories of change (Patterson et al., 2017). One of the key 

shortcomings is its limited focus on actors (e.g. Fuenfschilling and Truffer, 2016). Additionally, the 

common practice of deducing explanatory narratives of the MLP from a search for regularities in a 

sequence of events was found to result in a neglect of “the relational interplay between necessary and 

contingent explanatory factors” (Svensson and Nikoleris, 2018, p. 468). The epistemic position, micro 

foundations of STS and methodological approaches are still being refined (e.g. Balanzó-Guzmán and 

Ramos-Mejía, 2023; Geels, 2020; Sovacool et al., 2020). Particularly in the context of bioeconomy 

research, the diverse, layered, and evolving dynamics across different STS remain to be understood in 

greater depth (Andersen et al., 2020; Kanger et al., 2021; Rosenbloom and Rinscheid, 2020).  

1.2.3 Institutional Theory 
The concept of an institutional field, originating from Kurt Lewin (1951), is a cornerstone of institutional 

theory (Wooten and Hoffman, 2008). Institutional fields operate at the meso level, situated between 

broad societal fields at the macro level and intra-organizational relationships at the micro level. These 

fields focus on inter-organizational interactions, examining the effects of actors' institutional 

embeddedness. A field is mostly defined as a community of organizations that interact together 

“frequently and fatefully” (Scott, 1995, p. 207) in a “recognized area of institutional life” (DiMaggio 

and Powell, 1983, p. 148). Field-level processes include field formation and the pressure for 

institutional conformity (isomorphism). The institutional formation or 'structuration' of a field begins 

when interactions among a number of organizations intensify, leading to the development of informal 

or formal networks. As these networks form, insiders identify outsiders and establish distinctive 

relational channels (Faulconbridge and Muzio, 2019). 

Zietsma et al. (2017) differentiate between two types of fields based on their purpose: exchange fields 

and issue fields. Issue fields encompass various discourse arenas where alternative ideas are debated, 

often focusing on questions like 'What is the problem? What needs to change and why?' (Kuzemko et 

al., 2016). Exchange fields, on the other hand, typically form around an industry, defined as a group of 

firms connected through vertical (i.e., value chain) or horizontal (i.e., complementary or substitute 

products) links (Lepoutre and Valente, 2012). The sub-populations of this field type consist of a focal 

population of actors and their interaction or exchange partners. Dynamics may lead to coalitions 

and/or status hierarchies, shared practices and field-specific institutional logics to evolve (Friedland 

and Alford, 1991; Scott, 2014; Thornton et al., 2012). The latter “are defined as the socially constructed 

patterns of symbols and material practices, assumptions, values, beliefs, and rules by which individuals 

and organizations produce and reproduce their material subsistence, organize time and space, and 

provide meaning to their social reality” (Thornton and Ocasio, 1999, p. 804).   

In an evolutionary perspective, institutions are understood to simultaneously arise from and constrain 

social action (Giddens, 1979, 1981). They have been characterised as the “rules of the game in a 

society, or, more formally, are the humanly devised constraints that shape human interaction. In 

consequence they structure incentives in human exchange, whether political, social, or economic. 

Institutional change shapes the way societies evolve through time” (North, 1990, p. 3). Bruton et al. 

(2010) identify two major streams within institutional theory: the economic/political perspective and 
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the sociology/organizational perspective. In the economic/political perspective, the focus is primarily 

on governance structures—rule systems created by agencies—and the associated incentives that drive 

decision-making behavior. Actors’ efforts geared towards the establishment and maintenance of 

governance systems typically aim to facillitate interactions. Institutionalised rules allow to manage 

conflicts and cooperation (North, 1991). In contrast, the sociology/organizational perspective 

emphasizes the need for actors to use heuristics in decision-making because of cognitive limitations. 

The related stream of research highlights how social norms, shared cultures, and cognitive scrips guide 

human behaviour in an almost preconscious manner. Social norms stabilize uncertain situations and 

define the legitimacy of behaviour (DiMaggio and Powell, 1991; Suchman, 1995; Geels et al., 2017).  

Edquist highlighted the difference between institutions that are consciously created by human agency 

(economic actors, policy shapers, etc.) and institutions that are 'self-grown'. He notes, “The rules may, 

of course, gradually evolve behind the backs of the players as the play goes on, but they may also be 

deliberately changed by the players themselves or as a consequence of the interaction between 

players” (Edquist, 2005, p. 57). Institutions evolving in human interaction but not by any specific party’s 

deliberate are often overlooked, and their persistence can be underestimated. Purposive coordination 

or actors’ strategic intent is not necessarily required for these institutions to form and become 

effective (Lounsbury and Crumley, 2007). Partly, they evolve due to the diversity among actors in terms 

of their experiences, competencies and organization: “Different agents know how to do different things 

in different ways” (Malerba, 2004, p. 14). Moreover, institutions are rarely fully defined, and it is 

common to find multiple institutional orders existing simultaneously (Sewell, 1992; Clemens and Cook, 

1999; Zietsma et al., 2017). This multiplicity can further complicate the understanding and 

management of institutional dynamics. 

In summary, institutions are understood to consist of formal constraints, such as rules, laws, and 

constitutions, which can be deliberately altered, and informal constraints, like norms, conventions, 

behavioral ‘scripts,’ and self-imposed codes of conduct, which tend to evolve organically. Related 

enforcement mechanism may be codified in legal documents or unwritten laws enacted in a specific 

community. Informal constraints have also been characterised as basic ideals or logics that shape 

distinctive ways of framing, interpreting and interacting with reality reality (e.g. Micelotta et al., 2017; 

Thornton et al., 2012). They include techniques for structuring practices (e.g. Barley and Tolbert, 1997; 

Hasselbladh and Kallinikos, 2000). The rigidities of institutions and associated socio-technological 

structures have often been identified as root causes of path dependencies, which limit the flexibility 

of responses to changing conditions (e.g. Goldstein et al., 2023; Johnstone et al., 2017; Steen and 

Weaver, 2017).  

Neo-institutional theory underlines that social structures are constantly renewed by actors. It follows 

that (disruptive) change promoters operate in parallel to other actors being engaged in the 

reproduction of established institutions (Lawrence and Suddaby, 2006). Struggle among different 

actors and intense network formation efforts have often been observed in the early stages of 

technology development or new field emergence. When relevant institutions do not yet exist, 

disparate actors wrangle about meanings, roles and field position (Zietsma et al., 2017). The process 

of ongoing reinterpretations of relevant (possibly contradicting) institutions in uncertain and changing 

environments has been shown to lead to new frames being enacted (Giddens, 1984; Seo and Creed, 

2002; Gray et al., 2015).  

1.3.4  Transition theory concepts for the study of an emerging bioeconomy 
The potential of transition theory for the exploration of an emerging bioeconomy has been outlined 

on various occasions (e.g. Hermans, 2018). The theoretical concepts introduced in the previous 

sections have overlaps and similarities as shown in Figure 6. Institutional theory forms part and parcel 
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of theorizing on IS and STS. As outlined by Geels and Schot with respect to the MLP, both “niches and 

regimes have the character of organisational fields (community of interacting groups)” (2007, p. 402).  

The MLP places slow changing factors on the sociotechnical landscape level (Figure 5) while one stream 

of NIS research differentiates institutions on meso, macro and international levels (Figure 2). NIS 

analysis often neglects informal institutions which gain more attention in STS research (e.g. 

Fuenfschilling and Binz, 2018). From an institutional perspective, however, the study of systemic 

change most of all needs a constitutive approach to actors and their behaviour as highlighted by 

Lounsbury and Wang (2020).  

Figure 6 Heuristic concepts used in transition sciences 

 

The composition, resources and capabilities of actors are assumed to be influenced by the geographical 

context and historical development paths of the region and country in which an actor is embedded. 

The unfolding micro-level dynamism in (systemic) innovation processes is difficult to capture (Grillitsch 

and Sotarauta, 2018). The actors´ current behaviour is clearly constrained and enabled by past 

experiences and pre-existing structures on the one hand (Dosi, 1982). On the other hand, global 

linkages broaden development visions and the actors’ present actions reach out to future 

opportunities (Emirbayer and Mische, 1998; Garud et al., 2010; Trippl et al., 2017). The central 

concepts of transition theory - emergence and decline - have often been studied by employing the TIS 

concept (Gong and Andersen, 2024; Markard, 2020; Walrave and Raven, 2016). Longer value chains of 

a specific technology may, however, link actors from different industrial segments. Therefore, the SIS-

perspective and quest for inter-sectoral links can hardly be avoided (Bergek et al., 2015; Markard and 

Truffer, 2008; Stephan et al., 2017). Conceptualising empirical analysis in the SIS perspective, on the 

other hand, will render the deduction of policy advice on specific socio-technical regimes difficult. 

From an IS perspective, interactive learning is the central motor of change. Promotional efforts should 

therefore facilitate actors’ experimentation with wide scope for interactive organising. European 

promotional schemes are aligned with this perspective as they tend to support the colocation of 

bioeconomy actors in clusters, so-called “bioclusters”. These efforts may generate more or less 

convincing results depending on RIS and NIS conditions, the cluster focus, and a larger range of other 

factors. However, the comparatively simple promotional measure of industrial companies’ colocation 

might prove insufficient to tackle the challenges of a bioeconomy. The deep-rooted societal and 

economic practices based on fossil resource extraction are part and parcel of firmly established socio-
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technical regimes. Can these entrenched systems unravel in consequence of the formation of a few 

bioclusters?  

As a general criticism of the analytic approaches in transition theory, it is increasingly underlined that 

a theory has to incorporate how actors themselves experience and contribute to the enactment of 

complex processes like innovation and the creation of new trajectories (Stacey, 2007; Sotarauta, 2017; 

Upham et al., 2018). With respect to an emerging bioeconomy, Hermans (2018) highlighted the 

necessity to study the processes of innovation orchestration between multiple actors at the micro 

level, not least to understand processes of niche formation. Because bioeconomy innovation tends to 

require divers types of knowledge, skills, and substantial financial resources, multiple actors might 

need to align their visions and pool resources. The type of innovation required for an advancement of 

the bioeconomy is systemic. It typically requires:   

1) the involvement of previously unconnected actors and knowledge domains,  

2) a (re-)construction of value chains,  

3) a reform or adaptation of institutional arrangements at several levels (EC 2012; Lovrić et  

     al., 2020; Van Lancker et al., 2016), and  

4) new relations to the biophysical environment (e.g. Liobikiene et al., 2019; Ramcilovic- 

     Suominen and Pülzl, 2018; Vivien et al., 2019).  

Against this background, the exploration of an emerging bioeconomy cannot directly or unreserved 

build on the theoretical concepts introduced in this chapter. A bottom-up perspective will focus on 

relevant actor groups and refer to available insights from transition sciences as far as possible.  

1.3 Research questions, conceptual approaches and empirical basis 

This thesis explores the vantage points and contextualised activities of bioeconomy actors. More 

specific, the following research question is being addressed: 

How do bioeconomy stakeholders’ sociotechnical imaginaries, their perception 

of innovation prospects and their institutional work contribute to an emerging 

bioeconomy?  

The following articles address the following three aspects in detail: 

a) The relevant varieties of sociotechnical imaginaries that shape stakeholder attitudes 

towards bioclusters and the bioeconomy; 

b) Industrial actors’ perceptions of those context conditions, that determine their assessment 

of the desirability and feasibility of bioeconomy opportunity structuration and exploitation;  

c) The patterns of the main bioeconomy actors’ institutional work that emerge in response to 

institutional conditions in different industries. 

The research effort shall contribute to an explanation of the observable outcomes of bioeconomy 

promotion and innovation activities as well as an improved understanding of innovation systems or 

field configurations. A striking lack of transformative knowledge for bioeconomy policy-making has 

often been diagnosed (Bogner and Dahlke, 2022; Lühmann and Vogelpohl, 2023; Urmetzer et al., 

2018).  Against this background, findings are meant to provide intelligence for an adaptation or further 

refinement of science, technology and innovation (STI) policy instruments at regional or national levels. 

In line with the concept of policy mixes (Rogge and Reichardt, 2016; Kern et al., 2019), specific 

attention is paid to the aspects of policy “comprehensiveness”, “credibility”, and “consistency of 

elements”. Bioeconomy cluster managers and members may deduce insight for the orchestration of 

joint efforts.  
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Figure 7 Conceptual framework of the EU Bioeconomy Monitoring System 

 
Source: Patani et al., 2023, p. 4 

Any analysis of bioeconomy evolution, economic, social and environmental impact is still severely 

hampered by the fact that the delineation of traditional industries and an emerging bioeconomy is far 

from clear-cut (Rebolledo-Leiva et al., 2023; Sanz-Hernández et al., 2019; Wydra, 2020). An ongoing 

discussion reflects the search for a proper definition of a bioeconomy or several types of bioeconomies 

(e.g. Befort, 2020; Pyka et al., 2021; Vivien et al., 2022). Meanwhile, many bioeconomy innovation 

efforts are stuck in pilot phases (no upscaling) and others are not very likely to achieve competitiveness 

within the next 20 years (e.g. Carus et al., 2016; Vandermeulen, 2012). New products often have 

considerable public good qualities and the respective business models are unlikely to function without 

broad societal consensus on their superiority. In consequence, product related market data do not 

represent emerging segments of a bioeconomy. Experts of the EU Joint Research Center entrusted 

with the monitoring of advancement towards a bioeconomy recently proposed “Consumption patterns 

of bioeconomy goods match sustainable supply levels of biomass” as one of the indicators of progress 

towards the objective to reduce dependence on non-renewable unsustainable resources (Patani et al., 

2023, see Figure 7). 

The identification of partial, prospective or full members of a bioeconomy in industry or among 

European regions is rather impossible on the basis of existing economic statistics. Literature analysis 

and patent statistics do nevertheless allow to determine members in the scientific community. 

Important intermediaries involved in the implementation of national or regional bioeconomy 
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promotion are not recorded in official statistics while bioeconomy support in the public discourse 

arena comes from very different corners of the political spectrum. Against this background, a clear-cut 

delineation of the bioeconomy or specific segments was not attempted. Instead, relevant actors were 

identified in and around two European bioeconomy cluster regions who are engaged in R&D and 

collaborative experimentation in the chemical, polymer processing, and construction materials 

industries. 

Figure 8 Stakeholder groups included in the analysis  

 

As visualised in Figure 8, article one explores the perspectives of a wide range of bioeconomy 

stakeholders. Article two is focussed on industrial actors while article 3 also includes intermediaries 

and researchers. A number of intermediaries were promotional agencies, closely linked and fully aware 

of interests and bioeconomy-related assessments in the private financial sector while some industrial 

actors also functioned as venture capitalists for start-ups. Similarly, stakeholders from professional or 

academic education were not explicitly targeted while dual roles of researchers in higher education 

led to the inclusion of related perspectives. Trade organisations and final consumers definitely are 

decisive stakeholders with respect to any socioeconomic transition (e.g. Geels, 2004). So far, however, 

these groups hardly got in contact with the notion of a bioeconomy. Professional service providers, 

such as legal or commercial consultancy companies, design and marketing firms or machine builders 

were not included in data collection because their involvement typically depends on the main 

industrial actors. 

Each of the three individual articles will specify the methodological approaches (including data 

collection) in the following sections. It hereby noted that the interviews conducted with respondents 

from industry served as empirical basis on this actor group in the articles two and three.  
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2  Publications 

2.1  Deconstructing the attractiveness of biocluster imaginaries 

 

Wilde, K., & Hermans, F. (2021). Deconstructing the attractiveness of biocluster imaginaries. Journal 

of Environmental Policy & Planning, 23(2), 227-242.  

https://doi.org/10.1080/1523908X.2021.1891872 

Published by Taylor & Francis, the Journal of Environmental Policy & Planning is an international, 

ranked, peer-reviewed journal. Title of Volume 23 - Issue 2: „Big transformation or old wine in new 

bottles? The bioeconomy as an emerging policy field.“ 

 

Source: Scopus 

Impact Factor: 3.2 (JCR 2022 - Impact Factor) 

 

https://doi.org/10.1080/1523908X.2021.1891872
https://www.tandfonline.com/toc/cjoe20/23/2
https://www.tandfonline.com/toc/cjoe20/23/2
https://www.tandfonline.com/toc/cjoe20/23/2
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2.2  Innovation in the bioeconomy: Perspectives of entrepreneurs on relevant  

  framework conditions  
 

Wilde, K., & Hermans, F. (2021). Innovation in the bioeconomy: Perspectives of entrepreneurs on 

relevant framework conditions. Journal of cleaner production, 314, 127979.  

https://doi.org/10.1016/j.jclepro.2021.127979 

Published by Elsevier, the Journal of Cleaner Production is an international, ranked, peer-reviewed and 

transdisciplinary journal focusing on Cleaner Production, Environmental, and Sustainability research 

and practice. 

  
Source: Scopus 

Impact Factor: 11.1 (JCR 2022 - Impact Factor, Updated June 2023) 
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2.3  Transition towards a bioeconomy: Comparison of conditions and institutional  

            work in selected industries  
 

Wilde, K., & Hermans, F. (2024). Transition towards a bioeconomy: Comparison of conditions and 

institutional work in selected industries. Environmental Innovation and Societal Transitions, 50, 

100814.  

https://doi.org/10.1016/j.eist.2024.100814 

Published by Elsevier, the journal Environmental Innovation and Societal Transitions is an 

international, ranked, peer-reviewed journal that offers a platform for reporting studies 

of innovations and socio-economic transitions to enhance an environmentally sustainable economy.  

 

 
 
Source: Scopus 

Impact Factor: 7.2 (JCR 2022 - Impact Factor, Updated June 2023) 

https://doi.org/10.1016/j.eist.2024.100814
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3  Discussion and conclusions  
The bioeconomy mission of STI policies in Europe envisages broad-based sustainability transitions in 

order to radically change current approaches to production, consumption and disposal of biological 

resources and thereby advance SDG attainment. The mission addresses the deep structural 

entrenchment of production modes, value chains, product use and disposal practices that are based 

on fossil fuel extraction. The socio-material bases of established practices do have a long history and 

are shaped under conditions of global power imbalances (Arora and Stirling, 2023). Systemic change, 

therefore, calls for concerted action across governance levels as well as for substantial and dogged 

efforts of different stakeholder groups around the globe. This thesis analysed perspectives and 

institutional work of core bioeconomy stakeholders at the local and regional level of several regions in 

North-Western Europe. The results of questioning into bioeconomy stakeholders’ sociotechnical 

imaginaries, entrepreneurs’ evaluation of perceived context conditions and different stakeholders’  

institutional work have been discussed separately above. This section contains reflections on the 

insights that emerge from the combination of main findings. 

3.1 Stalled transition 
Based on the analysis of bioeconomy discourses and their representation of three distinct 

sociotechnical imaginaries (bioecology, bioresources, biotech), we found a large majority of 

respondents in two European biocluster regions subscribing to a mixed bioecology-bioresource-

narrative. It goes along with the rejection of any policy or innovation endeavour that aims to disrupt 

the status quo in a speedy or substantial manner. A good life for everybody shall come about through 

a transition to a more sustainable mode of production without anybody being forced to make difficult 

choices or embark on radical life style changes. This narrative mirrors the European 2018-version of a 

bioeconomy strategy. The latter confirms the original objective to replace fossil resources with 

renewable biomass but also highlights the need to restrict the use of biomass to the boundaries of 

healthy ecosystems. As highlighted by Giuntoli et al. (2023), a utilitarian view of nature and the 

economic growth perspective dominate. A longitudinal analysis of online bioeconomy debates in 

Europe meanwhile diagnosed a discursive lock-in with positions that were simplified and polarised.  

Starke et al. (2023) contrasted an economic growth-oriented ‘Green future’ coalition with a ‘Planetary 

boundaries’ coalition that is highlighting environmental trade-offs.   

The group of actors subscribing to the dominant bioecology-bioresource-narrative (see section 2.1) 

was composed of a very diverse set of stakeholders, including government officials, political actors in 

regional development, environmental NGOs, innovative SMEs, R&D service providers and university 

professors. However, the larger group of bioeconomy entrepreneurs interviewed separately (section 

2.2) pointed to substantial innovation hurdles on that path. Policy was expected to initiate serious 

societal discourse on realistic objectives and the necessary changes in customer demand preferences. 

Governments were called on to design fiscal measures which could lead to conducive fossil-versus-

biobased and global-versus-local factor price relations. The main responsibility for unfavourable 

conditions holding back bioeconomy innovation was located at national and international governance 

levels . Some entrepreneurs were in favour of outright market control and use restrictions for fossil 

feedstocks. According to their evaluation, neither ‘pull’ incentives nor ‘push’ forces were sufficiently 

institutionalised for industrial actors to abandon current (fossil-fuel-based) production routines or 

trustfully launch biobased innovation endeavours.  

It follows that a lack of a societal consensus over the significance and definition of problems or 

attainable objectives (the first article‘s diagnosis) is perceived by bioeconomy entrepreneurs as an 

innovation hurdle. Innovation willingness and innovation capacities of actors were not identified as 

holding back transitions. Instead entrepreneurs across all three industries and two cluster regions 

highlighted blurred objectives of bioeconomy promotion, insufficient competence and effort in policy 
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design and the orchestration of its implementation across different sectors and multiple governance 

levels to cause stalled transition. Deficits of “comprehensiveness”, “credibility”, and “consistency of 

elements” are diagnosed with respect to the perceived bioeconomy policy. The results of sections 2.1 

and 2.2 concur: „No significant change“ is most likely to happen. In essence, findings from the bottom-

up analysis correspond to the shortcomings discussed by Rogge and Reichardt (2016) in view of the 

decarbonisation of energy supply in Europe. They proposed that a policy objective to redirect and 

accelerate technological change towards sustainability objectives, calls for an extended, 

interdisciplinary policymix concept.  

The research approach of article three resulted in a more nuanced picture of the industry-

differentiated context conditions in the three industries’ exchange fields. We identified comparatively 

‘barricading’ conditions in the chemical industry and comparatively ‘exhausting’ conditions for actors’ 

institutional work in the construction materials industry. Thus, the surface phenomenon of stalled 

transition can obviously be caused by different sets or types of field conditions in the background.  

Different pattern of bioeconomy actors’ institutional work provide evidence for decisive distinctions 

between exchange fields. If confirmed by further studies in other industries, these findings might prove 

extremely useful for policy-makers: they point to different leverage points. Dedicated policies could 

re-shape field conditions and thereby incapacitate specific institutional transition hurdles. Industry-

specific bioeconomy promotion can empower and support those actors who already invest own 

resources and have a strong interest in sustainability transition – whether these are progressive 

incumbents, young or old ‘born green’ actors.  

3.2 Evolving transition  
The incongruities of a variety of institutions at national and international levels as well as blockading 

factors in the relevant quality assurance regimes of IS were often mentioned during interviews with 

entrepreneurs. Analysing the institutional field conditions prevalent in the chemical, plastic and 

construction materials industries separately in section 2.3, led to the identification of comparatively 

‘enabling’ conditions in the exchange field of polymer compounders and converters (in short: plastic 

industry). It is important to underline once again that ‘enabling’ is a relative term in comparison to the 

institutional field conditions in two other industries. All three industrial fields were only studied in 

North-Western Europe. We did also not mean to imply that field conditions of the plastic industry are 

in an optimal shape for sustainability transition.  

Figure 9 visualises the field-external forces that would be labelled ‘pressures at the socio-technical 

landscape level’ within an MLP-based study. Using the field concept allows to link these forces to 

empirical observations of institutional logic change and tightening regulation in the exchange field 

under study. Relevant influences on the plastic industry’s field logics originate mainly from new 

scientific evidence, media coverage of plastic waste mountains, and societal activism on post-use 

impact. The fact that the diverse product range of the industry brings virtually every citizen in daily 

contact with a few plastic items might be decisive for the comparatively high societal awareness and 

the emergence of transformative forces. In comparison with the other two industries under study, it 

clearly follows that the position on an industry in a specific value chain or value network must be 

included in the analysis that serves to inform bioeconomy policy. 

The main institutionalised plastic post-use disposal pattern not only impact the plastic industry’s field: 

they also erode the legitimacy of upstream and some segments of downstream exchange partners. 

The same applies to the associated global emissions. Karali et al. (2024) recently published widely 

noted evidence: in 2019 the equivalent of 600 coal-fired power plants’ emissions were released along 

the plastic value chain. More than two thirds of these emissions occur prior to polymerization - outside 

the field of polymer compounders and converters. The disputed field logics encourage governments 
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to set use restrictions, tighten and round the porous regulation for plastic products and additives (see 

e.g. Wiesinger et al., 2021).  

Figure 9 The exchange fields of polymer converters and (field-external) transformative forces  

 

Combining insight from articles two and three, the emergent change of field conditions can be 

visualised with actor engagement (see Figure 10). The material, relational and discursive institutional 

work of core field actors has been documented in section 2.3. Material work makes use of R&D results 

on biobased inputs, mechanically or chemically recycled fossil feedstocks to revise unsuitable norms 

and testing protocols. Actors also promote completely new regulatory institutions (norms, laws, 

policies) on biobased and recycled feedstocks. Product and quality testing standards are of very high 

relevance to all entrepreneurs of the industry because they strengthen producers’ legitimacy on global 

markets. In view of standards and norming, incumbents and bioeconomy innovators often have 

congruent interests in new research insights. A multitude of concerns can be addressed with joint 

forces, such as “continued confusion regarding terminology“ (Fletcher et al., 2021), „unobservable 

quality“ causing „costly signalling“ (Baskoro et al., 2024) or  “environmental anarchy“ resulting from 

limited public awareness on the degradability of polymers (Nizamuddin et al., 2024). New knowledge 

then represents a new field resource. The same applies to new bioeconomy-promoting or 

sustainability-driven STI policy measures, like e.g. circularity promotion, R&D incentives or market 

entry support for new sustainable products. 

Most actors in the plastic industry still have limited experience with new biobased feedstocks (e.g. 

Wesseling et al., 2017). As the group of industrial core actors is dominated by SMEs and nobody has a 

perfect solution to scale, field-internal and cross-field experimentation and R&D efforts set off (e.g. 

Coates and Getzler, 2020; Cywar et al., 2022; Law and Narayan, 2022; Shi et al., 2024; Uekert et al., 

2023). Available evidence confirms that access to new feedstocks represents a major bottleneck of 
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progressive incumbents. This challenge induces much of the observed actor efforts to restructure and 

extend their value chain relations, as also observed by Foschi et al. (2023).  

Product and process innovations in the European plastic industry are mostly unfolding in niche markets 

and in close cooperation with pioneering customers. Here, trust in informal institutions among known 

partners can compensate for the lack of adequate formal institutionalisation of quality norms (see also 

Webb et al. 2020). As their context conditions change with tightening regulation, the demand of 

customers adapts in such a way that small markets opportunities for biobased, biodegradable and 

recycled plastic have emerged. These developments are part of ongoing - ‘normal’ - market evolution 

but apparently occur at a comparatively large scale. Hence, the field of polymer conversion is in a 

process of segregation where different types of core actors specialise in handling different new 

feedstocks.  

The respective environments are different from what is termed a „technological niche“ in the MLP (e.g. 
Geels and Schot, 2007). The existence of the latter requires some kind of ‘protection’ on the basis of 
either the strength of a group of powerful industrial players or policy. National and regional 
governments may enact either dedicated exemptions of normal regulation and standards or 
technology-specific R&D support schemes and infrastructural arrangements (see Smith and Raven, 
2012). These kind of technology-specific shielding mechanism have not been observed in the field of 
polymer compounders – at least not to an extent beyond ‘normal’ regional/national innovation and 
growth promotion. Future research will have to explore in which cases it may really be useful to „keep 
landscape and niche interactions as separate variables that can interact with the regime in different 
ways” (Geels and Schot, 2007, 402).  

Figure 10 Institutional work in the exchange fields of polymer converters and signs of 

                            behavioural change among direct value chain partners 

 

The article in section 2.3 proposed that an industry’s field conditions, combined with the actors’ 

characteristics, shape the pattern of institutional work. It has to be underlined that this statement does 
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not imply that materialities like the Earth’s biophysical limits to biomass production and the absorption 

of noxious matter were irrelevant. A given bio-based resource endowment of a place, region, country 

is to be understood as part of a set of background (or ‘landscape’) factors which have enabled and 

shaped the emerging socio-economic systems and unique metabolic relationships with the natural 

world (e.g. Haberl et al., 2021; Haberl et al., 2023; Muscat et al., 2021b). This interaction is especially 

relevant for prospects of transition towards a bioeconomy (Schlaile et al., 2024). As observed by Foschi 

et al. (2023), the 20 European compounding sites are mostly backwards-integrated on intermediate or 

even base chemicals. It is therefore not the bio-based resource endowment of a place that led to its 

establishment in a specific location but the logistic arrangements of the upstream industry. Therefore, 

institutional work of bioeconomy actors in this branch of industry has to also address missing or 

misaligned infrastructural conditions in most locations. Respective facilities are subsumed in a fields’ 

resource endowment. 

Figure 10 hints at functional and structural couplings between industries. Earlier research has provided 

evidence for multi-system interactions across geographic boundaries socio-technological systems, 

fields, and countries (e.g. Andersen et al., 2020; Arora and Stirling, 2023; Grimm and Walz, 2024; 

Rosenbloom and Rinscheid, 2020). Accordingly, weaker fields (like those of the plastic and construction 

materials industries) may be dominated by stronger ones with ample resources and power 

concentration. Recent research affirms the relevance of concentrations of influence, privilege and 

power on transition within and across fields (Geels and Gregory, 2024; Kloo et al., 2024; Kok et al, 

2021). During their study of the interface of residential storage systems and electric vehicles in 

Germany, Käsbohrer et al. (2024), for example, found resource-rich incumbents from adjacent fields 

approaching the new market segment. These powerful actors were aiming to gain new knowledge, 

eventually integrate disruptive technologies with attractive market prospects, and strengthen their 

own legitimacy. Once the traditional logics of the adjacent field of industry is experiencing pressure on 

sustainability grounds, this behavioural pattern suggests itself.  

In the case of polymer compounders and converters, some powerful customers were mentioned by 

interviewees to strengthen their position in the field by also acting as suppliers of (used / recycled) 

new feedstocks. Suitable biobased feedstocks were found hard to access, may take years to grow in 

the required quantities or to explore in view of performance-advantaged properties. Biobased 

feedstock supplies also have a seasonal rhythm and create new challenges in terms of biomass pre-

processing and storage. Actors are eventually forced to deal with large numbers of feedstock suppliers 

where, previously, they could rely on very few suppliers of standardised bulk polymers. Therefore, 

figure 10 is meant to also visualise polymer compounders and converters subjected to considerable 

tension: a field being simultaneously squeezed and torn apart by dynamics in downstream and 

upstream fields. While a segment of consumers and part of the plastic industry’s customers look out 

for more sustainable solutions, there is struggle in and with the upstream sectors and industries on 

which type of feedstock truly is a sustainable solution, who has to change established practices, and 

who can appropriate which share of profits. With diverse sets of economic value networks involved, 

the direction of the field’s evolution might not be determined inside the field.  

3.3 Agency in transition 
In transition studies, institutional work has been characterised as one of the actors’ core activities in 

order to influence the dominant regime (Löhr et al., 2022). As already underlined by Markard et al. 

(2016), firms, industries and technologies only expand and survive with societal legitimacy. The 

transition case description of Kukk et al. (2016), for example, perfectly describes institutional power 

play in the context of health sector innovation. It also highlights that entrepreneurs often cannot 

change relevant institutions directly and need to act strategically. From the perspective of neo-

institutional theory, it is indispensable for all core actors to establish the legitimacy of their 



77 

undertakings within the field. Otherwise, their membership might be questioned. Entrepreneurship 

research, by contrast, understands institutional work as part and parcel of enterprising behaviour. The 

opportunities of interest to entrepreneurs may result from ideas and beliefs about things “favourable 

to the achievement of possible valuable ends” (Sarasvathy et al., 2010, p. 143). They represent 

promising and actionable occasions or resources to generate new products, companies, markets, or 

institutions. IS research identifies entrepreneurial actors with the act of transforming inventions into 

what can (with societal evaluation) be called innovation (ex-post) and institutional work is necessarily 

included in entrepreneurial efforts in this stream of research as well.  

In a study on the bioeconomy, it is also worth noting that stereotyped „normal“ entrepreneurs can 

hardly be contrasted in a convincing way with social, green, sustainability-driven or transformational 

entrepreneurs (e.g. Halberstadt et al., 2024). Usually, there’s a multitude of different groups of 

incumbents (Kump, 2023; Stirling, 2019; Turnheim and Sovacool, 2020). Most scholars meanwhile 

concluded that sustainability transitions of whole industries and socio-economic systems requires 

mutual coevolution of new entrants and incumbents (e.g. Haldar, 2019). As shown in section 2.3, core 

movers of sustainable production and consumption may be found in both groups. While transition 

research has so far been focussed on ‘radical’ innovation, future research will reveal whether a focus 

on ‘epistemic outsiders’ (Spatan et al., 2024) is in fact helpful. These actors have been labelled 

‘extreme’ in the entrepreneurship research stream (Johannisson and Wigren, 2006) and are a rare 

phenomenon. 

3.4  Outlook on future research on an emerging bioeconomy 
While a central concern of the MLP is the explanation for the origin of radical innovation in specific 

socio-technical systems, IS research is often meant to explain superior or sub-standard national, 

regional or sectoral innovation performance. Both of these questions are fundamentally different from 

the quest for systemic change towards a bioeconomy. This research contributes to a (relatively) new 

stream of transition literature with a focus on agency, the perspectives and interests of individuals. 

While discourse analysis is a firmly established research method, it is the application of Q-methodology 

that allows to investigate the take-up of general societal discourses by specific actor populations. The 

data basis of the article in section 2.1 could have been larger if the onset of the corona crisis had not 

forced potential respondents into their home offices. However, the absolute sample size is of minor 

relevance in Q-methodology. A broad range of perspectives held by different actor types were covered 

and used for the identification of statistically distinct discourses. The methodology might increasingly 

be used to compare imaginaries across administrative scales (e.g. Parkins and Sherren, 2021). It could 

also be employed to analyse the logics of one sector and sociotechnical imaginaries in a specific 

segment of an emerging bioeconomy. 

According to article 2 results, STI policies at the European, national and regional levels designed in 

support of a bioeconomy do not match the expectations and needs of entrepreneurs connected by 

bioeconomy cluster initiatives in North-Western Europe. Their call for consistent policy formulation 

and implementation confirms the malfunction diagnosis of concerned researchers (e.g. Mazzucato; 

2018; Chaminade, 2020; Diercks et al., 2019; Nong et al., 2020). Could the empirical evindence have 

been stronger with a quantitative research design? Some arguments support a negative response: 

• As explained by e.g. Wackerbauer (2020), empirical investigations of an emergent bioeconomy are 

severly hampered by the current organisation of standards economic statistics which do not 

account for specific types of inputs of a product.  

• The original intention to use European standard industry classification system (NACE) to sort 

cluster members could have built on Ehrenfeld and Kropfhäußer (2017). It was abandoned when 
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it became obvious that single companies would have to be registered with several codes. The 

expected results would have hardly contributed valuable insight.  

• Analysis of some quantitative data from the German cluster members might have been possible 

because member fees required proper recording. In the Dutch case, cluster membership was 

intentionally kept fluid: those companies active in cluster initiatives at a given point of time were 

referred to as members by the cluster leadership. No central registry was maintained.   

Dedicated conceptual aproaches (e.g. Sturm et al., 2023) or web-mining and machine learning 

techniques (see e.g. Kriesch and Losacker, 2024) may help to overcome these challenges. However, it 

remains a unique feature of qualitative research to support the exploration of a new field. It can 

provide perspectival knowledge through detailed, contextualised and insightful information. 

It is possible to adjust the MLP for a better fit with transitions in larger-scale consumption-production 

systems (Geels et al., 2023). The resulting ‘big picture‘ is, nevertheless, precluding relevant insight into 

agency. It does not answer why and when actors invest own resources in institutional work. Building 

on a different stream of research (Fuenfschilling, 2019; Fuenfschilling and Truffer, 2014), the 

institutionalisation of specific regime structures was studied in greater detail. Article 3 aimed at a more 

accurate depiction of the reality within specific industries. Attention was drawn to the different 

positions that specific branches of industry occupy in increasingly complex and global value networks. 

Moreover, specific field-external factor constellations were highlighted because they hold the 

potential to spur or prevent field-level change. Logic shifts in specific branches of industry appear to 

be a fruitful ground for new insight. What are triggers for behavioural changes of consumers? Formal 

and informal institutional voids seem to attract increasing interest in transition research as well as in 

the entrepreneurship literature (e.g. Daou et al., 2024; Doh et al., 2017; Webb et al., 2020). Both are 

highly relevant for an improved understanding of an emerging bioeconomy. 

The relations between the primary sector and specific bioeconomy segments of industry are not 

explored in this thesis. They are definitely of utmost relevance for the further promotion of transitions 

towards a bioeconomy and may be addressed by experts in plant-, animal- and mushroom-based 

production lines or waste processing. However, different options to segregate the analysis in line with 

feedstocks are bound to strengthen a reductionist perception of the societal and ecological functions 

of seascapes and landscapes. Joxe and Bahers (2024) recently proposed to combine socioecological 

analysis of biomass flows with the relevant sociopolitical dimensions instead. This appears to be a 

promissing research avenue - especially in view of a circular bioeconomy. 

3.5 Conclusion 
With the broad and multi-facetted concept of a “bioeconomy”, it is important to properly define what 

is meant by the concept, who is concerned and what the potential implication of a sustainability 

transition are in the context of specific regions and global biophysical limits. As shown in section 2.1, 

the socio-technical imaginaries connected to the term and proclaimed goals are highly diverse, 

partially conflicting or unrealistic. This dissertation helps to identify some of the overlapping discourse 

elements that could be used to build societal legitimacy for considerable regulatory, behavioural and 

policy adjustments that are necessary for a sustainability transition.  

The perspectives of actors in newly emerging cross-industry value chains of a bioeconomy differ from 

common expectations as shown in section 2.2. While place-based promotion efforts are important, 

entrepreneurial actors underlined the need for strengthened attention to regional, national, and 

international conditions: they perceive innovation opportunities blocked by unfavourable or 

misaligned institutions. Modernised and faster norming, testing and certification mechanism for new 

biobased products appear to be of crucial importance. Moreover, transformation-oriented innovation 
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policy is challenged to more consistently channel efforts towards the retrenchment of practices based 

on fossil resource extraction, end tolerance of unjust economic privileges and irresponsible behaviour. 

Insights from neo-institutional theory hold the potential to facilitate an improved understanding of 

‘transitions-in-the-making’ and the agency at work. Entrepreneurial actors interactive learning, 

technological experimentation and institutional work appears to be triggered by disputed field logics 

especially when the industry is dominated by SMEs, customers are divers and the value chain is 

comparatively short. The typology differentiating barricading, exhausting and enabling institutional 

environments in specific industries might have to be complemented with insights from other places 

and industries. However, it opens up new research perspective on dynamics and multi-system 

interactions in sustainability transitions. The typology also provides substance to the first articles’ 

argument: as conditions can differ substantially between branches of industry, there is not a single 

bioeconomy. Policy initiatives promoting an emerging bioeconomy, thus, require high attention to 

differing value networks and the prevailing institutional conditions in specific sectors and different 

branches of industry.  
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4   Summary 
This thesis explores the vantage points and contextualised activities of bioeconomy actors. More 

specific, it asks how bioeconomy stakeholders’ sociotechnical imaginaries, their perception of context 

conditions and their institutional work contribute to the current status of an emerging bioeconomy. 

Theoretical concepts from institution theory, IS and STS research were employed to study: 

a) The relevant varieties of sociotechnical imaginaries that shape stakeholder attitudes 

towards bioclusters and the bioeconomy; 

b) Industrial actors’ perceptions of those context conditions, that shape their assessment of 

the desirability and feasibility of bioeconomy opportunity structuration and exploitation;  

c) The patterns of the main bioeconomy actors’ institutional work that emerge in response to 

institutional conditions in different industries. 

Empirical research focussed on stakeholder in and around two old and similar bioeconomy clusters in 

North-Western Europe. Interviews and survey data were subjected to quantitative and qualitative 

analysis. Main results consist of the following components: 

• Five distinct narratives were identified to exist in the cluster regions combining different 

elements of the three guiding sociotechnical imaginaries of a bioeconomy, namely: 

‘bioecology’, bioresources’ and ‘biotech’. The narrative supported by most and a broad range 

of respondents combines high appreciation of the bioecology and bioresource imaginaries. As 

certain imaginaries are rejected by each narrative, controversial relations of the distinct 

storylines and supporting actor groups emerged in both bioeconomy cluster regions. The 

popularity of the cluster concept meanwhile helped the bioeconomy concept to gain traction. 

• The identification of hurdles to and drivers of strengthened, bioeconomy-related innovation 

capabilities and opportunities perceived by industrial actors in the chemical, polymer 

compounding and processing, and construction materials producing industries led to evidence 

for actors‘ perception being strongly coined by conditions in the wider socio-economic 

framework, the shape of value networks and actors‘ positions therein. Their innovation 

willingness and innovation capacities were found to mutually reinforce each other. According 

to bioeconomy experts, neither 'pull' incentives nor 'push' forces have been adequately 

institutionalised to prompt a re-evaluation of current fossil-fuel-based production routines or 

to offer strong prospects for the success of biobased innovations.  

• The exchange field concept was operationalised for empirical study of the three industries and 

inter-field comparisons. The differing institutional field conditions led to a differentiation of 

‚barricading‘, ‚enabling‘, and ‚exhausting‘ environments with respect to actors‘ (discursive, 

relational and material) institutional work. Thus, specific combinations of field conditions may 

spur, impede or prevent actor-driven field-level change. Findings on the characteristics of 

‚born green‘ actors or ‚progressive incumbents’ and the differing pattern of institutional work 

by actors from industry, research and intermediation support those transition scholars who 

call for more attention to ‘hybrid’ actors or observe shifts of actors’ positions over time.  

Policy initiatives promoting an emerging bioeconomy, thus, require high attention to differing value 

networks and the prevailing institutional conditions in specific sectors and different branches of 

industry. Based on overall results, multi-system interactions were highlighted to be especially relevant 

for further research on sustainability transitions towards an emerging bioeconomy.  
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5   Zusammenfassung 
Diese Dissertation untersucht die Perspektiven und kontextualisierten Aktivitäten von Bioökonomie-

Akteuren. Konkret geht es um die Frage, wie die soziotechnischen Vorstellungen von Akteuren, ihre 

Wahrnehmung von Kontextbedingungen und ihre institutionelle Arbeit zum aktuellen Status einer 

entstehenden Bioökonomie beitragen. Mit theoretische Konzepten aus der Institutionentheorie und 

der Transitionsforschung wurden untersucht:  

a) Die relevanten Varianten soziotechnischer Vorstellungen, die die Einstellung der 

Interessengruppen zu Bioclustern und der Bioökonomie prägen;  

b) Die Wahrnehmung der Kontextbedingungen durch industrielle Akteure, ihre Bewertung der 

Attraktivität und Durchführbarkeit von Maßnahmen zur Strukturierung und Ausnutzung von 

Innovationsmöglichkeiten; 

c) Die Muster der institutionellen Arbeit von Akteuren, die in Reaktion auf unterschiedliche 

institutionelle Kontextbedingungen in verschiedenen Industriebranchen entstehen. 

Empirisch konzentriert sich die Arbeit auf Stakeholder in und um zwei alte und ähnliche Bioökonomie-

Cluster in Nordwesteuropa. Interviews und Umfragedaten wurden quantitativen und qualitativen 

Analysen unterzogen. Die Hauptergebnisse bestehen aus den folgenden Komponenten: 

• In den Clusterregionen wurden fünf unterschiedliche Narrative identifiziert, die verschiedene 

Elemente der drei soziotechnischen Vorstellungskonzepte einer Bioökonomie kombinieren, 

nämlich „Bioökologie“, „Bioressourcen“ und „Biotechnologie“. Die von den meisten und einem 

breiten Spektrum der Befragten unterstützte Erzählung verbindet eine hohe Wertschätzung 

der Bioökologie- und Bioressourcenvorstellungen. Da bestimmte Vorstellungen in jedem der 

Narrative abgelehnt werden, entstehen kontroverse Beziehungen zwischen den 

unterschiedlichen Zukunftserzählungen und ihren jeweiligen Unterstützern. Die Popularität 

des Cluster-Konzepts trägt dennoch dazu bei, das Bioökonomie-Konzept zu verankern. 

• Die Identifizierung von Hürden und Treibern von bioökonomiebezogenen Innovationsfähig-

keiten und -chancen, die von industriellen Akteuren in der Chemie-, Plastik- und 

Baustoffindustrie wahrgenommen werden, führte zu Belegen dafür, dass die Wahrnehmung 

der Akteure stark von den Rahmenbedingungen des Weiteren makroökonomischen und 

internationalen Umfelds, der Struktur von Wertschöpfungsnetzwerken und den jeweiligen 

Positionen der Akteure geprägt ist. Die Innovationsbereitschaft und die 

Innovationskapazitäten industrieller Akteure stärken sich gegenseitig. Ihrer Meinung nach 

seien weder „Pull“-Anreize noch „Push“-Kräfte ausreichend institutionalisiert, um aktuelle (auf 

fossilen Brennstoffen basierende) Produktionsabläufe zu überdenken oder gute 

Erfolgsaussichten für biobasierte Innovationen zu bieten.  

• Das Konzept eines institutionellen Austauschfeldes wurde für eine vergleichende empirische 

Analyse der drei Industrien operationalisiert. Die unterschiedlichen institutionellen 

Feldbedingungen wurden in Bezug auf die institutionelle Arbeit der Akteure (diskursiv, 

relational und materiell) als ‘verbarrikadierte’, ‘ermöglichende’ und ‘erschöpfende’ 

Umgebungen charakterisiert. Somit können spezifische Kombinationen von Feldbedingungen 

akteursgesteuerte Veränderungen in einem institutionellen Feld anregen, be- oder 

verhindern. 

Erkenntnisse zu den Merkmalen von ‘grün-geborenen’-Akteuren bzw. ‘progressiven 

etablierten Unternehmen’ und den verschiedenen Mustern institutioneller Arbeit von 

Akteuren aus Industrie, Forschung und Intermediation stützen Stimmen aus der 
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Transitionsforschung, die mehr Aufmerksamkeit für „hybride“ Typen von Akteuren fordern 

oder Verschiebungen von Akteurspositionen im Zeitverlauf beobachten.  

Politische Initiativen zur Förderung einer entstehenden Bioökonomie erfordern folglich viel 

Aufmerksamkeit für unterschiedliche Wertschöpfungsnetzwerke und die institutionellen Bedingungen 

in spezifischen Sektoren, Industrien und Industriebranchen. Auf der Basis der Gesamtergebnisse 

empfehlen sich insbesondere Multisystem-Interaktionen als besonders relevant für weitere 

Erforschung von Nachhaltigkeitstransformation in Richtung einer Bioökonomie. 
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