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1. Introduction

1.1 Rationaleand objective

The Sustainable Development Goals (SDGgsmentiafor the future of the planet as they provide a
comprehensive framework to address pressing global challe@esEuropearapproach to advance

goal achievement isioeconomy promotionThis istop-level political call to radically change current
approaches to production, consumption and disposal of biological resouktis.core stands aision

of the economic system harmomeid with ecological sustainability (OEQD09; EC2012).Establishing

a bioeconomy has also been portrayed as new opporturgtyrégional and rural development in

9dzNR LISY aAlG OFYy YFAYGFEAY yYyR ONBIGS SO02y2YA O 3INJ
reduce fossil fuel dependence and improve the economic and environmental sustainability of primary
productiont Y R LINPOS&aaAy3d AYRAZAIGNASEE 69/ HAMHI LI yood

In thisconceptualisationtKk S 6 A 2 S idAuyed agicultare, forestry, fisheries, food and pulp and

LI LISNJ LINPRdzOGA2y > | a 6Sftf & LI NIa 2(ECESYAOT X
5. tO2YLINRasSa Ittt aSOG2NAR FyR AyRdzadNRASa G(GKIFIG aRS
YAONR2NHBFIyAaYaé o! f pNB)OMtibugh tfidRe ag itraditidng! Bidecomomy n =
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 -badsid
transformation: a substitutio of fossil with renewable raw materials throughout the economy (Dietz

et al., 2018; Kardung et al., 202%ak et al., 2022)Seemingly contradicting aims of a cheap and
abundant provision of biomass, protected family farming, high quality production and development of

rural areasare to be safeguarded bypsecific bioeconomy principles (food first, sustainable yields,
cascading use and circulatisee EC, 2015, p. 3Dff

Agriculture and forestry in Europalready face many conflicting demands from societyis Istill
uncertainhow differentpattern ofrenewable resource productiouascaded usagandcircularitycan
provide thebasisfor new segments of industrfCasau et al., 202%rouiez et a.2023 Muscat et al.,
2021a). Boeconomy promotershave high hopedor advancements in areas likgant breeding,
cultivation techniquegbiorefineries changedood distribution and nutritional practice®auer, 2018;
Dahiya et al., 201&Chichakli et al., 201650me actordighlight the benefits oplant molecular
farming while others aim tadvance theexploitation the entire plantwith all itsfunctionalities(e.g.
Aguilar et al., 2019)Some production methods of nehio-based products raise important ethical
questions.

The promotional strategy ofysposive clustering relevant actors from research and indusitmysto
advance the aspired transitioiowards a bioeconomyBMBF, 2014, iBeconomy Council, 2015; De
Besi and McCormick, 2015; EC, 20X6owever, it is barelynderstood how different stakeholders
interpret the bioeconomy missioand evaluate their context conditionsThe systematicanalysis of
national bioeconomy strategiesften highlights conflicting goal¢Dietz et al., 201,8Park and
Grundmann, 2023Zeug et al., 2020 Competition among biomass engse sectors is almost
omnipresent €.g. Dubois and Gomefan Juan, 2016Equally important:the deep structural
entrenchment of societal and economic practices based on fossil resource extractiors fmint
tremendous challenge.g. Labanca et al., 202@pcietal, intersectoral andnter-industry conflicts
are to be expectede.g. Eversberg and Fritz, 2022).

In view of SDG attainment, a so@conomictransformation is widely deemed necessdrgw-carbon

or sustainability transitions denote largeeale disruptive changes in societal systems that historically
emerge over a period of (at least) several decadegnomic science and technologgduced
structural change processese studied from mangpistemological andisciplinary backgrounds (for
an overview see e.g. Markard et al., 2012 or Loorbach g2@l7). The relevartteuristic approaches



and process theories originate mainly from sociology, evolutionary economics and human geography

(for a comprehensive overview see Sovacool et al., 20R&3earch on innovation systems (IS) and
sustainability transition halsroadlyanalysed historical development pathwagsucturesand system

functionsin view ofpattern of emergence, diffusion, and reconfiguratidracing transition dynamics
canfocusonl G SOKy2f 23A0Ff &d8aGSYZX |y AYyRdAGNREREI GKS 4
Fdzy OlA2ya adzOK a4 GNIYYALRNIZ O02YYdzyAOF A2y 3T K2dzi
(Geels et al., 2004, p. 3).

Usinginsighs from related streams of researdio analyse aremerging bioeconomys challenging
because thedelineation of a bioeconomylearly is difficult. Additionally, the attention of these
conceptual approache®s actors and theiinteraction with other system componentas been rather
weak (Farla et al., 2012; Hermans, 20Rrkus et al., 200)8There is considerable support for the
proposition that research needs tdncorporate how actors experience and contribute to the
enactment of complex processes such as innovasgatem transformatiorandthe creation of new
developmentrajectories €.g.Sotarauta2017 Upham et al., 201.8Neber and Truffer, 20)7Against

this backgroundthis thesisdeals with theperspectivesand contextualisedactivitiesof bioeconomy
actors. It takes acritical realist stance and uses analytical concepts relevantinderstanding

Wi NI y-a-theiAl2lyAy 3Qd ¢ KS ySEG kéySréséakch treasn&rid frelatady’ i N2 R dz
theoretical conceptsThen, 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 coveredThediscussion section will reviemain findingsfrom 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 Introductionto relevant theoretical conceptnd analytic approaches

1.2.1 Innovation Systems

In economics, profound change is associagedrepreneurship and innovatioas mechanisms to
generate new economic and social valApart from entrepreneurs in the private sectoesearchers,
policy makersgconsumerstraders,media, and a multitude of other actoese usuallyinvolvedin the
process through whichn inventionis turnedinto a new product or process thastisfies user needs
andsucceeds in markets. Hencesearch on innovation systems (1S) builds on evolutionary economics
and system thinkinghas a broad societal orientatioand provides an analytical framework for
widespread or profounéhnovation processesreemarf ANEG RSTAYSR Al a GKS a
in the public and private sectors whose activities and interactions initiate, import, modify and diffuse
ySg GSOKy 2t 2 3Nmétérial focusishyaintginet Jdbsomedparts of the scholarly community
while others have increasingly framednovation as a social learning process that is based on
interaction between various actors and institutiodgccordinglyLundvalland his colleague@009, p.

6) specified & ¢ Kn&tional innovation system is an opeevolving 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 basad experienced & SR AlistNiyda of @seabch 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 1S (RIS) (Braczyk et al., 1998;
Edquist, 1997; Howells, 199%pecific characteristics of a RIS and NIS were found to be bound to
governance at regional and national levels while interacting and overlappingleuétigovernance
systems were diagnosed to apply to others (e.g. Kaiser and Prange, 2004).



Figurel Micro-level ISsub-systemsand actor types
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Figure2 Scheme for structural NIS/RIS analgsid innovation policy design
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Breaking away from the geographical orientati@reschi and Malerba (1997) kicked of research on
industries as sectoral innovation systems (F8je,the cumulativeness of knowledge and processes

involved in building up a specific technological regane highlightedDosi, 1982). In a similar vein,

other researchers started system exploration based on a technology or a technological field. A
t5OKy2t23A0FE L{ o6¢L{0 KFa 0688y RSFTAYSR & at
economic/industrial ara under a particulainstitutional infrastructureor set of infrastructures and

Ay@2t @SR Ay GKS 3ISYSNIrdGA2yr RAFTFAzZAAZ2YS YR dziA
entrepreneur and sufficient critical mass, such networks can be transformedévielopment blocks,



APSd a28ySNHAAGAO Of dZAGSNAR 2F FTANXA | yRCalsSodoKy 2 f 2 3
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 conceptualisabiotisgriven
by policy perspective
1. The structural IS approaciThis approactiLundvall, 1992; Nelson and Rosenberg, 1993) focused
upon organisations, institutions and socioeconomic structures as components of the systems.
Organisationsre characterised as the players or actors, while institutions were conceived as the
rules of the game (Edquist, 201&howledge producers and users in the public and in the private
sectorare different as distinct subsystenas the migo-level Dfferent sets of institutions and
related organisationareidentified at the mespmacro and international levels (see e.g. Figures 1
and 2).The onceptaims to offeran empiricalanalytical frameworkand action frame for public
policy intervention (e.gkuhlmann and Edler, 20p2
2. The functional IS approachn this approach (McKelvey, 1997; Bergek and Jacobsson, 2003;
Edquist, 2004)an ISis defined in terms of what it doeg namely: its functionsMcKelvey1997;
Bergek and Jacobsson, 2003; Edquist, 2004). This promessed approach was found more
suitable to explairtechnological change (e.¢fiekkert et al. 2007). It was proposed that policy
should be guided by reference to a specific sdSofunctions (Weber et al., 2006).
Aiming at a synthesis, SNAES]1 S It ® onHnnp0y RAFFSNBYGAIFIGSR Wi
AyaadAaddziazyao 2F GKS L{ 2y GKS 2yS KIYR YR W¥o
performance and orientation of an IS (Figure 3).

Figure3 Scheme for structuraunctional SIS analysis and policy design
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Overall, the systemic perspective oftedentifies @ &3 @ aiSY FlFAf dzNB&aéz aof 201
bottlenecks such as insufficierdwareness 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, R0b)lue account



of the merits ofISanalyss, all approachesvere criticised for their inability to describe or explain IS

internal dynamics Stuctural components and functions are not easily linked to human agency
Moreover, he analysis of the distributed component development of more compled digital
technologiesdemonstrates that similar sectofgnd SISply 6S ftAYy1SR Ay | GSOKy
and affectseveralTIS functionsAnalysis becomes extremely complex wiikense intrasectoral and
crosssectoral policy coordination at regional and natioa@vels might be required to advance a

specific TISe.g Sephan et al., 2017 M&kitie et al., 202R Finally IS analysis mighfail to offer

compelling policy advice where sevetathnologieswith different degrees of maturity compete for

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

1.2.2 Societechnical tansition and the mukievel perspective

Societechnical transitionsor & dza G F Ayl 0 Af AG& G NI yaAa Gfemy &ult-l NB  dzy
dimensional, and fundamentafi NI ya F2NXY I GA2y LINRPOS&aasSaé¢ oal NJI NJ
respectiveresearch is motivated by the consequences aadousness of the muiacetted threats

that are caused by climate change (e.g. Geels Rumthheim, 2022)The normative orientation of
sociotechnical transition research calls for a clear policy directionality (Kohley 209).In an effort

to account for the material bas{sechnological artefacts, infrastructures, etof)SISn a better way

Geels (2004)drew onsociology and institutional theoryHe conceptualisd systems in view of the

fulfilment of specific societal functions (e.g. transport, communication, energy Sugpiyproposed

G2 RAAGAY3IdzA aK daeadisSya 6NBaz2dzNOSazr YIFGSNREFE | aL
aeaidsSYyzr IyR (KS NMzZ Sa FyR AyadAddzianzya ¢KAOK 3Idz
898). The focusof analysids directed towardstechnologies ana¢hange dynamics afocietechnical

sysems (STSHefined | ahetérogeneous configurations of elements including technical artefacts,
scientific knowledge, industry structures, markets, consumption pattenfisgstructure, policy, and

Odzt ( dzNJ t G¥elsany KuyhBeimi2®22) p. 5 see Fure 4. Thetangible or observable STS

elements are maintained, dismissed, improved or changed by actors and social groups efiogaged
example in research, technology development activities, use of artefacts, debates or policymaking. The
intangible STS components are (formal antbrmal) institutions which shape the preferences,

A0NI 0S3IASas YR O0SKIF@A2dzNI 2F | O 2 NaSOKYNIXO & dzZNBE A

Figured The basic elements and resourcesotiotechnical systems
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STS researdhighlighss that transitions not only require a brodohsed adoption of new technologies
but also the establishment of new infrastructural components, new laws and regulations or new user



practices (Planko et al., 2016). Transition studies have been conducted on functionally defined STS (e.g.
Heiberg et al., 2022), on specific industries and technologiesAadgrsen and Gulbrandsen, 2020)

or with different geographic delineations (Boschma et al., 20k @ntzeskakét al., 2012; Repolho,

2017). Specific STS components stabilise a status quo, may represeantrizaéhanism and cause STS

to evolve in pathdependent trajectories. Accordingly, a transition towards 4oavbon pattern of
production and consumption requires not only individual system elements but also their mutual
alignment and pattern of cevolution to change in the right direction.

Thea adf 8&St t SN& LdhpthaB&dciotéchnjcdl transitionsas resulting from the
(nonlinear) interactions at and in betweenthree analytical levelsa) STSb) protected spaces
O0ayAOKSaé0 6KSNB RAANHZIIAGS 2 NJand &) dsdctechrial A yy 2 JI
dandscap@ &vhich symbolisemacrolevel factors such aslow-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 facitite regime destabilisation and systemic innovation imaging fom the niche level (see

Figure 5. The German energy transitiaaoften descibed as a model case: attractive feduaitariffs

set for twenty yearsallowed industrial actors to experiment with wind, photovoltaic and biogas
technologies and eventually reaalconvincingperformancedevel Mearwhile a powerful antnuclear

civil society movement and the global impactrefctor core melting incidentsvhere promoting
alternative energysupplyvisions and goals throughout society. line withthese observations,hie

phase 3 in Figur® visualiss landscape pressure créay a window of opportunity for change
promoters to fundamentally transform the STS.

Figureb TheMulti-level perspective on sociotechnical transitions
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Regime properties within the STS induce confornoityincumbent®) 2 LJS NIhisAradical or
systemic innovation with hightintensity effectin the STS structureas to originate at the niche level
(Geels and Schot, 2007; Kivimaa et al., 2021; Weber et al.,.20B40ption of the existing STS would

9



threaten the positions and capabilities of incumbent actors (Lauber and Jacobsson, 2016; Johnstone
etal., 2017; Smith and Raven, 2DIdlving them strong motivation to prevent or slow down transitions
(Lindberg et al., 2019; Markard et al., 2016; Smink et al., 2015). Howawgirical 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, 20limheim and Sovacool,
2020).

The MLRaced 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 chéPagerson et al., 2017Pne of the key
shortcomings is its limited focus on actdesg. Fuenfschilling and Truffer, 2016)dditionally, the
common practice ofledudng explanatory narratives of the MLUitom a search for regularities in a
sequence of eentswasfound to result in aneglectofd 4 KS NBf F GA 2y Ay G SNLI | @&
O2yGAy3Sy i SE LSvdnssdnardl Nikoleis) 2018, 3 NUEBE epistemic positionmicro
foundationsof STS&nd methodlogical approaches artill beingrefined (e.g. BalanzéGuzman and
RamosMejia, 2023;Geels, 2020Sovacool et al., 2020Particularly in thecontext of bioeconomy
researchthe diverse, layered, and evolvilynamics across different SfeBnainto be understood in
greater depth(Andersen et al., 202@&anger et al., 202 Rosentbom and Rinscheigd 2020).

1.2.3 Institutional Theory

The concept of an institutional fieldriginating from Kurt Lewin (1951), is a cornerstone of institutional
theory (Wooten andHoffman, 2008)Institutional fields operate at the meso level, situated between
broad societal fields at the macro level and intn@anizational relationships at the micro level. These
fields focus on inteprganizational interactions, examining the effects of actorstiiutional
embeddednessA field is mostly defined as a community of organizations that interact together
GFNBljdzSydte | yR ,pHnSDdzAtyd éF o NBORIETY AM dSIRF $ NB 65 &I
and Powell, 1983 p. 148). Fieldlevel processes include field formation and the pressure for
institutional conformity (isomorphism). The institutional formation or 'structuration’ of a field begins
when interactions among a humber of organizations intensify, leading to the develaphinformal

or formal networks. As these networks form, insiders identify outsiders and establish distinctive
relational channels (Faulconbridge and Muzio, 2019).

Zietsma et al. (2017) differentiatietween 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 andhy@mko 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 Vaten2012).The subpopulations of tlis field type consist of a focal
population of actors and their interaction or exchange partnéddgnamics may lead to coalitions
and/or status hierarchies, shared practices and fsgécific institutional logics to evolv&r{edland

and Alford, 1991Scott, 2014; Thornton et al., 2012). The latiere defined as the socially constructed
patterns of symbols and material practices, assumptions, values, beliefs, and rules by which individuals
and organizations produce ardproduce their material subsistence, organize time and space, and
provideY S yAy 3 (2 (i K@hoNtbnarg Qcasiof 1998,5.1804) ( & ¢

In an evolutionary perspectivenstitutions are understood to simultaneously arise from and constrain

social action (Giddend 979, 1981). Thek I @S 0SSy OKI Nuléd ofSieFgante M al & § K¢
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 mies evolve through timée(North, 1990, p. 3)Bruton et al.

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

on governance structuresrule systems created by agencieand theassociatedncentives that drive
decisionmaking behavior! O 2 N&EQ STF2NILa& 3ISFENBR (261 NRa (KS
governance systemtypically aim tofacillitate interactions Institutionalised rules allowo manage

conflicts and cooperation (North, 1991). In contrast, the sociology/organizational perspective
emphasizes the need for actors ise heuristics in decisiemaking because of cognitive limitations.

The related stream of research highlights haagial norms, shared cultureandcognitivescripsguide

human behaviouin an almostpreconsciousnanner. Social normstabilize uncertain situationand

define thelegitimacyof 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 aregselfn’. He notesdThe 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
player¢ O9RIdZAAGZI HnnpX LI ptoO® LyadAlddziazya Sg@z2ft A
deliberateare often overlooked, and their persistence can be underestimd&edposive coordination

2NJ I OG2NBRQ &GNI §S3IAO A fai hesd inshitdtions/td tormand @&ima I NA f &
effective(Lounsbury and Crumley, 200Partly, they evolveue tothe diversity among actors in terms

of their experience) 2 YLIS G Sy OA S & | Dffferentalydats kidwihdwitorda oifférent things

in different ways ¢ al £ SND I IMoreover,nirstitutidds are matelp 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 instiitional 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 horms, conventions,
0SKI@A2NIf Wanposdtl cdidles Hfxonduyt,Rvhi¢h SeitoF evolve organicallyRelated
enforcement mechanism may be codifiedlégal documents ounwritten laws enacted in a specific
community. Informal constraints have also been characterised as basic idedtwjics that shape
distinctive ways bframing interpreting and interacting with realitseality (e.gMicelotta et al., 2017;
Thornton et al., 2012 They includegechniques for structuring practices.f.Barley and Tolbert, 1997;
Hasselbladh and Kalliniko2000). The igidities of institutions and associated sotérhnological
structures haveoften beenidentified as root causes @lath dependencieswhich limit the flexibility

of responses to changing conditiofes.g. Goldstein et al., 2023Johnstone et al., 201 7Steen and
Weaver, 201Y.

Neo-institutional theory underlines thasocial structures are constantly renewed by actdrgollows

that (disruptive) change promoters operate in parallel to other actors being engaged in the
reproduction of established institutions (Lawrence and Suddaby, 2(if)ggle among different
actors and intense network formation efforts have often been observed in the early stages of
technology developmenbr new field emergenceWhen relevant institutions do not yet exist
disparate actors wranglabout meatings, roles and fielgosition (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 néames being enacted (Gidderk984; Seand Creed

2002; Grayet al.,2015).

1.3.4 Transitiontheory concepts for the study of an emerglsigeconomy

The potential of transition theory for the exploration of an emerging bioeconomy has been outlined
on various occasions (e.glermans 2018). The theoretical concepts introduceith the previous
sectionshave overlaps and similarities as shown in Figulastitutional theory forms part and parcel

11
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of theorizingonISand STSa 2 dzif AYSR 60& DSSfa |yR {OK20 gAGK I
NBEIAYSa KI@S GKS OKFNIOGSNI2F 2NHFYAalLGA2yf FAS
The MLP placedow changing factors on the sociotechnical landscape level (FHpwtéle one stream

of NIS research differentiates institutions on meso, macro and international |€viglare 2) NIS

analysis oftenneglects informal institutions which gain more attention in STS resear¢hb.qg.
Fuenfschilling and Binz, 201&rom a 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).

Figure6 Heuristicconceptsused in transition sciences

(Neo-)
Institutional Theory

Discourse fields

Exchange fields

Landscape

Socio-technical regime

TIS RIS

Niche

SIS NIS

Sociotechnical Systems
and the Multi-level Systems of Innovation
Perspective - Approaches

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 micrdevel 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 prexisting structures on the one hand (Dosi, 1982). On the other hand, global
linkages broaBy RS@St2LIYSyli GAarzya FyR GKS | OG2NARQ
opportunities (Emirbayer and Mische, 1998; Garud et al., 2010; Trippl et al., 2B/ central
conceptsof transition theory- emergence and declinehave often been studied by employing the TIS
concept Gongand Andersen, 2024larkard, 2020Walrave and Raven, 20L&onger value chains of

a specific technology makowever link actors from different industrial segmeniBherefore the SIS
perspective and quest for integectoral links can hardly be avoiddgefgek et al., 201 arkard and

Truffer, 2008; Stephan et al., 201Qonceptualising empirical analysis in the SIS perspective, on the
other hand, will render the deduction of policy advice on specific smabnical regimes difficult.

From an IS perspective, interactive learning is the central motor of ch&ngmotional efforts should
GKSNBF2NB FLOALAGHOS FOG2NBEQ SELISNA Y SBUibpednr 2y 6 A
promotional schemesare aligned with this perspective as th&snd to support the colocation of
bioeconomy actors in clusters, €d f f SR a0 A20f dZAiGSNERé P ¢KSaS STFF2I
convincing results depending on RIS and NIS conditions, the cluster focaslaagdr range obther
factors.HowevlNE G KS O2YLJI NI} GA @St e AAYLES LINRY2GA2YIf Y
might prove insufficient tatackle the challenges of a bioeconomyheTdeeprooted societal and
economicpractices based on fossil resource extractwa part and parcel dirmly 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 théadsyincreasinglyinderlinedthat
a theory has to incorporate how actors themselves experience and contribute to the enactment of
complex processes like innovation and the creation of new traject@tacey, 2007; Sotarauta, 2017,
Upham et al. 2018). With respectto an emerging bioeconomyjermans (2018highlightedthe
necessity to studyhe procesesof innovation orchestration between multiple actors at the micro
level, not leastto understandprocesses ofiicheformation. Because bioeconomy innovation tends to
require divers types oknowledge, skills, and substantial financial resoureesltiple actors might
need to align their visions and paasourcesThe type of innovation required for advancement of
the bioeconomyis systemic It typically requires:
1) the involvementf previously unconnected actors and knowledge domains,
2) a(re-)construction of value chains,
3) areform or adaptation of institutional arrangements at several levels (EC;20220eX A 6
al., 2020V an Lancker et al., 2016), and
4) new relations to thebiophysical environmente.g. Liobikiene et al., 2019Ramcilovie
Suominen and Pulzl, 2018; Vivien et al., 2019)
Against this backgroundhe exploration of aremerging bioeconomy cannot directly or unreserved
build on the theoretical concepts introduced in this chaptebhaditom-up perspectivewill focus on
relevant actor groups and refer to available insights from transition sciences as far as possible.

1.3 Research qustions, conceptual approachesd empirical basis
This thesis explorethe vantage points and contextualised activities of bioeconomy actors. More
specific, the following research question is being addressed:
Howdoo A 28502y 2Yeé ail {SK2f RSNEQ &a20A20SOKYyAOlFft A
of innovation prospectsand their institutional work contribute to an emerging
bioeconomy?

The following articleaddressthe following threeaspectdn detail:
a) The relevant varieties ofociotechnical imaginaries that shape stakeholder attitudes
towards bioclusters and the bioeconomy;
b) Industrial (G 2 NAQ LISNDSLII A2y & 2hatdeferihéitteir BsessmedtE & O2 v
of the desirability and feasibility of bioeconomy opportunity structuration and exploitation;
c) The patterns of thenaindo A 2 SO2y 2Ye& | OU2NBEQ AyaluAddziazyl f
institutional conditions in different industries

The research effort shall contribute to an explanation of thigservableoutcomes of bioeconomy
promotion andinnovation activities as well an improved understanding dfinovation systeraor

field configurations A striking lack of transformative knowledge for bioeconomy pefi@aking has

often been diagnosed (Bogner and Dahlke, 2022; Lihmann and Vogelpohl, 2023; Urmetzer et al.,
2018) Against this backgroundnflings aremeant toprovide intelligence for an adaptation or further
refinement ofscience, technology and innovatid®T) policy instrumentst regional or national levels

In line with theconcept of policy mixes (Rogge and Reichardt, 2016; Kern et al., 2019), specific
attention is paid to the aspectsfo LJ2cfoimPe@erflensi venesso, dcredibilityo,
e | e me nBisedonomycluster managerand membersnay deduce insight for th@rchestrationof

joint efforts.
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Figure7 Gonceptual frameworlof the EU Bioeconomy Monitoring System

L P

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 clearcut (RebolledeLeiva et al., 2023; Sahternandezt al., 2019; Wydra, 2020). An ongoing
discussion reflects the search foproper definition of a bioeconomy or several types of bioeconomies
(e.g. Befort, 2020; Pyka et al., 2021; Vivien et al., 2022). Meanwhaley isioeconomy innovation
efforts arestuck in pilot phases (no upscaling) and othaesnot very likely to achieve competitiveness
within the next 20 years (e.gCarus et al., 2016/andermeulen2012) New products often have

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

broad societal consensus on their superiority.consequence, product related market data not
representemerging segments of a bioecany. Experts of the EU Joint Research Center entrusted
GAUK GKS Y2yAG2NAYy3 2F | R y OSYS Consumption phitieras |-
2F 0A2S02y2Yeé 3IA22Ra& YI 00K & dsdrelofihg indicht&s ol plagdess &
towards the objective tseduce dependence on nenrenewable unsustainable resources (Patani et al.,
2023 see Figure)r

The identification of partial, prospective or full members of a bioeconomy in industignang
European regions is rather impossible on the basis of existing economic statiticgure analysis
and patent statisticsdo neverthelessallow 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 statistieghile bioeconomy support in the public discourse
arena comes from very different corners of the political spectrAgainst this background, clearcut
delineation of the bioeconomy or specific segments was not attempted. Instead, relevant actors were
identified in and aroundwo European bioeconomy cluster regions who are engaged in R&D and
collaborative experimentation in the chemical, polymer processing, and construction materials
industries.

Figure8 Stakeholder groups included ine analysis

Regional governments
( policy)

NGOs in consumer /
environment protection

( civil society )

Forestry Business

( dedicated and cross-industry Associations

intermediation & promotj

: - Agriculture &
Regional development agencies

Art3|cle Industry Industry
(a ] Business

Research J Article Associations

Bioeconomy Clusters

( public and private 2
R&D service providers )

As visualised in Figur® 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
andresearchersA number of intermediaries were promotional agencies, closely linked and fully aware
of interests and bioeconomselated assessments in the private financial sector while some industrial
actors also functioned as venture capitalists for stgys. Simildy, stakeholders from professional or
academic education were naxplicitly targeted while dual roles of researchers in higher education

led to theinclusionof 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 bioeconomyfd3sional service providers,

such as legal or commercial consultancy companies, design and marketing firms or machine builders
were not included in data collectiobecause 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 section#t. herebynoted 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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Deconstructing the attractiveness of biocluster imaginaries
Kerstin Wilde 0 and Frans Hermans

Department for Structural Change, Laibniz Institute for Agricuttural Development in Transition Economies (AMO), Halle,
ZErmany
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In this paper, we investigate the promiszes that are employed within and around Heceived 30 June 2020
dusters that were formed in the evolving bioeconomy: bioclusters for short Our  Acepted 25 Oonber 2020
paper aims to provide a conceptual clarification of the biocluster concept. To that

effect, we em the prism of sodotechnical imaginaries. We argue that both ' .
industrial dmtzrbsyand mwhemnumy constitute szgarate_ but part?; overlapping ﬁﬂ;ﬁ'ﬁﬁgﬁﬁ policy:
sociotechnical imaginaries that shape stakeholder attitudes towards biodusters, We sustainability; 0
applied a Q-methodology study in two bioeconomy clusters, one in Germany and methadalogy; regianal
one in The Netherlands, to investigate the resonance of different imaginaries in the develapme

duster regions. Five distinct namatives, combining speciic elements of duster and

bipeconomy imaginaries, are shared by different stakeholder groups. We revealed

bipeconomy imaginaries at large to be far more contested than different cluster

imaginaries. The latter mobilise overwhelmingly positive associations aooss diverse

stakeholder groups. From this perspective, the popularity of biocluster promational

policies an be explined as they support some of the contested elements of

bioeconomy imaginaries in gaining traction.

1. Introduction

The bioeconomy has cme up as a way to promote the production of renewable biologial resources (biomass
like wood, plants, and algae) and the conversion of these resources and their waste streams into value-added
products, such as food, feed, bioplastics, pharmacenticals, and bioenergy (Brunori, 2013 Diakosavvas & Fre-
zal, 2019). However, the bioeconomy is still in its infancy. The combined value added of the Eoropean bioec-
onomy in 2015 was estimated to be 460.6 Billion Euros, or 11% of Gross Domestic Product in a recent report
(Kuosmanen et al., 2020). This means that the expected benefits of a transition to the biceconomy are largely
based on expectations and promises. The promise of the biccconomy rests on two pillars. Firstly, the bioec-
onomy is expected to aid in combatting climate change by helping with the substitution of fossil fuels by bio-
mass (Daioglou et al., 2019; Stegmann et al, 2020). Secondly, the bioeconomy will spur innovative
entreprencurship and contribute to the so-called knowledge economy through the promotion of economic
activities related to biotechnology, plant breeding, and innovative procssing technologies (Bogge et al,
2016; McCormick & Kautto, 2013).

In this paper, we investigate these promises as they are employed within and around closters that were
formed in the evolving bioeconomy: hioclusters for short Industrial clusters have ther own promises: they
are generally associated with high competitiveness, opportunitics for employment and can serve as incubators
for innovative start-ups (Birch, 2017; Solvell, 2008). Based on the work of Porter (1998), the creation of clusters
has become popular with regional policy-makers all over the world (Ketels et al., 2006, 2012; Perez-Aleman,

CONTACT Kerstin ‘Wikde () Wilde@iamo de a De partment for Strudural Change, Leibniz Institute for Agricuftural Development in Tran-
sition Eoonormies |LAMO), odorlierSraise 2, 05120 Halle, Gemmany

() supplemental data for this article can be aceessed hips//doiorg/10.1080/1523908X 20211891872
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This is an Open Aoress article distibuted under the terms of the Creative Commons & tmbution Licesese it omSwerommons ong/licersesy'd 0, which per-
mits unesricied ue, disvibuton, and epmducton in amy mediom, provided #he origina work s propedy died.
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2005). Within policy circles, there are high expectations of the mntribution of bioclusters to the transition
away from the use of fossil fuels while fostering innovation and rural development (Dictz et al., 2018).

Despite their popularity, neither of the two underlying conoepts, cluster and bioeconomy, is very well
defined. The terms “bioeconomy’, “biobased economy', "lmowledge-based biceconomy’ and "circular bioeon-
omy are often used interchangeably but can have ditfferent meanings and implications (Lewandowskd, 2018).
Similarly, the duster concept is fuzzy” and critics argue that cluster definitions and boundaries are often arhi-
trarily and subjectively chosen (Martin & Sunley, 2003 ). A shared understanding is, nevertheless, important to
stimulate change and engage different groups in development efforts. When different actors attach different
meanings to these concepts, a profound conceptual confusion ensues that will eventually impede realisation
of innovation potentials (Beers et al., 2000). Since relevant stakeholders” foture expectations also steer invest-
ments and the selection of activities, they deserve strengthened research attention (eg. Mjes o al., 2020,

Against this background, our paper aims to provide a clarification of the bioduster concept by investigating
how different stakeholders interpret and value the different elements, meanings and promises. To that effec,
we will analyse both components of the concept through the prism provided by sodotechnical imaginaries.
Sociotechnical imaginaries describe attainable, desirable futures - “what constitutes the public good’ (Jasanoff
& Kim, 2009). We will argue that both industrial clusters and the biceconomy, have separate, but partly over-
lapping, sociotechnical imaginaries that are important in shaping stakeholders’ attindes. Accordingly, the
research question of this paper is: How are socotechnical imaginaries of a Woecomomy and industrial chisers
combined and translated by regional stakeolders?

With this question, we connect distinct fields. Althoough there are a number of studies of biccconomy dis-
courses (Bugpe e al, 2006; Vivien et al,, 2019) and regional cluster theory interpretations (Ebbeldnk & Lagen-
dijl, 201 % Moulaert & Sekia, 2003; Njos et al., 2017), these different perspectives remained separate. Our effort
aims to contribute to a due consideration of the material, social and ideational aspects of bioclsters.

In the next section, we will first clarify the different concepts used in this paper: sociotechnical imaginaries,
discourses and narratives. Furthermore, we present a categorisation of biceconomy discourses that links them
to existing environmental and sustainability discourses. Cluster conceptualisations are reviewed as well. This
overview forms the hasis on which different elements are included in the study and investigated for resonance
in different groups’ visions of a good foture.

We use O-methodology to trace the uptake of imaginaries. Respondents from two different clusters, one in
the Metherlands and one in Germany, have been asked to sort statements representing elements of decon-
structed imaginaries. Statistical analysis of these sorts serves to identify different shared narratives of different
groups of actors. These narratives will be presented in the result section. The paper ends with a discussion on
the implications of findings for (bio)cluster theory and practice.

2. Sodotechnical imaginaries of bioeconomy clusters

As the starting point, we use the definition of Jasanoff and Kim (2009) who portrayed sociotechnial imagin-
aries as "oollectively imagined forms of social life and social order reflected in the design and fulfilment of
nation-specific scientific and/or technological projects’. This definition lomtes imaginaries at the level of
the nation state and emphasises the role of government organisations in enacting sociotechnial imaginaries.
[nher later work, Jasanoff broadened the definition to also include the roles of other types of organised groups,
such as social movements, corporations and professional societies in the co-production of imaginaries (Car-
roeza, 2015; Jasanoff, 2015). In this later definition, sociotechni@l imaginaries describe desirable futures of
what constitutes the public good and thatare attainable through or supportive of advances in science and tech -
nology. Sociotechnicl imaginaries result from discourses that deal with the future, espedally related to (new
forms and achievements) of science and technology. However, the concept of 2 ‘discourse’ has a number of
different theoretical routes in the social sciences. For a comprehensive overview of that topic, we rder to
the work of Arts and Buizer (2009) who identified four conceptualisations of discourse and approaches of dis-
course analysis: (1} discourse as communication, (%) discourse as text, (3) discourse as expression of mental
frames and (4) discourse as social practice. These four categories are not mutoally exclusive and partly
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overlapping and most authors use a combination of different conceptualisations to analyse sociotechnical
imaginaries.

In this paper, we refer to sociotechnical imaginaries in terms of ‘discourse as an expression of mental
frames’ and ‘discourse as social practice’. The first approach emphasises how certain groups of actors share
a certain ‘frame of rference or meaning' that mediates their use of certain language. These frames live in
the minds of people, lnown or unknown, and shape their mental modds of the world. Based on shared oon-
crptual frames, different groups identify certain problems and solutions (and not others) that can be revealed
using the texts they use to communicate (Van Assche et al, 2014). Marratives result when individuals or
groups combine some dements of discourses (concepts, subjects, objects and events) into coherent storylines
that describe a problem, lay out its consequences and suggest (simple} solutions (Bauer, 2018; Roe, 1994).
Using a frame-analytic approach, Eaton et al (2014), for example, analyse sociotechni @l imaginaries around
hioenergy. Accounting for multiple understandings of the material world, popular narratives of past and
future in specific places, allows them to identify competing sets of frames.

The use of discourse as practice is related to the work of Foucault (1994 ) and Hajer (1995) who highlighted
the rdation between discourses and social practices, including the shaping of institutional arrangements and
power processes: different actors are empowered by particular social relations and can draw on discourses as
an institutional resouroe to advance ther agendas. In order to gain traction in society, imaginaries have to be
enacted. This enactment leads to publidy visible experiments and prototypes, demonstration plants or projects
that are accompanicd by discursive practices that try to make sense of the enactment, supporting or rejecing
what eventually represents social progress. Studies that highlight the "politics of sociotechnical imaginaries’
like Burnham et al. (2017} or focus on the on-going political struggles between actors promoting different
visions in order to gain policy commitments and R&D funds (Levidow & Papaioannou, 2013) follow this oon-
ceptualisation of discourse

We interpret sociotechnical imaginaries as results of a specific future-oriented form of discourse with an
emphasis on the role of science and technology. Sociotechnical imaginaries @n serve as a cultural resource
that different actors can draw from, knowingly or unlnowingly, to argue for certain solutions based on
their identifiation of important regional problems or development potentials. This way, elements of diverse
sociotechnical imaginaries are adopted and translated in specific regional contexts by sped fic regional actor
groups. In the next two sections, we will present a review of the literature on discourses and imaginaries
that refers to the bioeconomy and industrial clusters.

2.1. Discourses and imaginaries of the bioeconomy

Discourse analysis has been applied extensively to analyse the concept of the bioeconomy, for instance on the
basis of scientific papers (Bugge o al., 2016; Pfau et al, 2014; Vivien et al., 2019) and policy documents (De
Besi & MoCormide, 2015; McCormick & Kaotto, 2013; Ramcilovic-Swominen & Pald, 2018). Depending on
their research interest, these authors identify two, three, four or five different discourses. To structure these
different contributions, we use Dryzek’s classification of environmental discourses (Dryzek, 1997/2005).
His categorisation allows us to bring different contribution into a single framework and at the same time
links them to existing sustainability discourses.

Diryeek’s dassification of environmental discourses centres around two axes (Table 1). The first axis is the
general attitude (positive or negativel towards technology and induostrialisation. Induostrialisation and

Table 1. Classification of environmental 5us taina bility discourses

Artitude tow ards indus Tiaks aTion

Radical fe forrnia
Place of the aminonime it Irna ginative fintegrated) “Grean radicalism’ “Boobogical madennis aton”
Prosaic |separated) “Survivalism’ “Prakblem sobving’

Mote adapted from Daveek (1997, o 141

19



0 @ K WILDE AND F. HERMANS

Table 2 Overview of bisemnamy imaginases.

Botech econamy

Bioresoune econdimy
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Big-ecalogy econamy

Dryzex's
ST biliny
dismune
Typical referenes

Problem salving

Organisaton fof Eanamic Co-
opembon and Development
(OECD, 2009)

Defi nitian A sgence-based econamy
diriven by industrial
bigtedhnolagy

Airre and Econafmic growth and

albjectives ermployment

Pess earch and Industial bioed a5 a goak

e chnabadgy the main diiver of progres
alue creatian Application of biatedh,
cormim endalis ation of R&D
Aoke of the Wbasthy imede vant
prifmary sector

Ecabagical modennisation

Eurapaan Commission
2012)

A Bomass-hased
STy

Bcvnamic growth and
ST bliny

Beotech a5 & means 1o
boast prifmany
praducton and
feadsmck

Converson and
upgeding of
Horesguroes

Marrow - Praovision of raw
e il

Survivalism

Geargescu-Roegen |197E)

An ecologial acondmy
that i compatihe with
the Bosphans

Hurman survival

Tedhnalogy Necesary 1o
fit hurman adivity within
global biochemical
eyches

Focus on “degrowth’

Part of global cisoular
walue chains

Green radicalism

Levidow et al {2013, Schimid
&l al 202])

An ecalogic | emnanmy within
hodal conditions

Biodiversing of e yarems,
0l Enservation

Prmates co-paduction of
Enowiedge and alvematives
based on agro-ecological
pinciples

Lodalisation of production
systems with teritarial
identity

Focls on agro-ecalogical
famming practies including

landscape v alues

Based on Bugge et al (2016], Dryzk (1997), Schmid et al {2012], and Vivien et al {2019).

technology are dther a potential solution, or the main culprits of some of the most important environ mental
problems society experiences. The second axis is concerned with perceptions of the political-cconomic situ-
ation and its relationship with environmental problems. Prosaic discourses see environmental problems as
things that require action; however, they do not require a new kind of sodety. In contrast, imaginative dis-
courses seck to completdy redefine the qurrent situation. Environmental problems are rooted in the way coon-
omic and sodal systems are strucured and solving these problems requires a complete re-organisation of
society. Emvironmental questions are thus brought into the heart of politial deliberations and this discourse
envisages to identify “win-win-win’ solutions across the three pillars of sustainable development.

Building on Bugge et al. (2016), Levidow et al. (2013) and Vivien et al. (2019} it is possible to identify four
hiceconomy imaginaries that are rooted in these typial environmental discourses: (1) a biotech imaginary, (2]
a bioresources imaginary, (3) a biosphere imaginary and (4} a bio-ecology imaginary. These imaginaries pro-
vide a vision of the foture that identifies different problems and proposes different solutions. Some of the ded-
sive dements of the imaginaries are summarised in Table Z

The biotech imaginary represents a typical ‘problem solving' discourse in Dryzek's typology. It is closdy
associated with the Organisation for Economic Co-operation and Development’s version of a2 bioeconomy
(OECD, 2009). Central is the focus on the implementation and further devdopment of biotechnology. The
conviction is that it offers great potential to transform the way many produocts are being made. Economic
growth based on a knowledge economy’ that employs biotechnology is the goal. The primary sector doesn’t
really play a role in this sociotechnial imaginary — except as beneficiary of new breeding technologies that will
increase production output.

The bioresource economy imaginary rests on an ecological modernisation discourse: it's fairly positive
about the possibilities of technology and innovation and at the same time environmental mnoerns are assessed
within the triple Ps of sustainability: People, Flanet, Profit. The bioresource economy imaginary is closdy
linked to the bioeconomy vision of the European Union. Farmers and foresters play an important role as pro-
viders of biomass.

The bio-ealogy imaginary is described by Schmid et al (2012} as a public goods-oriented bioeconomy that
emphasises agro-ecologiml methods, organic and low (external) input farming systems, eosystem services,
social innovation in multi- stakeholder collective practices and joint production of knowledge. The bio-eclogy
imaginary looks at the local and regional scale and favours the localisation of prodoction. By contrast, the
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hicsphere imaginary, as originally elaborated by Goergescu-Roegen, has a global outlook on a bioeconomy
and defines sustainability squarely on the global scale a quest for human survival. This imaginary is far
more pessimistic on the possibility of technological devdopment and innovation to provide solutions for
environmental problems: this might not happen, or only too late. Circularity is important here and defined
on the s@le of global binchemical flows (Georgescu-Roegen, 1978). The biosphere and bio-ecology imagin-
aries have a critical view on the role of technology. This does not mean that they are completely opposed
to the use of technology. However, they often prefer different kinds of knowledge and technology rooted in
specific knowledge frameworks around the issue of agro-ecology.

2.2. Discourses and imaginaries around industrial clusters

Sociotechnical imaginaries around the cluster concept have their roots in the promotion of i ndustrial chosters
as a policy instrument for regional development in the work of Michael Porter. In the "The Competitive
Advantage of Nations’, Porter (1990} made the observation that a cuntry’s most competitive companies
are often geographically concentrated in just a number of places: clusters. From that obhservation, it was a
small step to actively promote the aeation of new clusters in order to encourage regional competitiveness,
innovation and growth. Policy-makers around the world have tried to create the "next Sillicon Valley' (Ebbe-
link & Lagendijk, 2013). However, Porter's definition left ample room for interpretation and Martin and Sun-
ley (2003} have criticised the subjective and arbitrary nature of the cluster concept in many scientific studies.
The same is true for the uptake by other stakeholders:

actors will have different conceptions of what custers are and in custer prsjects, different custer stakehaders, such s
cluster facilitators, regional policy-makers, reseanch and development [R&D) institutions, industry asocistions and
firms, add new, and often divergent, interpretations of the tmditional academic understanding. (Njos et al, 217, p. 2)

Although there is increasing awareness of the relevance of specific social and coltural practices, discourses
and expedtations that form cluster identities and development paths (Amdam et al., 2020; Hassink & Gong,
2019; Steen, 2016), sodal constructivist perspectives on clusters and cluster formation proaesses are still rare.
The paper by Floysand et al. (2012), where dusters are studied asa mix of discursive and material elements, is
one of the rare exemptions. As examples of the material characteristics of a cluster they name the geographical
co-location of firms, the flows of good and services between these firms and the local infrastrudure with roads,
buildings and laboratories. The discursive elements of a cluster are the result of communicative processes
among palicy-makers, amdemics, firm representatives and other stakeholders. Espedially for "policy-driven
chusters’ (Ebbelkink & Lagendijk, 20013 Richardson et al., 2012}, which are the result of strong commitmment
of governmental actors, discursive processes can precede the actual material agglomeration processes ‘on
the ground’. Bioclusters are prominent examples of such policy-driven clusters. Reflections on the role of clus-
ters in promoting green and sustainable innovations and for the re-orientation of ecisting clusters towards
sustainable regional development have also been inoreasing in recent literature (Hermans, 2008 McoCaoley
& Stephens, 201Z; Sjotun & Njes, 2019).

Growing attention for the sustainability of industrial clusters has also broadened the associated sociotech-
nical imaginaries. The once dominant imaginary associated with the work of Porter had a foous on competi-
tiveness, local factor conditions and innovation. This has broadened towards other expectation in terms of
contributions to regional development and the transition towards sustainability. Thus, the focus of attention
also shifts towards those processes that are of crucial importance in transition theories: vision development,
networking and learning (Susur et al., 2019}, the importance of leadership (Grillitsch & Sotarauta, 2019],
environmental impads of clusters at different scales and levels (Ayrapetyan & Hermans, 2020; Siebert
et al, 2018}, the emergence of radical innovations that are ‘new to the region and new to the world' (Boschma
etal, 2017) and other organisational forms, like Living Labs assites to design, test and learn from innovations
in real time (von Wirth et al., 2019). There is no overarching typology, yet, for a categorisation of evolving
discourses and resulting imaginaries of green-tech and biodusters. This paper could be seen as a first step
towards creating such a typology: we investigate the actual narratives of stakeholders in a discorsive
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realm instead of the theoretical classifications that predominantly refer to the material properties of
{hiolclusters.

2.3. Deduction of the research guestion

With respect to 2 binemnomy, we identified four imaginaries and linked them to exdsting environmental dis-
courses, For industrial clusters, the dominant sociotechnical imaginary is rdated to the work of Porter. From
our overview, we condode that some combinations of biceconomy imaginaries and expectations related to
Porter-type clusters are a natural fit For example, the biotech imaginary shares a positive attitude towards
industrialisation and technology with the classical cluster concept and both promi se increased com petitiveness
of industry. However, with an increasing attention for the role of clusters in sustainability and regional tran-
sition processes, the cluster imaginary is being broadened, challenged and stretched (MNjes et al., 2007). Weare
interested in the question how imaginaries of dusters and of a bioeconomy resonate in practice: how their
enactment and adoption at the regional level brings certain elements to the forefront and diminishes the
importance of others. Thus, we investigate real-world discorsive interaction on bioclusters.

3. Case selection and Q-methodology implementation
3.1. Case selection and characterisation

To answer our research question, we have administered a Q-methodology study in and around two
bioclusters. We selected clusters that emerged with early bioeconomy promotional strategies launched in
the European Union, one in Germany (Spitzenduoster Biooekonomie', or SCE) and one in The Netherlands
(Biohased Delta - BED). From a material and discorsive perspective, both dusters are similar in many aspects:
both originated in the vicinity of old petro-chemical clusters, both clusters cross multiple governance scales
(three provinces in the MNetherlands and three Federal States in Germany) and both try to make use of
local inputs from forestry or agriculture. From interviews conducted in both regions, we learned that some
actors in both regions identify them as peripheral places that dther lack intellectual luminance or innovation
dynamic.

An important difference can be found in the innovation policy rationales driving hiseconomy promotion in
the two countries. The Dutch innovation policy can be characterised as company-driven innovation for near-
term growth with demand-driven promotional impulses and attention to eventual necessities of regulatory
changes (RVI(, 2015). German innovation policy has a stronger focus on science-driven opportunity explora-
tion in a medinm to long-term perspective (BMEL, 2016).

3.2. Construction of the concourse and statement sampling

-methodology is a form of discourse analysis that combines quantitative and qualitative techniques to acoess
personal experiences, preferences and beliefs (Brown, 1980; McKeown & Thomas, 1988). It is designed for
small numbers of participants and does not require a random sample.

The first step in Q-methodology is the construction of a concourse that should capture the complete range
of perspectives that different groups of smkeholders might have. We used different sources towards that end.
Cur most important source were the transcripts of 56 in-depth interviews that were done in the two cluster
regions in 2018, These interviews were directed at the perceived hurdles and drivers of bioeconomy develop-
ment. Interviewees were chief execotive officers and chief technology officers of companies (19 German, 11
Dutch), researchers from universities, private and public B&D service providers (12 German; 4 Dutch) and
representatives of the cluster and a few promotional units (4 German, 6 Dutch). Some respondents were resid-
ing in the cluster area but did not join cluster activities and therefore contribute the perspectives of ‘outsiders’.
Relevant interview statements were categorised and labelled by theme. This collecion of statements was
enriched with other sources such as press releases, strategy papers, speeches and other materials published
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by stakeholder types which were not covered by the interviews. Out of all sources, we gathered about 250 rel-
evant statements from the German and Dutch context each.

The second step was to compose a sample from these statements. We used a structured sampling matrix,
based on the different elements of the biceconomy cluster imaginaries, identified earlier. This way, we
included a total of nine @tegories, more predsely: categories related to elements of biceconomy imaginaries,
categories that are related to old and new imaginaries of clusters and elements that are shared by both.

(1} Regional economic characteristics and biceconomy rationale
(2} Concept of nature, agriculture and forestry.

(3} Role and characteristics of markets.

(4) Role of consumers.

(5) Role of lnowledge and rescarch.

(6} Role of the government.

(7} (Transition) Management strategy and process steering.

(8) Relevance of (bio)cluster policy.

(9) Role of and impact on the rest of the world.

It is important to note here that we found no statements, neither in the interviews nor in the additional
material gathered that matched elements of the biosphere disomurse of Goergescu-Roegen. t seems to be
an academic or radial non-governmental organisations’ (N GO) imaginary without relevanae for current pol-
icy discussions. Likewise, Vivien et al. (201%) concluded that this original bioeconomy discourse was ‘hijadied’
by a green growth imaginary. Therefore, we dedded to drop this @tegory out of the sampling matrix.

Statements in these nine categories were prioritised in view of their clarity and thought-provoking formu -
lation. Through several discussion and selection rounds, a total of 36 statements were finally chosen to best
represent divergent bioeconomy and duster imaginaries. Original statements were translated with attention
to issues of cross-cultural understanding. An effort was made to keep the tone and substance of the original
statements reflected (see Annex, Table 4). Six pre-tests were implemented and led to the final (-sort.

3.3. Mobilisation of respondents and Q-sorting

Potential respondents were sdected from known contacts in and around the two clusters and complemented
by inter net research on missing or underrepresented stakeholder types. The process resulted in invitations to
75 Dutch and 83 German organisations. The respondents, who participated in the study, are specified by actor
type in Table 3. In both dusters, seven respondents also participated in the 2018 interviews.

Data collection took place via the platform QSortWare, developed by Fruneddu (2017). Respondents were
guided through the software-supported rank-ordering of the statements in Dutch and German in March and
April 2020. The 36 statemen ts were sorted on the grid displayed in Figure 1. Researchers contacted the respon-
dents for clarifications in cases of perceived inconsistencies.

Table 3. Murnber of respondents, by actor type and nationality.
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Figure 1. G-methadolagy géd.

3.4. Statistical analysis

The statistical analysis reveals how subjective positions are shared by respondents. This is done by the calou-
lation of corrdations and factor analysis of the 36 Q-sorts completed by the respondents. Q) -sorts from the two
chusters were analysed together.

For quantitative data processing and analysis a combination of POMethod (Schmolck, 2014} and the
OMethod package in B was used (Zabala, 2014). The amount of components to retain in the analysis was
determined wsing Horn's parallel analysis (paran package in B, v 1L4.0). With Principle Component Analysis
followed by a Varimax rotation 5 factors were extracted that captured 57% of the total variance. The highest
correlation between these five-factor scores was 0.42 (between factors 1 and 4) and all other correlations were
considered low (less than 0.21, see Annex, Table 5). Corrdation at this levd is generally taken as a hint that
viewpoints are similar (W atts & Stenner, 2012). With further analysis significant loadings on the factors were
identified. The two standard ariteria in QMethod software were employed for that purpose:

s (O-sorts with factor loading is higher than the threshold for p-valoe <005, and
# (-sorts with square loading is higher than the sum of square loadings of the same Q-sort in all other factors.

The Q-sorts of the respondents, who significantly loaded on a specific factor, were used to calculate a
weighted average for the statements. The higher the load of an individual's Q-sort, the heavier we counted
it in the weighted average. Negative loadings were also included in the analysis. Since not all factors contain
the same number of respondents, the statement factors are normalised by the calculation of a standard z-score
for comparing them.

4. Results

The five factors were first interpreted by the two authors independently from each other, compared and dis-
cussed thereafter. We provide a narrative acoountbelow and provide detailed statistical resultsin the appendix
of this paper (see Annex, Table 6).

Factor 1: a good life with sustainability through bioclusters

This narrative is shared by the majority of respondents, representing a broad range of actors: government
offidals, palitical actors, environmental NGOs, innovative SMEs, R&D servioe providers and university pro-
fessors. Supporters envisage a good life for everybody with a transition to 2 more sustainable mode of
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production without making any difficalt choices or radiml life style changes: green growth will preserve
employment, while ind ustry absorbs less (fossil) resources, recycles them and produces less waste Agricaltural
land use and environment protection go hand-in-hand with a diversified farm structure and the import of raw
materials from abroad is not problematic. There is a large trost in the market when prices include external
effects, gopvernment can stay in the background. Biobased solutions will flourish and the rest of the world
will benefit in terms of redoced inequality. This narrative take the existing industrial sectors as the starting
point for further devdopment with a biocluster. Biotechnology is nota major concern in this narrative beause
it's not perceived as a strong point of the regions. The task of clusters in this narrative is to build new actor
networks and cross-industry value chains.

Factor 2: industry policy for a bioeconomy with biorefineries

This narrative believes strongly in the future of regional biorefineries. They shall build on the existing com-
petencies inindustrial processing of agricultural and wood resources, and in chemistry. Biorefineries allow the
substitution of fossil fuels, but leave the rest of the value chain intact. Life style changes are, therefore,
unnecessary. The rale of agriculture is to supply these biorefineries with large feed stock volumes. Biotechnol-
oy has no role to play in agriculture but is relevant for industrial processes in organic chemistry. Here, sus-
tainahilityis not prioritised as much as in the Factor 1and 3 narratives: the Factor 2 perspective does not aspire
full inclusion of social and environmental costs. Conditions in the rest of the world are not perceived as a
regional responsibility.

University spin-offs and entrepreneurial graduates are important in this perspective, while dusters are eval-
uated positive but are not expected to play a prominent role. Stronger than all other narratives, the Factor 2
storyline argues for government support with global competitive pressure and jobs in the region. It appears to
bdong to industrial incumbent. However, primarily inon-biotech) researchers in our sample supported the
call for subsidised first-of-their-kind biorefineries.

Factor 3: green transition with industry-led bioclusters

Change towards increased sustainability is rated as urgent in this narrative. The vision for the region is to turn
it inte 2 Enropean hotspot of high-tech companies. Biorefineries are part of such a high-tech strategy, bt
regional agriculture and forestry are not. This is the narrative of ambitious technology-based entrepreneurs
who see themselves leading the transition. These actors may rely on global sourcing of feedstocks and will
come up with scalable technical solutions and provide good quality goods at reasonable prices with redoced
environmental impact and waste. Clusters serve the (industry's) purpose to create new contacts or industrial
alliances, but that is about it. This perspective has no role for inspirational leaders or a management team with
politicians and researchers. Strong disagreement to this narrative was raised by an environmentally concerned
SME as well as by a business association from agriculture and forestry. More pronounced than in the Factor 2
(and unlike in the Factor 1) narrative, the future is not “for all’ to benefit.,

Foctor 4: bioeconomy with science leadership

The fourth narrative is positive about the prospect to harmonise economic growth and sustainability. Support
for biocconomy development is not particularly grounded in regional characteristics. Instead, the general con-
tributions of hiotechnology to sustainable and efficient agriculture and biohased industrial producion are
highlighted. Accordingly, actors express worrics about a brain drain from the region and Europe at large
due to strict regulations on Genetically Modified Organism (GMO). The future will be technology driven,
like in the Factor 2 and 3 narratives, and the rest of the world is assod ated with competitive threats. The gov-
ernment should support the bioeconomy and cluster promotion is regarded as a suitable and effective strategy
as clusters are seen as 2 good way to disseminate the results of fundamental research. Universities and
researchers play a leading role.

25



236 @ K. WILDE AMD F. HERMANS

This narrative is supported by German respondents only, namely researchers who work close to natural
resource production and processing at institutes of applied research and universities . In this perspedive gov-
ernment-assisted and managed change is welcomed - in contrary to the Factor 3 and Factor 5 narratives.

Factor 5: growth and free markets

This is the narrative where the rest of the world is neither a threat nor something to care about. It is not con-
cerned with (environmental) sustainability or any change in the regions’ agricaltural sector. Instead, there is
alignment with the Factor 3 framing of the region as seedbed and hotspot of high-tech companies. As growth
is considered important for continued prosperity, the diverse qualities of the region can and should be lever-
aged incompetition on global markets. This narrative detests government subsidies, rgects government steer -
ing efforts in regional development and clusters. The latter are peracived as ruled by "the sstablishment” and
built for subsidy acquisition.

This narrative is supported only by Dutch respondents inour sample These are a regional representative of
a right-wing populist party, a senior offidal in regional development promotion and an innovati ve company
fighting with market access hurdles in spite of superior environmental performance of the product. Perspec-
tives expressed are positioned dosest to the Factor 2 and 3 narratives and underline that it is best to leave econ-
omic dealings to businesses which will also employ and feed ordinary people in the region.

5. Discussion and conclusions

We started with the question how local stakeéholders combine and translate (inter)national imaginaries of a
biceconomy and clusters. Which elements of the two imaginaries found resonance and gained traction in
regional actors’ narratives about a good future? We will first review the uptake of the bio-coology imaginaries
and then discuss the uptake of the different duster imaginaries to come to our conclusion.

5.1. Resonance of the bioeconomy imaginaries in distinct shared narratives

We analysed the average z-scores for each of the five narratives on the statements associated with the three
guiding bineconomy imaginaries we used in our sampling matrix ("bio-ecology’, bioresources” and hiotech’,
see Figure 2). High appreciation of the bio- ecology and bioresource imaginaries is present in the Factor 1 nar-
rative supported by a broad range of respondents. Even higher resonance can be found between the biore-
source imaginary and the Factor 2 biorefinery-focussed narrative supported by rescarchers. Bio-ccology is
rejected, because it is associated with small scale agriculture that doesn't fit with the assigned role of the pri-
mary sector as feedstock producer. The Factor 3 narrative also leans towards the bioresources imaginary.
Biorefineries have a role to play while high-tech entreprenenrs are the driving force. The biotech imaginary
got substantial traction only in the Factor 4 narrative By contrast, the Dutch Factor 5 narrative simply
does not subscribe to any of the bioeconomy imaginaries: these are perceived as yet another lever of estab-
lished elites to justify their lobbying for government support.

An important conclosion is that certain biceconomy imaginaries are rejected by each narrative leading to
controversial relations of the distinct storylines and supporting actor groups. The bio-emlogy and the biotech
imaginaries actively exdude each other in our results. The bioresource imagi nary takes up a middle ground. It
can be positively associated with bio-ecology (as in Factor 1), or it @n be positively associated with biotedh as
it is in Factor 3 and Factor 4. Based on these conflicting narratives we diagnose a lade of a sodetal consensus
over the significance and definition of problems or attainable objedives in both duster regions. A majority of
stakeholders subscribing to Factor 1 rather ignores that a combination of the bioresource and bicecology ima-
ginaries (Fritsche & Riasch, 2020) is problematic with growing demands around the globe (Fritsche & Rosch,
3020; Piotrowsld et al., 2016).

W idespread criticism of the biotechnology imaginary, for instance about an insufficiently precautious treat-
ment of biotechnology applications in agricolture (Brunord, 2013; Schmid et al., 2012}, might explain why the
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Figure 2. Representtion of bioemnofmy imaginases in stabe holder nanmatives

biotech imaginary doesn't play an important role (neither negativdy nor positively) in most narratives. Most
respondents don't see the problem of biotechnology research leaving Europe that was highlighted by Factor 4
SUpPPOTTETS,

5.2. Resonance of cluster imaginaries in the narratives

Wehave argued that with the inclusion of the issue of sustainability lead s to a recognition of other shapes and
functions of dusters beyond Porter's focus on competitiveness and innovation. Mew oss-sectoral interaction
with an inclusion of actor groups like, eg. NGOs and consumers is increasingly advocated. As a consequence,
‘mew’ dusters require orchestration of more actors, inspirational leadership and active steering of collabor-

ation arrangements. In Figure 3, we have visualised how each of the five narrative scores on statements
that refer to Porter type of cluster imaginaries and "new’ cluster imaginaries.

In contrast to the high levd of controversy on bioeconomy imaginaries, imaginaries connected to
both "old” and ‘new’ types of dusters are viewed positivdy in almost all the narratives. The Factor
3 (industry-led bioclusters) represents the only ecemption. Soccessful high-tech entrepreneurs view
their peers not in the region, but on the global playing field. This narrative doesn’t really cre
gbout any type of closter, (old or new), and rejects any major involvement of politicians or researchers
in their dealings. The Factors 1 and 2 storylines have a preferences for old clusters, although both also
have some positive recognition of aspects associated with new clusters. Different rationales are likely:
The Factor 1 relies less on the government but places stronger hopes on the broader civil society
to drive the transition. Factor 2 supporters prefer collbboration with the group of established (large-
scale) companies and research centres but also recognise the need for some government support,
regional development finance and the involvement of university spin-offa

Supporters of the Factor 5 narrative show up with quite some appreciation of more inclusive Living
Labs that might at least be expected to not (only) serve the established elites. The high score for the new
cluster associated with the Factor 4 (the sdenoe-led biocluster narrative) demands some explanation. We
hypothesised that the biotech imaginary would be positively associated with the traditional view of
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chusters. The Factor 4 narrative scores high on "old’ closter imaginaries, but still likes the alternative new
chister imaginary best. Thus, we assume the need to achieve more societal acceptance of biotech appli-
cations and products to drive supporters towards deepened contacts to consumers and MNGOs,

5.3. New imaginaries around bioclusters

From our overview of the resonance of cluster and bioeonomy imaginaries in the different narratives, we can
conchud e that the binemnomy imaginaries received more contestation than the cluster imaginaries. After years
of government-supported cluster promotion almost every narrative can benefit from a "next Sillicon Valley'-
imaginary to draw upon (Ebbekink & Lagendijk, 2013). It can be flexibly stretched from no-government-
involvermnent in the Marshallian dynamics of industrial districts to high-government-involvement in chasters
formed in the framework of mission-driven innovation palicy.

In our two cases the cluster requirement of geographical co-location of companies is weakened. In the
later stages of the German SCM cluster development, membership was expanded to firms located far
away. Similarly, Flemish-Dutch transboundary contacts were mobilised early on in order to frame the
BBD cluster as a bioeconomy 'mega-cluster’ at the Euwropean level (RDI2CIuB, 2018). The fact that
this "cluster’ has no registered membership makes it even clearer that BED is rather developed by
inspirational leadership in the discursive realm than by the infrastructure and regional characteristics
in the material realm.

In order to substantiate this reading of results, we ranked )-sort statements in the order of their standard
deviation across the five z-scores. A high standard deviation indicates a controversial evaluation, while a low
standard deviation indimates a degree of consensus. 'We then segmented the statements into three equaly
strong (12 statements cach) categories with high consensus, a mid-range between consensus and contestation,
and contested statements.

As shown in Figure 4, only 16% of bicecnomy statements (three out of 19) were among the consensual
statements, while the same applied to three out of six cluster statements. The statements that combined a refer-
ence to bineconomy and cluster imaginaries recorded a high degree of consensus for most of the satements.
This confirms again that the biceconomy imaginaries are rather contested, while the duster imaginaries
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mobilise overwhelmingly positive associations with resonance across diverse stakehaolder groups. From this
perspective, the popularity of the cluster concept in policy and across other relevant actor groups helps the
biceconomy concept to gain traction. With the main custer argument of augmented competitiveness and
the main bioeconomy argument of strengthened sustainability, a biocluster imaginary becomes a winning
proposition in the discursive realm.

5.4, Limitations and further research

Q-methodology is not built on random sam pling and this means that we cannot extrapolate our results beyond
the chosen cluster regions. Moreover, our two clusters are examples of (potential) green chemistry closters
while the biocluster conaept includes also other types: chusters entirely focused on the life sciences, fashion
districts or food clusters (Hermans, in press). As such, findings resulting from the two cases only represent
a small subsection of possible biocluster narratives. An even wider variety connecting specific bioeconommy
and cluster imaginaries may surface in other contexts. Future studies could also aim to differentiate the analy-
sis further and thereby account for different types of regional innovation systems, sped fic industries and the
perception of inoumbents vis-a-vis born green” start-up companies and their scientific counterparts.
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ARTICLEINFO ABSTRACT

Handling editor: Mingzhouw Jin Although entrepreneurial activities are of hey importance in a properly functioning innovation system, the micro
l=vel of actor: iz often naglectad in the innovarion cystems’ litsranure. The goal of thiz paper iz to chow how the
configuration of innovation cystemc chapes entreprensurs’ perceptions amd behaviors. The originalisy of the
present article rects uwpon a nowel framework tha: distinguizhes betwesn the willingness, capabilicy, and
perceived opportunities of enmeprensurs embedded in gpecific innovation sygtema. We sxplore the perceptions of
30 entreprenewrs from two Buropean bioecononiy cluster regions who are engaged in B&D and collaborative
documented innovation willingness, entreprensurs’ innovation capacity is not the decizive bottlenech. Rather,
bigeconomy actors perceive that innovation opportunities are blocked by instittions at the national and in-
ternational levels. The configuration of relevant sectoral innovation systemz and valwe-chaing iz crucial. We
conclude that biceconomy promotion chould emphaciz the demand zide and oyotemic mult-level policies that
adidrecs innovation barriers with duwe consideration for induwtry-specific innovation oyotems and value-chain

Keyworids:

Bloeconomy

Barriers to insovation
Innowation capabilities
Innevaticn cpportunities
5T1 policy

Sectoral isnovation systems

configurations.

1. Introductdon

Major environmental, social, and economic challenges have led to
the claim that Burope must radically change itz approach to producton,
consumption, processing, storage, recycling and dispoezal of biological
resources (EC, 2012). The biceconomy has emerged az a novel economic
paradigm in science, technology, and innowation (STI) policy with a
mizzion to minimize adverse environmental impacts of economic ac-
dvites, thereby aiming to achieve important sustainable development
goals (5DGs) (Robert et al., 2020; Friccche et al , 2020). The ransition to
a bioeconomy involves the replacement of fossil mputs in a broad range
of indusoies by renewable carbon sources, az well as increased resource
efficiency and the preservation of the resource values in material circles
(Giampietro, 2019). Alongsile the environmental benefitz associated
with such innovation, the biceconomy also holds promizes regarding the
creation of new economic opporouniges. Mew business formadon in
rural areaz, reduced import dependence, and srengthened
Inowledge-based sectors are widely expected by promoters (Aguilar
et al., 2018; Befort, 2020; Brunori, 2013).

Examples of biceconomy related innovations comprize not only a

* Comesponding author.

B-mil addresses: Wilde@iamo de (K Wilde), Hermamsi@iamo de (F. Hermams).

hetpa:/doiorg, 10,1016/, jclepro. 2021 1 27573

range of new productz such ac biopolymerz, fuels, and novel food ad-
ditives (Frizvold et al., 2021; ¥Wydra et al., 2021, but also new processes
associated with biorefining (Diahiya et al, 2018; Hellzmark et al., 2016)
amd indusmrial biotechnology (Wohlgemuth et al., 2021; Widra, 20190
In 2015, non-traditional biceconomy activities only accounted for 4.7%
of the Buropean GDP' (Fuosmanen et al., 2020). Thizs implies that the
bipeconomy stll haz a long way to go to deliver on itz promises.
Therefore, it iz of interest to investigate the drivers and barriers that
might spur or hinder dynamic biseconomy development.

A wide range of recent rezearch has addressed innovation barrers for
segments of the biceconomy, mostly using an innovation systems (15
perspective at the natiomal level (e.g, Booman and Rotmans, 20016;
Chumg, 2018; Giurca and Spath, 2017; Hellsmark et al., 2016; Nevzor-
ova and Farakaya, 2020; Purkus et al., 2018). Howewver, related as-
sezzments lack the perspective of the actors who actually effect these
innovations: the enmepreneurs. For this article, we investigated the
barriers and drivers that entrepreneurs identified conceming opportu-
nitiez in the biceconomy feld. By addreszing this research gap, we aim
to make a theoredcal, empirical and practical conoibution to the Liter-
amre. Jur theoretical contribution derives from the inroduction of a
novel framework that links the characteristics of the innovation system
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ET1 Science, Technology and Innovation

to enrepreneurial innovation behavior at the micro-level. Az such, our
paper combines two rezearch fields that, so far, have not been combined:
enmrepreneurial behavior and 15, Combining these two lnmowledge
streams addreszes the frequently raised criticism of the IS approach that
it ignores the agency of micro-level actors (Fem, 2015; Markand and
Truffer, 200Z). The empirical contribution comes from a comparative
analysiz of two regional case studies in the Netherlands and Germany.
We highlight the differences of entreprensurs’ perceptions in distinet
segments of an evolving biceconomy (i.e the chemical, polymer pro-
cessing, and consouctdon materials industries). Based on these data, we
identify differences in regional and sectoral 13z, Our resultz allow for a
number of STI policy recommendations that serve to improwve the
effectiveness of regional biceconomy promoton Thus, we strive o
inform the operationalization of 5T policies with sustainability mis-
sions, thereby potentially contributing to the associated SDHG:.

Thiz paper starts with an elaboration our theoredceal framework in
Section 2. Here we discuss the different actor-internal elements that eo-
determine enmreprensurial behawior amd link these to the relevant
context conditions at various levels. In Section 3, we elucidate our
methodological approach to answer the research question az also visu-
alized by a flow chart. The subsections describe the study regions, in-
dustry and respondent selection, data collection, and analyzis. In Section
4, we report our resuls in view of decizive components of geographic
and sectoral 15, Implications for theory and policy follow in Section 5,
which ends with some conclusions.

2, Theorsdeal framing

From the STI policy perspective, the required changes in lifestyle,
production processes, and resource use associated with biceconomy
concepts call for system innovations or ransidons, including changes in
the architecture, components, and interfaces of entire zociotechnical or
socioeconomic systemes (Geelz, 2005). Although enmepreneurs are often
seen at key drivers of sustainability mansidons, the feld lacks a gyz-
tematic inwestigation of innovation decizions, specific innovation hur-
dles, and drivers from their perspective (Devaney and Henchion, 2012).
So far, firm behavior is hardly covered by research on national ISz (NISs)
and regional 15z (R15s). Conceptualized as one of the seven main fime-
dons of [z (Hekkert et al, 2007), the dynamies of entrepreneurial ac-
dvities and their embeddedness n 15z s1ll lack a theoretical foundation
(Coenen and Diaz Lopez, 2010). Tracing ongoing transitions requires
amention to the dynamie interaction of actors and other system com-
ponents (Acs et al, 2014; Farla et al., 2012; Hemmans, 2018). To enable
policy makers to assess the impact of promotional approaches, a gyz-
temartic asseszzment of barriers and drivers of biceconomy innovation is
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needed (VWydra, 20200, So far, licte is known about companies” atten-
ton to risks, synergies, rebound effects, and wade-offs. Comprehenzive
assezsment toolz are sdll in development (Zeug et al., 2020). Certainly
rezearch needs to incorporate how entreprenewrs experience and
contribute to the enactment of complex processes such as innovation
amd gystem transformation (Upham et al., 2018).

Againzt thiz background, we build our framework using studies on
inmovation at the firm level. Obviously, innovation requires entrepre-
neurs — specitically, their “perception of opportunities to productively
change existing routines or rezource configurations, their willingness to
undertake such change, and their ability to implement these changes™
(Zahra et al., 2006 p. 918). We assume that actors are aware of their
capabilities, interests, and values and continuously scan their environ-
ment for risks, opportunitiez, amd change with uncertain outcomes
(Wilden and Gudergan, 2015). In our framework, innovation behavior
therefore depends on an entreprensurial actors’ evaluation of their
perceived innovation opportunities in view of their inmovation capa-
bilities and willingness (see Fig. 1). In other words, a positive evaluation
of the desirability and feasibility of addressing an opportunicy success-
fully iz the crucial prerequizite for relevant activities. We describe theza
different elements in more detail below.

Innovation willingness alludes to human actitudes az well as organi-
zations’ leaming and performance orientdon. Researchers have soodied
inmovation willingness uwzing psychological, organizational, mstitu-
tonal, and economic lences (e.g., Crocsan and Apaydin, 20100 The
phenomenon may boil dowm to the “willingness to leam, willingness to
wark hard and persistently, willingness to exercise self-dizeipline, will-
ingness to adapt and to apply the right policies and practices” (Drucker,
2014, p. 173). An organizations” innovation willingness is shaped by the
culmurally and socially embedded values, experiences, and preferences of
itz entreprensurs and mamagers. Eardier research has revealed that, in
particular, environmental inmovations can be driven by values and deep
environmental concerns (Hojnik and Ruzzier, 2006; Ploum et al , 201E).
The structural propertes of relevant ISz and STI policy can influence the
prevalence of inmovation willingness among frms (e.g., Diaz-Gareia
et al., 2015; Mueller et al, 2013; Yitshaki and Fropp, 2016).

In thiz article, innovation capebilitics refer to companies” character-
istics. They indicate the abilicy to leverage, combine, and recombine
knowledge and resources zo that new products, technologies, and mar-
kets result (Iddris, 2016; Lawson and Samson, 2001). A specific actor’s
set of capabilities rezults from a multmde of resources and compe-
tencies, which are often acguired through leaming by repeated trials
(Croszan and Apaydin, 20100 Public resources in the vicinity, the ca-
pabilities of cloze allies (within the supply chain or separate, see, e.g.,
Chovedhury and Quaddus, 2021; Duygan et al., 2021; Lau and Lo, 2015),
amd the company's externally atoributed legiimacy and status might
expamd or restrict its maneuvering room (Balland et al, 2014; Biteltine
amd Haack, 2015). Moreowver, companies in different industries can be
characterized by typical setz of different innovation capabilides (Giu-
liani and Bell, 2005; Malerba, 2005; Nooteboom et al., 2007). Thus,
entreprenewrs’ embeddedness leads them to account for proprietary
capabilities as well az those of other actors and the own social position
during assessment. What constitutes the relevant set of capabilities,
howvever, not only differs across industries, but also depends on the rpe
of innovation favored (Kabongo and Boiral, 2017; Mahmud et al., 20200,
Different types of sustainability soategies require different capabilities
to create value in different ways (Bocken and Gerades, 2020; Fhan et al.,
2020; Salim et al., 2019).

Actors evaluate their innovation willingness, az well as proprietary
amd aceeszible capabilides, against the incidence and shape of perceived
innovation opportunities. From the ontological position of social
constructivism, opportunities are discovered, created, or co-created by
individualz who perceive, imagine, and interpret their external enwvi-
ronments, which are uncertain and subject to change (Sarasvathy et al,
2010). The perception and evaluation of uncertaintes, rizks, amnd ben-
efits differs among individuals and with external conditions (Alvarez
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European & International Framework Conditions

Regional & National Innovation Systems
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Actor internal
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Fig. 1. Asseszment of the degirability and feasibility of succemful innovation at the compamy Lewvel.

and Barney, 2013; Martin and Wilson, 201 6). Thus, our conceptualiza-
don goes beyond the construct of “opportunity confidence™ az defined
by Davidsson (2015). It aceounts not only for a subjective evaluation of
the oppormmities’ atractveness—or lack thereof—but also for the
concomitant evaluation of the likelihood of innovation success in view
of available capabilities. By success, we mean the establishment of a
wviable economic actvity with significantdy nowel input composition,
value proposition, or value architecture.

Opportunity desirability and opportunity feasibility are distinet but
related constructs that refer to the wiy and how aspects of entrepre-
neurial action {Ivancva et al., 2018). While “desirability” refers to an
actor’s goals, beliefz and values, “feasibility™ has been characterized aza
function of perceived knowledge, skillz, abilities, and resources
controlled by an entrepreneur relative to the knowledge, skillz, abilities,
and resources required by the opportunity. According to Haymie et al
(2009, established entreprensurs assess opportunities as more actrac-
dve when those opportuniges relate to their exizting capabilities. For
new ventures, thiz evaluation of endogenously and exogenowsly shaped
circumstances has been characterized as an essential part of the incu-
bation cycle (Vogel, 2017).

New opporunity spaces may evobve bazed on new knowledge, in-
frastructures, materials, equipment, reladons, trends, regulations, or
crizez. With respect to the biceconomy and related sustainability goals,
the evaluation iz complex (e.g., Leipold and Petit-Boix, 2013). The
different dme horizons and life cyele stages of relevant industrie: and
rechnologies might nfluence oppornmity evaluaton n addition, the
inherently collective nature of innovation requires a certain degree of
shared imagination (Pham et al., 2019) and collective responsibility for
opporounicy development (Sdlgoe et al, 2013). If perceived opporm-
nities are unappealing or successful innovadon iz deemed unfeasible
under the cuwrrent conditions, related activitie: might be confined to
further observation.

Thiz highlightz the core of the conceptual model: The company-
specific nature of context and opportunity perceptions lead o subjec-
dwve evaluations and decision-making regarding innovation behavior.
The zame resources, actor networks, institutdons, or incidents might be
interpreted differently by different actors. This also appliez w un-
certainties related to raw material and access to other resources, the
competitive environment, consumers’ acceptance, and regulatory or
political conditions (Shepherd et al., 2015).

To betver structure these dizparate elements, we propose applying an
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IS perspective. Cenmral to the IS concept is the idea that some system
conflgurations are much more effective than others in terms of inducing
amd facilitating learning and innovation suecess (Lundvall, 2007). The
incufficiency or rigidicy of eritical IS components might block or slow the
performance of an entire dynamic system (Boekholt, 2010; Grillicsch
and Trippl, 2016; Wieczorek and Hekkert, 2012). Depending on the aims
of an analysiz and the consequential drawing of system boundaries,
ditferent IS cypes have been distinguizhed in the literature. NISs and BlSs
are conceptualized on a spatial basis, whereas sectoral I3z (S15s) are
determined by the economic zector, knowledge baze, technologies, and
product groups that unify actors (Coenen and Diaz Lopez, 20100, With
rezpect to the impact of biceconomy promotion, changing components
such as inctitutions or actor constellatdons might affect one or several
RISz and MNI3s, whereas new technologies might take effect across
several sectors (Hermans, 20158).

In summary, our conceptual model pogits that the soucmral com-
ponentz (ie. actor populations, networks, inctitndons, amd in-
frasoucoures) of relevant inmovation systems are in continuous
interaction with the firm-level determinants of innovative behavior:
inmovation willingness and capability evaluated with respect to
perceived oppormmities. On the one hand, the resources, competencies,
and relational tes, as well az the oppormmnicy spaces themselves, are
shaped in specific wayz by different international, national, regional,
am gectoral determinants (see, e.g., Fiefer et al,, 201% Pieroni et al,
2020). Om the other hand, by acting on the perceived opportunities,
entreprenewrs actively shape relevant components of interrelated 15z, As
recently underlined anew by Sotarauta, “instinitions not only confine
amd mould aspirations of actors but alzo are dependent on them™ (2016,
p.14). The concepmual framework highlights the embeddedness of ac-
tors” innovation behaviors amd the related outcomes.

The aim of this paper iz to acquire a benter understanding of the
national, regional, and sectoral determinants of observable innovation
behavior in specific segmentz of the evolving biceconomy. By referring
to both analytic IS conceptualizatons (i.e. the geographic and the sec-
toral]l, we alzo explore whether progress iz easier in specific industries or
regions than in others. We address the following rezearch quesdon:

Which IS components do enmrepreneurs from different industries
regard az prominent barriers to or potential drivers of their innovation
capability and opportuniges?
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3. Methodologleal approach

The following subsections describe the methodological approach. An
overview iz provided in Fig. 2.

3.1. Purposive sampling: imroduction to the sudy areas

We focused our investigations on Germany amd the MNetherlands
Theze two countries belong to the group of European countries with
early and comprehensive national 5T1 programs that promaote the bio-
economy (Langeveld, 2015). Both natonal biseconomy conceptualiza-
dons are aligned with the EU strategy (EC, 2012). They emphasize
comumimments to the Pariz agreement, the relevance of the efficient use of
natural resources, and the need to reach higher levels of environmental
sustainability in economic undertakings (BMEL, 2014; MEZ, 2013).
Economic competitiveness and attention to entrepreneurship also play
an important role in both countiez. Meither strategy includes
broad-based awareness-raizing or dedicated educational interventions.
In essence, the Dutch bioeconomy promotion policy target: mainly
company-driven innovations for near-term growth, whereas the German
policy has a sronger focus on science-driven opportunity exploration in
a medium-to long-term perspective.

When looking for agglomerations of biceconomy actors, it was a
logical step to tum to clusters that emerged with dedicated biceconomy
promaotion. Actors’ involvement in clusters prowides evidence of
collaborative R&D and learning efforts and confirms their innovation
willingnezz. It guarantees entreprensurs’ experience with a specific
regional context and facilitates the establishment of trusted contacts via
backing of the study by cluster management units.

We focused our investigations on the Spitzencluster Mimeldeutsch-
land (3CM) in Germany and Biobazed Delta (BBD) in the Netherlands.
The 3CM iz centered near Halle/Leipzig, and a large majority of itz
members rezide in the federal states of Saxony-Anhalt, Saxony, and
Thuringia. The BBD cluster cowers the provinces of Morth Brabant,
Zesaland, and South Hollamd, with a focal point at Bergen op Zoom. The
regional context of the two clusters differs in ;ome Important aspects, as
evidenced by indicators of the European Regional Innovation Score-
board (EC, 2019, see Fig. 3).

First, the framework conditions are more favorable in terms of the
populations” educational levelz and the general atwactiveness of the
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rezearch syztems in the BED context Second, innovation investments
rather originate in the public sector in the SCM regions, with SMEs more
inwolved in non-R&D invesmments such as equipment purchazes or the
acquisition of patents compared to their BBD counterpartz. Third,
inmovation acdvities result in considerably higher lewvel: of public-
private co-publications and patent, trademark, and design applications
in the BBD context, whereas there is more SME collaboration and in-
houze, marketng, and process inmovation in the SCM context. Mever-
theless, the two impact indicators reported for the regions show high
homogeneity with wery similar employment levelz in knowledge-
intenzive activities and SME achievements measured in terms of zales
of new-to-market,/firm innovations.

3.2 Purposive sampling: selection of industries and companies

Ehrenfeld and Kropfhiuser (2017) identified 0.2% of all companies
in the SCM cluster region az belonging to the plant-bazed bioeconomy.
Ot of these researchers’ total sub-sample of 139 actors with worldforee
data, 83% were micro and small enterprizes and only 4% had more than
250 employees (Ehrenfeld and Eropthaser, 2017, p. 9). The researchers
found that about half of the companies were less than 10 years old, and
53 companies were active in manufacturing. Analysis of the project amd
membership lists made available by the SCM management unit revealed
that innovatons in chemiral products, polymer processing, and con-
struction materials production were at the core of activides. Joint efforts
were aimed at substtudon: for fossil inputs or the development of new
bio-based products.

Purposive ample construction (heterogeneous sampling) was per-
formed in line with the specifications of Etilan et al (2015). We
prefarred companies involved in ongoing or recently completed B&D
projects. The projects’ lead parmers were addreszed unles: attention to
the coverage of all company sizes and of all three German regions sug-
gested doing otherwize. In thiz way, ten companies located in
Saxony-Anhalt, two in Thuringia, amd dwee in Sawony, were
approached. For an outsider's perspective on conditions in the SCM
region, we also included four enterprizes from two other regions.

The BBD cluster has no official membership administration. During
several in-person and phone dizeussions, the cluster leadership assisted
with idendfying suitable interview parmers bazed on their engagement
in cluster actvities. A matching sample was constructed in the selected

European countries

Diversified clusters formed
alengside or through dedicated NIS [ RIS strategies

Industries invohed as blosconamy segments
in the selected cluster regions

Companies of all sizes from all
regions & the three selected
industries with angoing R&D
and innovation effarts

Managers/owners or CTOs
as Interview partners

with MIS strategies promaoting the bioeconomy

Innovation hurdles of
prime importance

MI5,/RIS-
related
thames

Capability themes

pportunity themes

515 Capability themes |
related
themas ppertunity themes

| Inductlve |
i coding

............

1y

Purposive sampling

Interview implementation

Applied Thematic Analysis

Fig. 2. Research process and methodology.
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indusoy” category belonged to plastic converters, with some covering
compounding activiges az well In the consouction materials industry,
wood was the basiz of operations for three respondents. Others dealt
with foszil and renewable resources or the manufacnuring of joining
elements.

2.3 Interview implementation

Semi-souctured in-depth interviews combine features from formal
and informal interviews. They allow for more “natural” cognitions,
emotions, and behaviors while focusing on personal experiences that
can lead to unexpected results (Hair et al., 2019; Lee et al., 1995). A
ypical interview ook about an hour and was conducted with owners or
managers and chief technical officers at the respondent’s place of work
In a few cases, they asked addidonal members of the company man-
agement team to join After the clarification of izrues related to ano-
nymity, confidentiality, and the purpose of the study, as well az the core
activities and inmovation endeavors of the company, the key questions
were addressed based on a pre-tested interview guide elaborated in line
with Helfferich (2011) and Glaser and Laudel (2010). Thiz approach
zateguards coverage of all themes identified from a theoretical point of
wview, az well az Aexdbility in a variety of contexts. The formulation and
sequencing of key questions was performed az follows: Questioning
began with the company context at the local level: “In view of a dy-
namie, inmovation-driven bioeconomy development what are the most
important strengths and wealmesses in your local context from. your
perzpective?” This queston allowed respondents to reflect on, for
example, their company history, infrastructure endowment, or supplier
relations - issues that had mostly positive associations and minimal
political implications. It alzo provided wz with insight imto the re-
spondent’s conceptualization of a biceconomy while gently directing
their antention to IS components and the respondent’s innovation ac-
dvides. Rephrazing the same gquesdon for the regional and national
lewels facilitated the exploraton the respondent’s perceptions of RIS and
WIS components, as well as STI policies. Finally, the same questdon was
reformulated for the European/international level to capmure the rele-
vance and evaluation of inctitutions and network reladons beyond na-
donal authority. Inductive probing questions were used throughout the
interview to clarify meanings and the attribution of relevance to specific
themes_

Throughout thiz process, keywords from respondents’ statements
woere written on Post-it notes and stuck to the table so that the interview
parmers had a visual overview of the factors mentioned. This vizuali-
zation effort was meant to minimize *priming”, the mechanism by which
a regponse iz influenced by a preceding question (Mo and Lawrence,
19497). This was important in view of the erucial point where the central
constructs of “capability” and “opportunity” were addressed. Following
the raticnale of Vitale et al. (2003], we thereby sought to avoid a bias in
the results toward intemadonally co-determined factorz of influence
when asking respondents the following: “Considering all of the factors
vou highlighted at the different lewvels, which factors have the srongest
impact on your innovation capabilides?” A simple explanation (i.e.
“rezources and competencies”) was given in each interview, thereby
preventing completely divergent interpretatons. The final question,
“Which factors have the strongest relevance for bipeconomy mnovation
oppormmities from your perspective?, was raised to explore the rele-
wvanece of different IS characteristics to opportunity spaces perceived by
the respondents.

The interviewees were allowed to pursue an idea or response in maore
detail, thereby diverging from the preconceived sequence of addrezzing
the different governance levelz. As emphasized by Gill et al. (2003), the
HAexibility of thiz approach, especially compared to that of souctured
interviews, supports the dizcovery of aspects the researchers had not
previouzly considered perdnent.
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3.4 Date analysis and coding

Field note recording wtilized the Post-its notes and included themes
raized before or after the actual interview. The voice-recorded in-
terviews were ranceribed verbatim Applied thematic analysis was used
for further data analysiz. Thematic analysiz entails a search for themes
that emerge a: important to the description of a phenomenon (Daly
et al., 1997 This approach iz a “rigorous, yet inductive, set of proced-
ures designed to identify and examine theme:s from texmal data in a way
that iz mransparent and credible™ (Guest et al., 2011, p. 14). As a first
step, the rezearcher who conducted all the mterviews used inductive
coding to identify relevant themes uzing MAX(DA software (Standard
version, Release 18.25). Accordingly, relevant parts of the transcripes
were assigned labels that best represented the text In line with a
descriptive and exploratory orientadon, the code book was allowed to
develop iteratively with coding. A second round of reviewing all in-
terviews coding led to adjuroments and a congruent application of codes
acrozs the whole sample, as alzo recommended by Saldana (2015). Field
notes were used to check for consistency and miszing items. The themes
found inductively are listed in Tablez Al and A2 in the appendix.

Uzing theary-led coding, themes were then sorted by their reference
to RIS/ /WIS or 515 characteristics. Purther analyziz led to the differenti-
ation of themes with relevanee for the rezpondents’ owm innovation
capabilicy or perceived opportunities. Several parts of the ranscripes
were revisited to clarify the rezpondents’ causal reasoning. Positive and
negative connotation: and newtral and mixed evaluations of specific
factors were differentiated. Code categories and related guotes were
then transferred to Excel. The table of summarized results was evaluated
by searching for divergent statements acrocs the Dutch and German
samples, az well az by industry. Finally, the quantitative mentioning
records were visualized.

4. Results

The exploration of owo European cluster regions, where substantial
public and private rezources were invested during several years of B&D
amd innovation efforts geared towards advancing a bioeconomy,
revealed no case of a company actually replacing fossil with bio-bazed
feedstocks: the companies that used fioesil inputs since their establizh-
ment contimed to do so routinely. Enowledge-intensive sart-ups were
found among the group of companies that were “bom green”, meaning
they never had a fossil raw material base (Demirel et al, 20190 How-
ever, these had evolved five to ten years earlier, unrelated to the clusters
amd dedicated biceconomy promotion at the natiomal and regional
levels. Likewise, no spin-off from a university or research insdoute was
found in the context of biceconomy cluster activities. Concequenty, the
following results are exclusively focused on innovation barriers—that iz,
hurdles perceived by entreprensurs az preventing them from building
upon new knowledge, technologies, or parmers and effect the uze,
applicaton, and market-based exploitation of their learning.

4 1. Perceived hurdles to innovation origingting from properties of NISs/
RiSs

When participants were asked about the most important factors
affecting their innovation capacity, some form of Anance: emerged as a
prioritized theme in most of the nterviews. Access to risk and growth
capital was reported most often az prime hurdle in the German context,
where many public B4D grants are available and appreciated az helpful
When Dutch actors referred to public R&D grants and subsidies for
experimentation, they repeatedly talked about a “jungle” where con-
sultancy services were needed. By contrast, problems in mobilizing risk
or growth capital did not lead to strong emotional arouzal.

In both study regions, some entrepreneurs complained about the
“non-neutrality” of public co-investment or funding decizions (RG15,
BM5): “big companies, big names™ get it and “networks” from which
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proposal evaluators are drawn inte public adminiztration decision-
making lead to simations where “owm parmers are supported and
others are conzciouzly not supported™.

Accers to knowledge received slightly less amention Respondents
specified knowledge in termes of sclentific knowledge and qualified RED
parmers, buzsiness parmers with complementary knowledge, strategic
buziness consultancy, market intelligence for bio-based materialz, or
strengthened effortz in knowledge consolidadon. Two Dutch re-
spondents outlined how the government’ s funding of university research
on biceconomy topics generally was insufficient and specified that in-
stitutes alzo do not have the equipment to contibute meaningfully to
B&D. The theme led to mixed and often ambivalent reactions in the
context of German regions. Some entreprensurs perceived the univer-
sities’ or research institutes” expertize as an asset, while other: evaluated
their mode of operation az a threat or of limited use. The following
statements exemplify aspects of reported dizzatizfacton from both sub-
zamples:

RG23: “An economic evaluation of the rezearch rezults ... iz not at all

wanted in the insttutes ... They go for technical questions, do a few

vears of research ... and when it iz over, they move to the next
project.”

BM4: “[P]rofessors, they want to have a perfect product and they

want to it ... in their chamber ... two years — [ mean | have clients

[waiting].”

In both study regions, entreprensurs nevertheless invested tme mbo
contribudng to higher education, not only with an objective to motivate
students but primarily to raize researchers’ awareness on relevant
topics.

Access to a skilled wordforce was a relevant theme in sparely
populated and stucturally weak German regions. The respondents
called for dedicated study programes and generally strengthened efforts
in educatdon Here, also busines: parmers with complementary knowl-
edge were mentioned as a borteneck. Smaller units requested conzoli-
dated technical or market kmowledge and consultancy, predominanitly in
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the German context. Although rarely prioritized by Dutch rezpondents,
aceess to B&D and testing infrastructures alzo received some attenton

There were 11 interviews with explicit statements about innovation
capacity not being a bortleneck holding back biceconomy innovation
(zee Fig. 5). In these cases, opportunities for launching mnovatdon pro-
jectz successfully were not evaluated as convincing enough to use or
upgrade capabilitiez. Thiz was because the potential economic amd
ecological benefits of exploiting perceived opportunities were ques-
tioned, the respondent’s business waz not under major compettive
threat, or rezistance along the dowmnstream value-chain was rather high

RG1ZE “[Mnnovation willingnesz is comparatively high and the

innowvation capacites will be established - if that iz a good idea™

RiG6: “Cr, there’s not enough diztress to develop that [innovaton

capacity] now.”

RG2ZE: “[Tlhe innovadon willingness for transidon, | think iz not

really given with many ... When we approach a company ... they zay:

‘Bioeconomy — what a crock’, Thoesn't work!, ‘Never change a

running system’ or similar "

Bespondents perceived a large variety of conditions, mosdy at the
national or intermational level, az affecting market condidons and
blocking innovetion opportunitics. All of the Dutch and a majority of the
German entrepreneurs raized the theme of unfavorable factor price re-
lations (zee Fig. 6. Due to the low prices of fiossil fuels az well as the
abmence of effective OOy emissions pricing, products based on renewable
rezources could not flourish in the market. A €O, tax was relatively more
often requested m the Dutch as compared to the German context. Actors
from both sub-zamples believed that environmental footprints chould be
conzidered in international trade reguladon In addition, German en-
repreneurs repeatedly mentioned the European General Agricultural
Policy (GAP) as a problem and its reform a= a priority. Increased biomass
producton as well as farmers who are more responsive and entrepre-
newurial would be needed. The government was called upon to draft a
rezource strategy and acknowledge ue scarcities.

0.73
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ne 053
0.50 087
040
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Fig. 5. Perceived hurdles to strengthened innovation capacities by cluster area (N = 30, number of mentions relative to the number of actors in each groupl.
Mote: Gome actors mentionsd two topics that were clustered in one category. Thuz, 100% does not necesarily mean that all of the group membern mentioned

the topic.
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RiG9: “High plant with a lot of biomass az a side stream should be the

breeding prorty.”

Dutch actors highlighted “fair play™ as the most important potential
driver of new opportunities. Both countries” energy regulations provide
subzidies for the use of biomass for energy but not for its material uses.
In additon, predominantdy Dutch rezpondents requested adjustment of
norms, standards, testing procedures, and certification. Furthermore,
market and use restrictions for fossil feedstocks were envizioned as
potendally boosdng oppormunites for bio-based productz. These could
take the form of stricter environmental or health reguladons, up o
outright bans of certain materialz. Howewver, against the background of
Dutch pension provizions which are imvested widely in the country’s oil
and gas industry, two respondents also wamed againet fast policy
changes.

Respondentz in both countries adwocated for govemment in-
tervention: to focter awarenes: and change in values: from the educadon
sectol up to “normal” concumers. Theze interventions concermn overall
resource use and pollution (az exemplified by statement BM12) as well as
biotechnology applications that face acceptance problems among con-
sumers (statement BN11).

EM1Z: T would really like more people to understand what we are
doing to our planet today.”

EM11: “What we hawve not done properly is ... educate people.”

Cross-country agreement was also evident, with respondents
underlining that changes in the waste system could have positve effects
on consumer preferences. Limiting pessibilities to just dump or bum
waste and increasing recycling obligations could open up new bio-
economy opporntunity spaces (CInducement of changes in demand pref-
erences” in Fig. G

The German respondents placed the highest emphasiz on govern-
ment intervention to change demand preferences. Cultural change was
perceived as requiring stimuli.

RiG12: “The German market iz stone on stone ... and perceives wood

construction as inferjor .7

4.2 Innovation hurdles perceived as originating from 5155 properties

The characteristics of the national and regional 15z apply to all of the
fArms located in the same geographical area. We found that the industry
characterizties relevant for a specific firm — and therefore the aligned
SIS configurations — additionally played a crucial role in entrepreneurs’
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perceptions of their oppormnities and capabilities. For inctance, pre-
dominandy actors from the chemical industry believed that more risk or
venture capital was needed to smengthen inmovefion capabiites. In-
terviewees explained that new bio-based processes cwrently cannot
meet “pormal” profitability expectatons because contimous experi-
mentation over an extended tme period woulkl be needed to reach
acceptable efficiency levels.

BM11: “1 think we could already build new factories today: first of

their kind, new bio-based factories. Will they be very efficient?

Probably not. If you kook at the oil industry ... it took also more than

50 wears to become really efficient and uze everything that iz in odl ...

up to azphalt”™

Rezpondents in thiz industry alzo raised problems like the substantial
5T policy budget cuts in the recent past (Netherlands) and high hurdles
to sizeable B&D funding or public co-inwvermments (Germany). German
rezpondents in the fine chemicals industry more often reported diffi-
culties with attracting the right workforee and (partmers’) expertize.

The prime concern of the respondents in the polymer-processing
group was accest to knowledge: neither university curricula nor pro-
fessional education include topics related to bio-based polymers well
enough, and public R&D invesoment is insufficient Change would
enable these (predominanty small) actors operating with tight profit
marging to make room for more in-house effortz. Access to B&D and
testing infrastructures iz a related concern: in-house facilides normally
are blocked by ongoing production and in-house gquality-assurance
Procesres.

The constuction materials industry rated capital and the overall
national university capacities as crucial bottlenecks. In the German
context, the public image of the consouction and construction materials
induztry was not sufficiendy “lnmowledge-driven™ to qualify for STI
policy attention. Dutch respondent: pointed to the hoge investments
necesmary to adjust to the emd of cheap nadonal gas for residential
heating - a debate that hardly leaves space for augmented funding of
other innovations. Expertse appears to be dying out gradually, with
renowned professors reaching the retirement age in Germany. The
quantity of basic research currently implemented on bio-based con-
stuction was deemed inadequate in both countries (see also Fig. 7.
actors were not fond of market or use restrictions for fossil feedstocks as
well as efforts to create a level playing field. Instead, they emphazized
inducing change to demand preferences alongzide (step-wize) adjust-
ments of the factor price reladons. STI policy reform ranked high on
their agendaz, beyond the view of co-invesoment or risk minimizaton for
biorefineries. Respondents complained about national and//or regional
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policy-makers being insufficienty dedicated to the biceconomy vision
and transition to sustainabilicy. Bottlenecks in sectoral and international
policy harmonization were diagnosed as causing policy inconsistencies,
which hampered many actors. Policy decisiveness and consistency with
a long-term perspective were rated az being insufficient

RG29: “l can understand that promotional projects do not run for
10-20 years. [ can zee that our democratic system does not allow for
that Newertheless, that’s annoying.”

Two respondents recommended a radical mind shift and conse-
quenfal revision of biceconomy-promoting policies.

BM11: “That iz a choice: do we stick to our original thinking that

scale factors really are dominant ... ? If you are bio-based, then you

could also go for zmaller plants - localized - close to the feedstock.”

EM16: "There is no vision for 20 - 40 years. But you need big de-
cizions. ...When govemnments ... are making these big decizions and
visions, then it's easier to get the business cases right”.

For both, the chemical and plastic industries, profit-driven waste-
incineradon plant: and landfill: were perceived as a problem. Residue
and waste smeams could represent alternative resources from entre-
preneurial perspectives. Polymer compounders and processors were
conwvineed that (forced) recycling cost inclusion would open up new
bipeconomy markets. However, the advantage: of bio-based (and
eveniually compostable) bioplastics can anly take effect with a separate
collection system or if these materials are accepted in waste containers
for compost. Accordingly, the government and the EU were called upon
o reform the entire waste sector.

Themes related to a level playing feld received the highest attention
within the plastic induztry. Bespondentz often perceived normal con-
sumers = being overcharged with muldple non-transparent labels and
disposal instructions. In addition, the high cose and effortz required to
prove the origine or characteristics of and certfy bio-bazed products
were regarded az unfair burdens, as compared to the situation for
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BM10: “The ... owverall migration testz: they have been laid out for the
traditional plastics ... so they are not very suitable to test bio-based
plastics. The ... testing [is] about the inermess of the material So it
doesn’t zay anything about the toxdeity .7

BM15: “[We need] one extra clause that raizes the possibility of
bioplastic [companies] to demonstrate that a product iz safe by self-
azsessment "

Alongzide their soong agreement with chemical indusoy re-
spondents on raizing customer awareness, polymer processors would
also welcome some demand sdmulation Begarding ST policy imple-
mentation, a GFerman respondent criticized how having no government
sanctions follows the research institutes” pattern of overambitious goal
semming in funding proposals and subsequent failures to deliver promized
rezults. Some respandents from the industry could not find suffcient 5T1
policy support for improved (hybrid) solutions, as exemplified by the
following statement:

BM1%: “[W]e want to move from the curmrent situation to the ideal

zituation ... which is unfeasible. You need to move ... in different

phazes and stages ... and thiz is not seen as a transidon yet ...~

From the points of view of the construction materials industry, the
nitiez bazed on renewable (local) feedstocks:

BM5: “If ... you really sanction the conventional building industry,

the problem [of an unfavorable competitive situation of bio-based

materials] iz solved. So, get the fees, the penaltiez, where they

belong ... the one who is polluting cught to pay.”

RG3Z “[Y]ou have to regulate it again. You cannot globalize on the
one hand, and then, on the other hand, just let slide all the negative
effects that arise.”

BRespondents underlined problems in the realm of metrology, nomm-
ing, testing, and quality management (MNTO)), similarly to their peers in
the plastic industry (see Fig. Z). The actors explained how measurement
standards and nomms were outdated, biased toward fossil fuel bazed
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products, or inappropriately tranclated from other industries. A reform
would remove or lower innovation burdles and shorten time to market.
They also provided specific ideas conceming building standards
(including for fire zafety) and regulations as well as a call to abolish non-
bio-bazed insulation materialz. Stricter regulation was understood az a
short-term remedy in view of the cument (uncustainable) consumption
patterns and demand preferences blocking biceconomy mnovation
spaces. The immediate evolution of biceconomy-innovation opportu-
nities iz expected from effective demand on marketz, such as
government-ordered kindergartens, schools, and low cost housing.

Policy harmonization across (German federal states or Dutch prow-
incez az well as concerted efforts were deemed indispensable in the
constuctdon industry, in which fragmented souetures and regulatory
barriers prevail. A value-chain approach should involve planning of-
fees, construetion Arms, oaders, producers of materials, and companies
with the required craftsmanship.

5. DMscusslon

We proposed a theoretical framework that combine: fArm-level de-
terminants of innovation behavior and characteristics of the I5s in which
enfrepreneurs are embedded. In thiz way, we analyzed the effectz of
interrelated 15z on entrepreneurs’ evaluation of the desirability and
feazibility of successful inmovation within an emerging biseconomy. The
application of our framework in two cluster regions offers new theoretic
and empirical insights. ¥e will first discuss thizs study’s theoretical and
empirical contributdons. We will end thiz section with some policy
recommendarions.

5.1. Integration of entrepreneurial perspectives and innovation systems

At the theoretical level, our framework addresses the existing criti-
cism that the IS literature ignores the micro-level. By integrating the
micro-level determinantz of entreprensurial behavior, we offer a new
boittom-up perspective on innovation systems. Maost of the 15 research is
directed to system “failures” (Grilliteeh amd Trippl, 2016; Elein
Wioolthuiz et al, 2005; Metcalfe, 2005). Ezpecially with regard to the
bioeconomy, a soong policy dizeourse exists at the European level that
emphasizes the hurdles (e.g., Purlos et al., 2012) and threats in view of
other countries” competiive strength (e.g., Birch et al, 2014). Although
our resultz alzo highlight substantial barriers to nnovaton, the entre-
preneurial perspective explicitdy takes into account various pathways
toward expanded inmovation opportunities. In that sense, our frame-
waork not only covers the negative aspects, but also allows for the
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positive perspective of opportunity creation within the dynamics of
interrelated 15z, This approach offers a promiszing starting point for
connecting innovation research on the biceconomy with a “smart
specialization” somategy of regional development that takes a differen-
tdated view on a region’'s existing industrial base (Hassink and Gong,
20190

The zecond theoretical implication of rezults derived on the basis of
our concepitual framework iz attention for the necessity of performing an
integrated IS analysiz that cowvers the bamiers and oppormumities at
multiple geographic levels and that accountz for embeddedness in a
specific industry, S35, as relevant from an entrepreneur’'s perspective.
Maost of the academic studies on 155 limit themsebves to analyzing either
a geographically bounded IS (at a regional or national level, e.g., Bos-
man and Rotmans, 2016; Grundel and Dahlztrom, 2016), focus on a
specific natural rezource (e.g., Mertens et al., 2019; Purkus et al, 201E8),
or analyzing the IS in view of a specific technology (Dahiya et al., 2013;
Nevzorova and Farakaya, 2020; Waohlgemuth et al., 2021). Howewer, as
our resultz show, these academic dizinetions mean lictle to entrepre-
neurs, who experience hurdles to nnovation and perceive opportunities
in zpecific industies and places with effects that unfold across geogra-
phiez and biseconomy segments.

Empirical result: demonstrate the importance of including both the
sectoral and the gecgraphical IS conceptualizations in respective ana-
lyzez. Cumrenty, standard RIS and WIS indicators are unspecific and
blind to SIS components. European RIS indicators (see Fig. 3) hid the
paucity of relevant and dedicated research facilities for all industrial
segments of the biceconomy in two Dutch provinees az well as the fact
that the construction industry representatives in the German soudy re-
gions were actually in relatively sparse R15. In addition, the relevance of
regulation — amd respectdve hurdles or oppormmities for innovation —
on interrelated govemance levels differs by industry/SIS. So far, theza
particularites are not considered in recommendations for ‘zmart
specialization’ (e.g., Asheim et al., 2020; Haarich et al., 2017). Not only
are the interestz, opportunities, and power relations at other geographic
levels generally relevant as underlined by Zukauskaite et al. (201701 In
fact, innovation opportunities that require a modemization of material
or product testng processes, standards and certification in Europe
cannot be unblocked by conducive STI policy at the regional lewel.

Furthermaore, our results emphasize the importance of the charae-
teristics of the walue-chain within the SIS for actors” innovaton capa-
bilities. The significance of positions in value networks can be illustrated
by the example of polymer processors. Most companies in this industory
build their competitive strength on specific recipes or cost-taving pro-
cess  innovations, in cloce cooperation with polymer producers,
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customers, and OEMs. The integrated nature of relevant value networks
‘makes it very difficult for a zingle firm to innovate on its own. This result
iz line with other rezearch on thiz industry (de Vargas Mores et al., 2018;
Paletta et al, 2019; Van den Oever et al., 2017), and other biceconomy
segments (e g., Camraresi et al., 2013; Gregg et al., 2020; Wohlfahrt et al
20190

Value-chain positions also come with differing distances to end
consumers. Most products of the construction material: and chemical
industries are invisible to customers when built into, or used in a final
product. Bazed on ten country case studies, the OBECD concluded that
only a small proportion of all biceconomy products concern the
business-to-consumer market (Philp and Winickoff, 2019). Howewver,
earlier research proposed in pardcular that radical innovation iz more
likely to appear in consumer goods industries that operate (with visible
products) in close contact with consumers (Galliano and Nadel, 2015). It
follows that radical changes in rather “invisible” industries rather re-
quires miggers by, e.g., performance-based regulation, intemational
establichment or harmonization of production standards (Berg et al,
2015; Nes and Martin, 2013; Kedir and Hall, 20200

5.2 Implications for 571 policy promoting the biocconomy

A somewhat surprising result of our study is that the entrepreneurs
found the lack of innovation opportunities as a far more limiting factor
for innovation than they did lacking innovation capabilides. Supply-side
promotion in the framework of 5TI policy (science push measures) iz
meant to smengthen the innovaton capabilities of biceconomy actors
and waz mostly welcomed in both study regions. Likewize, demand-zide
projects, stimulating the use of new materials or product in the
MNetherlands, were overwhelmingly evaluated as somewhat helpful, but
insufficient. Mone of the interviewed firms in thiz study had phased out
the use of fossil feedstocks on a significant scale. Those Arms that did
favor renewable resources anyway (the “bom green” firms) mostly were
establiched before the biceconomy concept became popular. As
demand-side measures are meant to widen or deepen innovation op-
portunities (e.g., Edler and Georghiow, 2007; Pevolden et al, 2017), we
hawve to conclude that 5TI policy should design more effective in-
struments for market-making in view of clean products and zervices.
Evidence from thiz soudy, thus, supports the diagnosiz that biceconomy
market-making by govermment procurement is difficult (Philp and
Winickoff, 20190 and sustainability mansitions require changes in felds
beyond STI policy (e.g., Schot and Steinmueller, 20180

Lastly, our interviewses” statements regarding mizsing opporunites
can be attributed to a missing societal consensus on the significance and
shape of relevant problem: or amainable objectives of biceconomy
promotion. It might be oue that RIS policy can become better with
improved understanding of the sector-specific need: of Imowledge-
intencive enmreprensurchip as proposed by Gifford and MeFelvey
(2019). The Gramd Challenges, however, call for ‘concerted action” ac-
cording to Fuhlmann and Rip (2018). The different biveconomy actors
still had vastly different expectations and visions (zee alzo Wilde and
Hermans, 2021). Our ndings show that “systemic policies™ (e.g., clus-
ter- or value-chain-based interventons) must link entreprensurs to
policy-makers with imfluence on regulatory hurdles and other bottle-
necks perceived to originate from the national and intermational lewvels.
In thiz regard, our study further srengthens calls for more coordinadon
in view of a “wancformative shift toward sustainability” through
increased competence and effort in policy design (e.g., Mazzucato, 2018;
Dierclz e al., 2019) and more attention for policy orchestration across
scales amd governance levels of 155 in the bioeconomy (Ayrapetyan and
Hermans, 2020; Chaminade, 2020; Nong et al., 2020).

5.3 LimimGons and further research

Thiz study is confined to only three segments of the emerging
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biseconomy. Only a small fracdon of the technologies and actvites in
the selected industries has been coversd. Howewer, based on earlier
evidence and rationales provided through and for SIS analyziz, we would
assume that the main findings are generalizable for companies within
theze industries located elsewhere in Europe. YWhile we covered entre-
preneurs’ perceptions in rather zimilar and comparatively strong RIS
NIS contexts. The findings in other parts of Burope may differ.

The study did not reveal how maore start-ups could be supported o
evolve. Yet, thiz iz a crucial azpect for accelerating surtainabilicy tran-
siions, regional development, and SDG attamment Additional
comparative case studies might be helpful in this regard. Finally, our
framework did neither explore entrepreneurial motives nor differentiate
among degrees of innovation willingnesz. A more nuanced analyszis
could allow for further insights on the differences in mnovadon behavior
between incumbents and “bom green” biseconomy enNTeprensurs.

5.4 Conclusion

Our study explored the context conditons perceived az relevant for
entreprenewrs’ innovation capabilities and opportunities in an emerging
biseconomy. We have introduced a conceptual framework that Links
companies’ innovatdon behavior to souctural properties of interrelated
inmovation syztems in which they are embedded. The connection of the
micro level of actors to the syztem level is a new concepualization for I3
analyzis. In addition, thiz study liftz IS analyziz bevond itz focus on
failures by explicidy taking mto account the opportunity spaces.
Furthermore, our rezults show the importance of integrating RI3s, S15s
amd TISz. Fmally, our empirical rezules show that biseconomy entre-
preneurs rather negated the lack of innovation capabilite: as decizive
limiting factor for innovaton, accelerated sustainability ransition amd
SN artainment. Respondents in the two study regions pointed out how
inmovation opportunities are blocked by unsuitable instioutions mosdy
at the nadonal, European, and intemational lewvels. We therefore
concluded that effective biceconomy promotion requires greater
emphaziz on the demand side and on systemic muld-level policies
addressing innovadon barriers, along with due consideration of
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Appendix
Table A.1
Access to fimance {Public/private) startasp or growth capital
Public R&D grants & subsidies

Meutrality in B&D funding/public investment decisions
Arcess to knowledge (hualified R&D partners

Husiness pantmers with complementary knowledge
Strategic business consultancy
Kmowledge comsolidation and effoet coondination
Mariet intelligence for bio-based materials
Arcess toworkforce Ekdlled workers and competent employess
{Good and more) Education, education facilities
Stadents with awareness, compefence and motivation
Astractive living conditions for highly skilled experts
Arcess to B& D and testing infrastructares Accessible HRED facilities
Testing facilities

Table A.2
Chamges in factor price relatioss (fossil/bo-based) & (local/global) Increase in the price of fossil ferdstocks (ol price apd price of OO emissions)
Governmestal resource strategy
GAF reform & increased bicmass production
Trade regime reform
Leve] playing feld/revised MNTQ system Adjustment of norms, standards and testing
Transparest & reliable certification
Energy sector reform
Markes & use restrictions for fossi] feedstocks Stricter emvirommental regulation
More bealth & consumer protection
Updated thermal insulation regulation
Reform of building standards & regulation
Inducement of changes in demand preferences Development of customer, consumer awareness and value change
Strengthened efforts in edocation
Reform of the waste system
Use of recyelats, cirmnlar ecomomy promotion
Chamges in demasd wolume Public demand stimulation asd innowvative procurement
Private demasd stisulation
Chamged directiozality and goversance of 5T1 policy Palitical support for the hicecomomy transition
Cossistent policy formulation and implementation
Beform research fusdisg system
Coordization of efforts & knowledge
Bictechnology promotion
Start-up promotion
Tax reform
Attraction of large and MNCs
Fostering a “felt urgescy” (in policy & industry)
Enropean/Mational policy harmonization Mational policy harmonization of ressarch, ecomomic promotion, agriculture aed satural resources
Eurcpean policy harmonization
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Keywords: Radical innovations aiming for sustainability urually need to transform existing institutions in
Biorranomy order to become ruccenful From a tranzition perspective, institational work ic one of the actors’

Snstainability transition
Meninstitutional theory
Institutional work
Institutional fields
Value chains

core activities in order to influence the dominant regime. Thiz paper explores how inctitutional
work materialivses in an emerging biceconomy. Cur concepual model shows how an induszy’s
field conditionz, combined with the actors’ characteristics, chape the pattern of inctitutional
work. We propose a oet of categories for the classification of institutional fields and differentiate
three formas of institutional work. Empirical evidence on actor characteristics and institutional
work originates from the biseconomy segments of the chemical plastic and construction mate-
rials indwetries. Our findings lead to a new field typology: the impact on actors” institutional work
can be conducive, barricading or exhaucting. We recommend to question raditional actor clas-
gifications and formulate field specific policy mearures for an emerging bineconomy.

1. Introductlon

The Sustainable Development Goals (SD¥Gs) are erucial for the future of the planet az they provide a comprehenszive framework to
addrezs pressing global challenges, promote economic procperity, social inelusivity, and environmental sustainability for a more
equitable and rezilient world. The emerging bioceconomy is promoted through a top-level polidieal call to radically change current
approaches to producton, confumpton and dizposal of biological resources and thereby advance SDNG attainment. Although there are
maditional biseconomy segments that have long operated on inputz from agriculture or forestry (like leather processing or paper
production, see e.g. Hermans, 2021), most biseconomy policies envizage a bio-based tranzformation: a substituton of fossil with
renewable raw materials enabled by more efficient and cascading uzes of biomass (Dietz et al., 2018; Kardung et al, 2021; Stark et al.,
2022). However, the deep structural entrenchment of societal and economic practices based on foszil rezource extraction point to
memendous challenges and the unavoidable implication of societal conflicts accompanying ransitions towards a bioeconomy (e.qg.
Eversberg and Fritz, 2022).

The literature on transition theory has been studying how new innovative practices at the micro-level of sociotechnical niches,
under the right circomstaneces, can break through to the mainzomeam and ultimately replace the exisdng socio-technical regime
(Fuenfzchilling and Truffer, 2014; Geels and Schot, 2007; Grin et al, 2010). Neverthelezz, individual actors and their exercize of
agency have been largely overchadowed by the examination of niches, regimes, and socio-technical landscapes from a muld-level
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perzpective (Fizcher and MNewig, 2016; Duygan et al., 2021; Hermans, 2012). While institutions have long since received some degree
of attention in tranzitdon studies (Andrews-Speed, 2016; Geels, 2020; Fuenfse ng, 2019), there has recently been a mounting call for
a more systematic exploration of the interplay between innovations, institutions and actor agency (Hoogstraaten et al , 2020; van
Mozzel et al., 2018). Conzequently, conceptz derived from institutional theory, such az "felds’ (e.g. Fump, 2023}, "instimitional work’
(Fuenf:chilling and Truffer, 2016; Kivimaa et al., 2021), and "insttotional entrepreneurship’ (e.g. Sunio et al., 2019) are increazingly
employed to explore actor-driven processes within transition studies. We respond to the call by investigating the research question:
What are the patterns of the biseconomy cctors” institutional work that emerge in response o institwbonal conditions in different industries?

Firstly, thiz research gueston contributes to a growing body of work on the biceconomy. ¥While recent smdies highlight general
innovadon and transidon barriers like the absence of established quality standard: and fragmented policy schemes (Van Lancker et al.,
2016; Broring et al., 2020; Grouiez et al, 2023), an analyziz of specific conditions enabling or impeding actors” efforts in specifie
bigeconomy segments iz missing zo far. Thiz study builds on industry-zpecific exchange felds az conceptualised in institutional theory.
Itz zecond contribution is an operationalization of the analytical concept that allows for empirical investigation. Thirdly, the rezearch
question also represents a rezponse to the agenda of ranzidon studies: there iz growing attention for actor agency in the course of
susiainability transifions (Avelino, 2021; De Haan and Botmans, 2018; Huttunen et al., 2021; Eohler et al., 2019; Sotarauta et al.,
2021). Recent attention is directed at the variety of behavioural pacterns exhibited by incumbents (Galvan et al., 2020; Magnuszon and
Werner, 2023; Turnheim and Sovacool, 2020). Thus, exploring institutional work pattern of specific actor groups in the mansition
process towards a bioeconomy iz also meant to be a relevant contribution to thiz stream of rezearch.

In the following sections, we will frst start with the development of a theoredcal framework and the clarification of conceptz
employed. In the subsequent zection we will explain the detailz of our mixed-methods approach that combines a literature-bazed
analyziz of Aeld conditions with stakeholder interviews on institutional work in and around three related industries: (1) the chemi-
cal industry, (2) the polymer processing indusoy and (3) the consouetion materials industry in Germany and the Netherlandz. In the
resulis zection we will present our analyzis of the different feld conditions in theze three industriez and report on the institutional work
that different types of actors are exhibiting. In the dizcuzsion section we reflect on the implications with respect to the aims of the study
and deduce some policy recommendations. The paper endsz with a concluzion.

2. Theoretdecal framework
2.1, Institutions and insdtutional work

Institutionsz have been extenzively dizeussed in organization sociology as established, prevalent and resilient zocial structures that
shape or condition human behaviour and social interactions (Elzen et al., 2012; Hodgzon, 2006; Scott, 2008). They are “composed of
regulative, normative and cultural-cognitive stroctures that guide the behaviour of actorz, such az laws, policiez, standards, norms,
values or cultural expectations™ (Scott, 2008, p. 48). Some of theze rule systems are explicit, codified, formalized and operate with
dizincentives or legal penaltiez (e.g. laws, regulatons, standards, policiez). Other inztitutions tend to be rather vague, implicit, fuid
and informal, like norms of behaviour and social conventons. As emphasised by Hodgson, the power of all rules (formal and informal)
ultimately depends on the fact that “they are embedded in shared habits of thought and behaviour™ (2006, p.13).

The necinstitutional perspective in organizational sociclogy came up as a response to the zeminal work of Granovetter (1935) on
the zocial embeddedness of economic action. It investigates the reciprocal relationship between agency and the institutional envi-
ronment, recognizing how agency iz both zhaped by and contributez to feld-level change (DiMaggio and Powell, 1991). Thiz
perzpective haz paved the way for closely related zrands of rezearch on instimtional work (Lawrence et al, 2011) and institutional
entrepreneurzhip (Dorado, 2001 3). Although theze theoretical concepts are often treated as synonymous (Micelotta et al., 2017), we uze
the broader concept of “institutional wark™ which explores actors’ strategies to create, dizrupt, mansform or maintain inzttitions
(Hardy and Maguire, 2017; Zietsma and Lawrence, 2010). It makes room for the distributed agency of a3 multitude of rather unrelated
actors az well az for the possibility of unintended conzequences of actions (Hoogsiraaten et al., 2020). Lawrence and his colleagues
emphazized that only thoze substantive activities qualify az ‘insdtutional work®™ which “involve phyzical or mental effort aimed at
affecting an instinntion or zet of insdtutions” (2011, p. 53). It iz not decizive whether efforts are immediately successful or not
(Lawrence and Suddaby, 2006). The azpired outcomes of actors’ endeavours may include the maintenanee, containment, amplification
or suppression of the coverage or impact of a (formal or informal) rule zystem at different levels (Hampel et al |, 2017).

Orwer time a multitude of categories have been used to structure and sort activities identified as insdtutional work. Mosty efforts
towards the creation of new institutions are distinguizhed from activities aiming at the dizruption or (incremental) transformation of
existing instimtions (e.g. Fuenfschilling and Truffer, 2016). However, Alvezzon and Spicer (2019) pointed out that sorting observed
activites according to (assumed) actor intentions is difficult and at times arbitrary. For instance, inter-organizational ‘negotiating’
aiming at joint problem solving or conflict resolution (Helfen and Sydow, 2013) or ‘network anchoring” evidenced by intensified
contact and exchange among actors (Leeuwiz and Aartsz, 201 1) appear as justified eategaries of institntional work that ft with a variety
of aims. Therefore, we follow recent studies which avoid sorting of actors’ effortz in a narrow range of intended outcomes (Hampel
etal, 2017; Hardy and Maguire, 2017; Lohr et al., 2022). Instead, we explore actual activities and their relation to specific aspects of
the inzdtutional context, thus distinguishing discurzive, relational and material forms of institutional weork. It iz important to note
however that actors can zimultaneously embrace multple agentic orientations and different forms of institutional work are often
combined (Garud et al, 2011). Below we will shortly elaborate these different forms of instinntional work:

First, dizeurslve work refers to the uze of symbols as expreszions of meaning - including categories, identities and narratives. Theze
effortz toward:s meaning-making may involve material objects (like textz) but language-bound symbols (zuch az memes, stories,

51



52





























































































