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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 

9ǳǊƻǇŜΥ άƛǘ Ŏŀƴ Ƴŀƛƴǘŀƛƴ ŀƴŘ ŎǊŜŀǘŜ ŜŎƻƴƻƳƛŎ ƎǊƻǿǘƘ ŀƴŘ Ƨƻōǎ ƛƴ ǊǳǊŀƭΣ Ŏƻŀǎǘŀƭ ŀƴŘ ƛƴŘǳǎǘǊƛŀƭ ŀǊŜŀǎΣ 

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

production ŀƴŘ ǇǊƻŎŜǎǎƛƴƎ ƛƴŘǳǎǘǊƛŜǎέ ό9/ нлмнΣ ǇΦ уύΦ  

In this conceptualisation, tƘŜ ōƛƻŜŎƻƴƻƳȅ άincludes agriculture, forestry, fisheries, food and pulp and 

ǇŀǇŜǊ ǇǊƻŘǳŎǘƛƻƴΣ ŀǎ ǿŜƭƭ ŀǎ ǇŀǊǘǎ ƻŦ ŎƘŜƳƛŎŀƭΣ ōƛƻǘŜŎƘƴƻƭƻƎƛŎŀƭ ŀƴŘ ŜƴŜǊƎȅ ƛƴŘǳǎǘǊƛŜǎά (EC, 2012, p. 

5). It ŎƻƳǇǊƛǎŜǎ ŀƭƭ ǎŜŎǘƻǊǎ ŀƴŘ ƛƴŘǳǎǘǊƛŜǎ ǘƘŀǘ άŘŜǾŜƭƻǇΣ ǇǊƻŘǳŎŜΣ ǇǊƻŎŜǎǎ ƻǊ ǳǎŜ ǇƭŀƴǘǎΣ ŀƴƛƳŀƭǎ ƻǊ 

ƳƛŎǊƻƻǊƎŀƴƛǎƳǎέ ό!ƭōǊŜŎƘǘ ŀƴŘ 9ǘǘƭƛƴƎΣ нлмпΣ 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 ŀ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ǎȅǎǘŜƳΣ ŀƴ ƛƴŘǳǎǘǊȅΣ ǘƘŜ ǿƘƻƭŜ ǎƻŎƛŜǘŀƭ ǎȅǎǘŜƳ ƻǊ ŀ ƴǳƳōŜǊ ƻŦ άǎƻŎƛŜǘŀƭ 

ŦǳƴŎǘƛƻƴǎ ǎǳŎƘ ŀǎ ǘǊŀƴǎǇƻǊǘΣ ŎƻƳƳǳƴƛŎŀǘƛƻƴΣ ƘƻǳǎƛƴƎΣ ŦŜŜŘƛƴƎΣ ŜƴŜǊƎȅ ǎǳǇǇƭȅ ŀƴŘ ǳǎŜΣ ŀƴŘ ǊŜŎǊŜŀǘƛƻƴέ 

(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 

ΨǘǊŀƴǎƛǘƛƻƴǎ-in-the-ƳŀƪƛƴƎΩΦ ¢ƘŜ ƴŜȄǘ ǎŜŎǘƛƻƴ ǿƛƭƭ ƛƴǘǊƻŘǳŎŜ 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 ŦƛǊǎǘ ŘŜŦƛƴŜŘ ƛǘ ŀǎ ǘƘŜ άƴŜǘǿƻǊƪ ƻŦ ƛƴǎǘƛǘǳǘƛƻƴǎ 

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

ƴŜǿ ǘŜŎƘƴƻƭƻƎƛŜǎέ όмфутΣ ǇΦмύΦ 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: ά¢ƘŜ 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-ōŀǎŜŘ ƭŜŀǊƴƛƴƎέΦ 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 

tŜŎƘƴƻƭƻƎƛŎŀƭ L{ ό¢L{ύ Ƙŀǎ ōŜŜƴ ŘŜŦƛƴŜŘ ŀǎ άŀ ƴŜǘǿƻǊƪ ƻŦ ŀƎŜƴǘǎ ƛƴǘŜǊŀŎǘƛƴƎ ƛƴ ŀ ǎǇŜŎƛŦƛŎ 

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

ƛƴǾƻƭǾŜŘ ƛƴ ǘƘŜ ƎŜƴŜǊŀǘƛƻƴΣ ŘƛŦŦǳǎƛƻƴΣ ŀƴŘ ǳǘƛƭƛȊŀǘƛƻƴ ƻŦ ǘŜŎƘƴƻƭƻƎȅΦ Χ  Lƴ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ŀƴ 

entrepreneur and sufficient critical mass, such networks can be transformed into development blocks, 
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ƛΦŜΦ ǎȅƴŜǊƎƛǎǘƛŎ ŎƭǳǎǘŜǊǎ ƻŦ ŦƛǊƳǎ ŀƴŘ ǘŜŎƘƴƻƭƻƎƛŜǎ ǿƛǘƘƛƴ ŀƴ ƛƴŘǳǎǘǊȅ ƻǊ ŀ ƎǊƻǳǇ ƻŦ ƛƴŘǳǎǘǊƛŜǎέ (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 ς 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, .ŜǊƎŜƪ Ŝǘ ŀƭΦ όнллрύ ŘƛŦŦŜǊŜƴǘƛŀǘŜŘ ΨǎǘǊǳŎǘǳǊŀƭ ŎƻƳǇƻƴŜƴǘǎΩ όŀŎǘƻǊǎΣ ƴŜǘǿƻǊƪǎΣ 

ƛƴǎǘƛǘǳǘƛƻƴǎύ ƻŦ ǘƘŜ L{ ƻƴ ǘƘŜ ƻƴŜ ƘŀƴŘ ŀƴŘ ΨŦǳƴŎǘƛƻƴǎΩ ƻƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘ ǘƻ Ƨƻƛƴǘƭȅ ŘŜǘŜǊƳƛƴŜ ǘƘŜ 

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 άǎȅǎǘŜƳ ŦŀƛƭǳǊŜǎέΣ άōƭƻŎƪƛƴƎ ƳŜŎƘŀƴƛǎƳέ ƻǊ 

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) Ŏŀƴ ōŜ ƭƛƴƪŜŘ ƛƴ ŀ ǘŜŎƘƴƻƭƻƎȅΩǎ ǾŀƭǳŜ ŎƘŀƛƴ 

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 ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ǘǊŀƴǎƛǘƛƻƴǎ ŀǊŜ ǳƴŘŜǊǎǘƻƻŘ ŀǎ άƭƻƴƎ-term, multi-

dimensional, and fundamental ǘǊŀƴǎŦƻǊƳŀǘƛƻƴ ǇǊƻŎŜǎǎŜǎέ όaŀǊƪŀǊŘ Ŝǘ ŀƭΦΣ нлмнΣ ǇΦ фрсύΦ ¢ƘŜ 

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 

ǘƻ ŘƛǎǘƛƴƎǳƛǎƘ άǎȅǎǘŜƳǎ όǊŜǎƻǳǊŎŜǎΣ ƳŀǘŜǊƛŀƭ ŀǎǇŜŎǘǎύΣ ŀŎǘƻǊǎ ƛƴǾƻƭǾŜŘ ƛƴ ƳŀƛƴǘŀƛƴƛƴƎ ŀƴŘ ŎƘŀƴƎƛƴƎ ǘƘŜ 

ǎȅǎǘŜƳΣ ŀƴŘ ǘƘŜ ǊǳƭŜǎ ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴǎ ǿƘƛŎƘ ƎǳƛŘŜ ŀŎǘƻǊΩǎ ǇŜǊŎŜǇǘƛƻƴǎ ŀƴŘ ŀŎǘƛǾƛǘƛŜǎέ όDŜŜƭǎΣ нллпΣ ǇΦ 

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

systems (STS) defined ŀǎ άheterogeneous configurations of elements including technical artefacts, 

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

ŎǳƭǘǳǊŀƭ ƳŜŀƴƛƴƎǎέ όGeels 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, 

ǎǘǊŀǘŜƎƛŜǎΣ ŀƴŘ ōŜƘŀǾƛƻǳǊ ƻŦ ŀŎǘƻǊǎΦ {ǘǊǳŎǘǳǊŀƭ ŜƭŜƳŜƴǘǎ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨǎƻŎƛƻ-ǘŜŎƘƴƛŎŀƭ ǊŜƎƛƳŜΩΦ  

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 άaǳƭǘƛ-ƭŜǾŜƭ tŜǊǎǇŜŎǘƛǾŜέ όa[tύ conceptualise socio-technical transitions as resulting from the 

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

όάƴƛŎƘŜǎέύ ǿƘŜǊŜ ŘƛǎǊǳǇǘƛǾŜ ƻǊ ǎȅǎǘŜƳƛŎ ƛƴƴƻǾŀǘƛƻƴ Ŏŀƴ ōŜ ƴǳǊǘǳǊŜŘ, and c) socio-technical 

άlandscapeǎέ 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 incumbentsΩ ƻǇŜǊŀǘƛƻƴǎ. 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 



10 

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 άǘƘŜ ǊŜƭŀǘƛƻƴŀƭ ƛƴǘŜǊǇƭŀȅ ōŜǘǿŜŜƴ ƴŜŎŜǎǎŀǊȅ ŀƴŘ 

ŎƻƴǘƛƴƎŜƴǘ ŜȄǇƭŀƴŀǘƻǊȅ ŦŀŎǘƻǊǎέ όSvensson 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 

άŦǊŜǉǳŜƴǘƭȅ ŀƴŘ ŦŀǘŜŦǳƭƭȅέ ό{ŎƻǘǘΣ мффр, p. нлтύ ƛƴ ŀ άǊŜŎƻƎƴƛȊŜŘ ŀǊŜŀ ƻŦ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ƭƛŦŜέ ό5ƛaŀƎƎƛƻ 

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 άare 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 ƳŜŀƴƛƴƎ ǘƻ ǘƘŜƛǊ ǎƻŎƛŀƭ ǊŜŀƭƛǘȅέ (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 ƘŀǾŜ ōŜŜƴ ŎƘŀǊŀŎǘŜǊƛǎŜŘ ŀǎ ǘƘŜ άrules 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 timeέ (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 structuresτrule systems created by agenciesτand the associated incentives that drive 

decision-making behavior. !ŎǘƻǊǎΩ ŜŦŦƻǊǘǎ ƎŜŀǊŜŘ ǘƻǿŀǊŘǎ ǘƘŜ ŜǎǘŀōƭƛǎƘƳŜƴǘ ŀƴŘ ƳŀƛƴǘŜƴŀƴŎŜ ƻŦ 

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, άThe 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 

playersέ ό9ŘǉǳƛǎǘΣ нллрΣ ǇΦ ртύΦ Lƴǎǘƛǘǳǘƛƻƴǎ ŜǾƻƭǾƛƴƎ ƛƴ ƘǳƳŀƴ ƛƴǘŜǊŀŎǘƛƻƴ ōǳǘ ƴƻǘ ōȅ ŀƴȅ ǎǇŜŎƛŦƛŎ ǇŀǊǘȅΩǎ 

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

ƻǊ ŀŎǘƻǊǎΩ ǎǘǊŀǘŜƎƛŎ ƛƴǘŜƴǘ ƛǎ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜǉǳƛǊŜŘ 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, ŎƻƳǇŜǘŜƴŎƛŜǎ ŀƴŘ ƻǊƎŀƴƛȊŀǘƛƻƴΥ άDifferent agents know how to do different things 

in different waysέ όaŀƭŜǊōŀΣ нллпΣ ǇΦ мпύΦ 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, 

ōŜƘŀǾƛƻǊŀƭ ΨǎŎǊƛǇǘǎΣΩ ŀƴŘ ǎŜƭŦ-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. !ǎ ƻǳǘƭƛƴŜŘ ōȅ DŜŜƭǎ ŀƴŘ {ŎƘƻǘ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ a[tΣ ōƻǘƘ άƴƛŎƘŜǎ ŀƴŘ 

ǊŜƎƛƳŜǎ ƘŀǾŜ ǘƘŜ ŎƘŀǊŀŎǘŜǊ ƻŦ ƻǊƎŀƴƛǎŀǘƛƻƴŀƭ ŦƛŜƭŘǎ όŎƻƳƳǳƴƛǘȅ ƻŦ ƛƴǘŜǊŀŎǘƛƴƎ ƎǊƻǳǇǎύέ όнллтΣ ǇΦ плнύ.  

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 broadŜƴ ŘŜǾŜƭƻǇƳŜƴǘ Ǿƛǎƛƻƴǎ ŀƴŘ ǘƘŜ ŀŎǘƻǊǎΩ ǇǊŜǎŜƴǘ ŀŎǘƛƻƴǎ ǊŜŀŎƘ ƻǳǘ ǘƻ ŦǳǘǳǊŜ 

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 

ǘƘŜǊŜŦƻǊŜ ŦŀŎƛƭƛǘŀǘŜ ŀŎǘƻǊǎΩ ŜȄǇŜǊƛƳŜƴǘŀǘƛƻƴ ǿƛǘƘ ǿƛŘŜ ǎŎƻǇŜ ŦƻǊ ƛƴǘŜǊŀŎǘƛǾŜ ƻǊƎŀƴƛǎƛƴƎΦ European 

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

bioeconomy actors in clusters, so-ŎŀƭƭŜŘ άōƛƻŎƭǳǎǘŜǊǎέΦ ¢ƘŜǎŜ ŜŦŦƻǊǘǎ Ƴŀȅ ƎŜƴŜǊŀǘŜ ƳƻǊŜ ƻǊ ƭŜǎǎ 

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

factors. HoweveǊΣ ǘƘŜ ŎƻƳǇŀǊŀǘƛǾŜƭȅ ǎƛƳǇƭŜ ǇǊƻƳƻǘƛƻƴŀƭ ƳŜŀǎǳǊŜ ƻŦ ƛƴŘǳǎǘǊƛŀƭ ŎƻƳǇŀƴƛŜǎΩ ŎƻƭƻŎŀǘƛƻƴ 

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; [ƻǾǊƛŏ 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 ōƛƻŜŎƻƴƻƳȅ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǎƻŎƛƻǘŜŎƘƴƛŎŀƭ ƛƳŀƎƛƴŀǊƛŜǎΣ ǘƘŜƛǊ ǇŜǊŎŜǇǘƛƻƴ 

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 aŎǘƻǊǎΩ ǇŜǊŎŜǇǘƛƻƴǎ ƻŦ ǘƘƻǎŜ ŎƻƴǘŜȄǘ ŎƻƴŘƛǘƛƻƴǎΣ that determine their assessment 

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

c) The patterns of the main ōƛƻŜŎƻƴƻƳȅ ŀŎǘƻǊǎΩ ƛƴǎǘƛǘǳǘƛƻƴŀƭ ǿƻǊƪ ǘƘŀǘ ŜƳŜǊƎŜ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ 

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 oŦ ǇƻƭƛŎȅ άcomprehensivenessò, ñcredibilityò, and ñconsistency of 

elementsò. 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 

ǿƛǘƘ ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ƻŦ ŀŘǾŀƴŎŜƳŜƴǘ ǘƻǿŀǊŘǎ ŀ ōƛƻŜŎƻƴƻƳȅ ǊŜŎŜƴǘƭȅ ǇǊƻǇƻǎŜŘ άConsumption patterns 

ƻŦ ōƛƻŜŎƻƴƻƳȅ ƎƻƻŘǎ ƳŀǘŎƘ ǎǳǎǘŀƛƴŀōƭŜ ǎǳǇǇƭȅ ƭŜǾŜƭǎ ƻŦ ōƛƻƳŀǎǎέ 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: αBig transformation or old wine in new 

bottles? The bioeconomy as an emerging policy field.ά 

 

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.  
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