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Abstract
Policymakers in the European Union embrace collaborations of businesses, governments, and academia to develop a sustain-
able and circular bioeconomy. These so-called Triple Helix clusters aim to stimulate innovation and learning. However, Triple 
Helix collaborators also face conflicting perspectives on the desirability and directionality of the bioeconomy transition, either 
within a cluster or with societal actors affected by a cluster’s innovations. While previous Triple Helix research focussed 
on how to broaden the cluster collaboration towards a more inclusive range of actors to handle such contestations, we study 
how cluster partners deal with uninvited input from societal actors that do not form part of a cluster. We conceptualize this 
input as societal back talk and distinguish organizational hearing, listening, and learning capabilities to explore how back 
talk contributes to innovation in three bioeconomy clusters in the Netherlands, Germany, and Ireland. Our qualitative case 
study analysis is based on interview transcripts, newspaper articles, and policy and planning documents. Results indicate 
that collaborating partners generally do not hear uninvited back talk that fundamentally challenges their tacit beliefs, because 
partners focus on informing the public about what they consider techno-economic benefits of their projects. As a conse-
quence, collaborators become ‘insiders’, which hinders listening to divergent problem definitions and alternative solutions 
of ‘outsiders’. Learning from uninvited back talk is therefore restricted to minor adjustments. To avoid innovative solutions 
remaining unexplored as a result of this discursive lock-in, Triple Helix collaborators must engage in hearing and listening 
to critical societal actors by establishing a reflective, two-directional dialogue.

Keywords  Back talk · Circular bioeconomy · Discursive lock-in · Regional triple helix clusters · Uninvited participation · 
Organizational learning

Introduction

Policymakers in the European Union (EU) and beyond cher-
ish the transition towards a sustainable and circular bioecon-
omy as a promising answer to tackle pressing sustainability 
challenges, such as climate change and the (geopolitical) 
dependency on fossil resources (Meyer 2017; Priefer et al. 
2017; Dietz et al. 2018; European Commission 2018). A 
bioeconomy is an economy based on bio-based resources, 
including crops, wood, agricultural residues, or algae, for the 
production of both energy and materials (McCormick and 
Kautto 2013), for example biogas and other fuels, bioplas-
tics, biochemicals, fertilizers, cosmetics, and pharmaceuti-
cals. Specifically in the EU, policymakers aim to advance 
this bioeconomy transition by fostering industrial moderni-
zation and technological innovation (European Commission 
2018, 2022; Ramcilovic-Suominen and Pülzl 2018; Ahola-
Launonen and Kurki 2022).
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However, despite high hopes of policymakers that this 
form of bioeconomy transition may contribute to tackling 
the dependency on fossil raw materials and mitigating 
climate change, bioeconomy governance scholars have 
pointed out that developing the envisioned bioeconomy is 
also subject to societal contestations (Kleinschmit et al. 
2017; Starke et al. 2022; Riemann et al. 2022). Concerns 
include how further stimulating the large-scale production 
of bio-based products can have detrimental effects on bio-
diversity, environmental quality, and food security (Rich-
ardson 2012; Vivien et al. 2019; Pungas 2023; Giampietro 
2023).

Addressing such complex and contested sustainability 
challenges as the bioeconomy transition entails connect-
ing different forms of knowledge (for instance, scientific 
knowledge and the contextualized knowledge of practition-
ers) in innovation projects that aim to advance the tasked 
societal mission (Scholz 2020; Bogner and Dahlke 2022). 
One prominent instrument to address sustainability chal-
lenges by means of collaborative innovation processes is 
the so-called Triple Helix (TH) model (Scalia et al. 2018; 
Cai and Etzkowitz 2020). TH clusters are collaborations 
between the three helices of academia, industry, and gov-
ernment that produce specialized knowledge to gain com-
petitive advantages for a particular region (Etzkowitz and 
Leydesdorff 1995, 2000; Shearmur 2011). These clusters 
aim to spark innovation by bringing together actors with 
fundamentally different perspectives (Scholz 2020). More 
precisely, by connecting actors that uphold divergent knowl-
edge systems, TH clusters are believed to stimulate innova-
tive ideas and practices due to mutual learning (Leydesdorff 
and Etzkowitz 1998; Murillo-Luna and Hernández-Traso-
bares 2023). This is particularly relevant for the European 
bioeconomy transition because of the multitude of possible 
combinations of raw materials, production processes, and 
products of industrial endeavours falling under the bioec-
onomy umbrella (McCormick and Kautto 2013; Vogelpohl 
et al. 2022). Because of the resulting multiplicity of involved 
perspectives, TH clusters are prone to face contestations on 
what a desirable bioeconomy is and how to achieve one. 
Due to the complexity and interconnectedness of the bioec-
onomy transition across governance scales (Wohlfahrt et al. 
2019; Ahola-Launonen and Kurki 2022), this input might 
not only be localized towards the concrete projects that TH 
clusters aim to develop, but also concern the directionality 
of the bioeconomy transition more generally. On the one 
hand, such contestations—but also laudatory or indifferent 
input—can stem from societal partners that are invited to 
offer feedback by being included in the cluster. On the other 
hand, uninvolved actors of the broader public might provide 
uninvited input, adding even more divergent perspectives 
(Carayannis and Campbell 2009; Maciejczak 2009; Wehling 
2012; Cuppen 2018). This input could stem from protests, 

public debates in newspapers or on social media, or talks 
between citizens in various informal settings.

Research on the innovation potential of TH clusters has 
so far focussed on the collaboration process within clusters 
(e.g. Maciejczak 2009; Gustafsson and Jarvenpaa 2018; 
Murillo-Luna and Hernández-Trasobares 2023). Various 
scholars have therefore called for a better acknowledgement 
of the perspectives of societal actors that do not form part of 
TH collaborations (Grundel and Dahlström 2016; McAdam 
and Debackere 2018; Miller et al. 2018; Diepenmaat et al. 
2020; Compagnucci et al. 2021; Casale Mashiah et al. 2023). 
Despite these scholarly calls for better regarding societal 
input in helix collaborations, research into how TH cluster 
organizations deal with uninvited societal input is still in 
its infancy.

In this paper, we address this knowledge gap by exploring 
how collaborating actors within bioeconomy Triple Helix 
clusters deal with uninvited input stemming from societal 
actors that do not form part of a cluster. Identifying how 
TH collaborators deal with societal input is relevant because 
this input scrutinizes how bioeconomy projects align with 
the overall societal mission of developing a bioeconomy 
that ‘needs to have sustainability and circularity at its heart’ 
(European Commission 2018, p. 4). Previous bioeconomy 
governance studies have pointed out the existence of con-
flicting perspectives on the desirability and directionality of 
the bioeconomy transition (Bugge et al. 2016; Kleinschmit 
et al. 2017; Ramcilovic-Suominen and Pülzl 2018; Vivien 
et al. 2019; Riemann et al. 2022; Giuntoli et al. 2023; Ever-
sberg et al. 2023a), mapped resulting discursive conflicts 
between actor groups (e.g. Giurca and Metz 2018; Mijailoff 
and Burns 2023), and traced their development (Leipold 
2021; Starke et al. 2023). Local decisionmakers working on 
the bioeconomy transition on the ground take over, translate, 
and localize these higher-level discourses in their projects, 
for instance in industrial bioeconomy clusters (Wilde and 
Hermans 2021). However, it remains nebulous how deci-
sionmakers on the various levels of the bioeconomy transi-
tion can deal with these discursive conflicts productively 
(Cuppen 2018; Starke et al. 2022). With this paper, we aim 
to contribute to this ongoing debate in the bioeconomy 
governance literature by studying the political process of 
what societal input is taken up and how other input is left 
neglected by decision-makers in TH collaborations that aim 
to bring the bioeconomy transition forward. By doing so, 
we foreground the politics in the development of techno-
economic innovation projects. These insights can help deci-
sionmakers to avoid that costly solutions and biased problem 
definitions are locked-in, which might be rejected by societal 
actors as unfit to address pressing sustainability and circular-
ity challenges (Stirling 2008; Simoens et al. 2022). What is 
more, dealing effectively with societal input creates oppor-
tunities for out-of-the-box thinking to identify trade-offs, but 
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also innovative solutions, which are currently overlooked by 
cluster partners. Moreover, critical observers could use these 
insights to identify and scrutinize blind spots and biases in 
local bioeconomy projects.

To explore how TH cluster collaborators deal with unin-
vited societal input, we first conceptualize processes and 
preconditions of organizational hearing, listening, and 
learning capabilities. We build upon organizational learn-
ing literature that provides generic answers on what these 
capabilities consist of but is less sophisticated about how TH 
clusters apply them. We therefore sharpen and empirically 
anchor the conceptualization by applying it to three major 
bioeconomy TH collaborations in different EU member 
states: Chemport Europe in the Northern Netherlands, Bio-
economy e.V.1 in Saxony-Anhalt (Germany), and the Irish 
Bioeconomy Foundation, located in Tipperary (Ireland). We 
base our results on an interpretative analysis of interviews, 
contextualized by newspaper articles as well as policy and 
planning documents.

Societal actors in triple helix conceptualizations

Scholars have criticized TH clusters for being too exclusive 
towards societal actors (Diepenmaat et al. 2020). This is 
because TH clusters are set up to fulfil societal missions 
towards sustainability and take into account interests above 
and beyond their own organization (Scalia et al. 2018; Ger-
ritsen et al. 2019). In TH clusters, however, these societal 
missions are—at best—only indirectly represented, for 
example in the cluster’s mission and by involved govern-
ments or universities. This results ‘in a higher risk of a nar-
row value creation process, with negative costs to society 
and natural eco-systems’ (Diepenmaat et al. 2020, p. 2).

TH scholars have conceptually addressed these exclu-
sivity concerns by proposing new forms of collaboration: 
N-tuple helix extensions and TH twins. Advocates of N-tuple 
helix extensions call for broadening the range of actors and 
connected perspectives engaged in collaborations. TH clus-
ters are embedded in society which, in turn, is inseparable 
from the natural environment and therefore bound to bio-
physical characteristics of the region as well as planetary 
boundaries (Carayannis et al. 2012; Van Bueren et al. 2023). 
To include according perspectives, Carayannis and Campbell 
(2009, p. 201) proposed to add ‘the perspective of the media-
based and culture-based public’ as a fourth helix, thereby 
extending the model towards a Quadruple Helix. In another 
extension, Carayannis and Campbell (2010) and Carayannis 
et al. (2012) further developed the model towards a Quintu-
ple Helix by adding the natural environment as a fifth helix. 

In fact, the model might be extended even further, into an 
‘N-tuple of helices’ (Leydesdorff 2012, p. 25). By adding 
additional helices, particularly by inviting societal actors to 
become part of the collaboration, innovation processes are 
assumed to better align with societal perspectives and facili-
tate transformative change (Grundel and Dahlström 2016).

Etzkowitz and colleagues proposed the concept of TH 
twins as a different way of coping with exclusivity concerns 
(Cai and Etzkowitz 2020). A TH twin is a university–gov-
ernment–public collaboration mirroring original TH clus-
ters with a specific focus on realizing sustainability goals 
(Etzkowitz and Zhou 2006; Zhou and Etzkowitz 2021; Geb-
hardt et al. 2022). Twinning the original TH should foster 
innovation that is not purely justified on economic merits 
and therefore assumed to better align with societal demands 
(Zhou and Etzkowitz 2021).

These forementioned conceptual and organizational 
advances both aim at inviting societal actors to become 
part of the collaboration. However, dealing with this form 
of invited input does not suffice in addressing input from 
societal actors that are not part of the collaboration (Grun-
del and Dahlström 2016; Cuppen 2018). Scholars have 
therefore reflected on questions such as who should par-
take and have influence in TH collaborations, what to do 
with possible knowledge imbalances, or how to avoid the 
‘incorporation and co-optation [of the participation pro-
cess] by powerful political and scientific institutions or 
economic actors’ (Wehling 2012, p. 55). One proposition 
to counter knowledge imbalances is to develop a continu-
ous learning approach, rather than organizing (a series of) 
singular moments of invited participation (Wehling 2012). 
Continuous learning takes place alongside the societal opin-
ion formation process, in which actors change positions over 
time when encountered with new information and opinions 
(Cuppen 2018). TH clusters that aim to adhere to societal 
ambitions can learn from these developing opinions, inter-
ests, ideas, and values without making all actors part of the 
collaboration or organizing public participation processes. 
TH clusters can adapt and learn by listening to this uninvited 
societal input.

‘Dealing with’ uninvited societal input

In this paper, we conceptualize such uninvited societal input 
as back talk. The notion of back talk stems from design 
rationality thinking and describes a form of direct reaction 
towards new realities created by policy designers in action 
(Schön 1983; Schön and Rein 1994; Korsmeyer et al. 2022). 
Back talk consists of the ‘messages sent back to policy 
designers that surprise them by violating their taken-for-
granted assumptions’ (Schön and Rein 1994, p. 123). This 
back talk exceeds feedback, because it fosters reflection-
in-action on beliefs that underlie design decisions (Yanow 

1  The abbreviation e.V. stands for eingetragener Verein, a German 
legal denomination for a registered non-profit association.
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2009; Kuitenbrouwer 2018). TH cluster partners function as 
policy designers in developing business models and organi-
zational policies. Societal actors, through media and other 
outlets, may bring in perspectives, knowledge, ideas, and 
values that critically scrutinize or even conflict with the per-
spectives held by the TH cluster. For example, societal actors 
may question the resource harvesting, production process, or 
product properties and uses of bio-based products developed 
by TH cluster collaborators. Moreover, back talk scrutinizes 
taken-for-granted assumptions, including the fundamental 
logics and value considerations underlying bio-based pro-
duction (Metze et al. 2017).

To conceptualize how collaborating actors within a 
TH cluster deal with back talk, we draw on organizational 
learning literature, which has a long tradition in explain-
ing how organizations learn. According to this literature, 
organizations reflectively learn by effectively hearing and 
listening to societal input (Jacobs and Coghlan 2005; Pahl-
Wostl 2009). Organizations necessarily do so selectively, 
because people cognitively filter incoming information and 
interpret it according to underlying belief systems, so-called 
frames (Schön and Rein 1994). Hearing, listening, and learn-
ing are capabilities. A capability is an organization’s abil-
ity to observe ill-defined and contested problems and to act 
accordingly (Termeer et al. 2015).

More specifically, hearing is an organization’s capabil-
ity to detect societal back talk. For an individual, hearing is 
‘the physiological detection of auditory stimuli’ (Yip and 
Fisher 2022, p. 660), while for organizations, hearing is the 
detection of diffuse input from outside the organization’s 
boundaries. Organizations can increase their hearing capa-
bility by expanding and diversifying their network (Lahtinen 
2013; Gieske et al. 2016).

Listening is an organization’s capability to constitute 
relationships with societal actors for intersubjective meaning 
generation (Jacobs and Coghlan 2005). While a multitude 
of definitions of listening in organizational contexts exist, a 
common denominator is that listening ‘is an interpersonal 
communication process that involves a listener receiving 
messages from a speaker’ as well as ‘responses that signal 
comprehension’ (Yip and Fisher 2022, p. 657, original high-
lighting). Whereas hearing is a precondition for listening by 
the detection of input, listening exceeds hearing because it 

involves the generation of meaning of this input between 
persons (Jacobs and Coghlan 2005; Van Quaquebeke and 
Felps 2018). Feedbacks in this sequence are possible, as lis-
tening to societal back talk can result in identifying blind 
spots concerning which actors are currently not being heard 
and a consequent network extension. Meaningful listening 
reaches the depth of fundamental values and tacit belief sys-
tems (Jacobs and Coghlan 2005). Particularly valuable for 
organizations is listening to actors that sponsor divergent 
frames, which enables exchanging perspectives across the 
boundaries of one’s own cognitive frame (Schön and Rein 
1994).

Learning is an organization’s capability for reflection 
and adaptation, if necessary (cf. Belle 2016; Presbitero et al. 
2017). Learning can be achieved in different depths. First-
loop learning describes adaptations within current logics; 
second-loop learning describes adaptations of underlying 
logics themselves (Argyris and Schön 1978). Third-loop 
learning means working towards adapting the context, 
which shapes underlying logics (Hargrove 2008; Pahl-
Wostl 2009; Gerritsen 2019). Learning experiences need to 
be stored in an organizational memory to not be forgotten 
when personnel within an organization shifts (Argyris and 
Schön 1978). In an interorganizational context, listening 
is a precondition for learning because knowledge needs to 
be transferred beyond organizational boundaries. Learn-
ing must therefore include the ability to share knowledge 
across different groups (cf. Presbitero et al. 2017). Also in 
this sequence, a feedback is possible, since organizations 
can learn to improve their hearing and listening capabilities 
(see Table 1).

Materials and methods

To empirically anchor the outlined conceptualization, we 
explored processes and preconditions of hearing, listening, 
and learning from societal back talk by bioeconomy TH 
clusters. We did so in three different cases of TH clusters 
(see Table 2) that all had some form of media exposure. 
In all clusters, actors from industry, local government, and 
research collaborated on the transition from fossil to bio-
based industries in the EU. The selected cases concern three 

Table 1   Key processes and 
preconditions of organizational 
hearing, listening, and learning 
capabilities

Capability Processes Preconditions

Hearing Detection of back talk • Network outside of cluster boundaries
Listening Interpersonal generation of meaning • Hearing

• Meaningful relationships with outsiders
Learning Reflection and implementation of required 

adaptations
• Listening
• Ability to share knowledge across and 

beyond cluster boundaries
• Organizational memory
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TH clusters facilitating three different forms of bioeconomy 
projects in three different EU member states that operate in 
three different stages of development at the time of writing: 
(1) a transition towards green chemistry around multiple 
bio-based raw materials on Chemistry Park Delfzijl (the 
Netherlands) with several operating industrial installations; 
(2) a large-scale factory to produce bio-based chemicals (a 
so-called biorefinery) in a former petrochemical region in 
Leuna (Germany), which is planned to operate in the near 
future; and (3) a knowledge-based bioeconomy and renew-
able energy hub hosting several pilot installations for organic 
waste treatment and dairy by-product refining on a former 
mining site in Lisheen (Ireland) in the early stages of devel-
opment, with no operations on industrial scale taking place. 
This diversity allowed us to study the content of back talk 
that arises for projects across a range of raw materials, pro-
cess technologies, and products as well as in different devel-
opment phases, and how TH clusters with different degrees 
of institutionalization deal with this back talk. This will help 
to contextualize the different processes and preconditions for 
hearing, listening, and learning.

We gathered three types of data (interviews, newspaper 
articles, and policy and planning documents) for different 
purposes. We conducted 23 in-depth interviews (Weiss 
1995) to understand how the bioeconomy projects have been 
developed in the different regions and how cluster partners 
deal with back talk. Accordingly, interviews centred around 
the development processes of the respective cluster and 
connected bioeconomy projects, relationships with societal 
actors, as well as the content of societal input. Annex 1 con-
tains an overview of interview partners. As the focus of this 

study is on TH organizations, we focussed the interviews on 
the cluster organizations’ management boards.

To identify the content of societal back talk, we also 
interviewed local actors that were not a collaborating partner 
in the TH cluster. In addition, we collected newspaper arti-
cles from the Nexis Uni data base. We used the key words 
“biorefinery” and “bioeconomy” in the respective languages, 
in combination with the specific region, the names of the 
cluster organizations, and involved companies.2 In total, we 
collected 555 newspaper articles for Delfzijl, 309 for Leuna, 
and 74 for Lisheen. To contextualize this more localized 
back talk in the broader bioeconomy transition, we examined 
24 policy and planning documents, see Annex 2 for an over-
view. Documents were either found online or were provided 
by interview partners to further substantiate claims or clarify 
points that they made during interviews.

For the analysis of processes and preconditions for hear-
ing, listening, and learning as well as for identifying societal 
back talk in each case, we conducted an interpretative analy-
sis (Yanow and Schwartz-Shea 2015). We coded the data 
thematically in Atlas.ti 22 for instances of what interview 
respondents experienced or newspapers reported as impor-
tant events in the development of the projects. Furthermore, 
we coded for the content of back talk in interviews with 

Table 2   Overview of case characteristics

Cluster organization Involved actors Connected bioeconomy project(s) Operational phase

Chemport Europe (Northern Nether-
lands)

Industry: enterprises in the food, mate-
rials, chemicals, waste management, 
and energy sectors

Government: provincial administrations
Academia: five connected universities 

and universities of applied sciences

Chemistry parks; waste manage-
ment projects; R&D facilities; 
knowledge campus

Established, expanding

Bioeconomy e.V. (Saxony-Anhalt, 
Germany)

Industry: chemistry enterprises plus 
suppliers

Government: saxony-Anhalt state 
administration

Academia: three connected universities 
and universities of applied sciences; 
various private research institutes

Chemistry parks Expanding; biorefinery 
about to become 
operational

Irish Bioeconomy Foundation (Tipper-
ary, Ireland)

Industry: enterprises in the food, 
biotechnology, and renewable energy 
sectors

Government: county administration
Academia: nine connected universities, 

universities of applied sciences, and 
research institutes

Rehabilitation of a mining area by 
developing a renewable energy 
and bioeconomy hub

Conceptual, initial

2  For Delfzijl, the search string was (“Chemport Europe” OR “Che-
miepark Delfzijl”), for Leuna: ((Bioraffinerie OR “Bio-raffinerie”) 
AND (Leuna OR Sachsen-Anhalt OR "Sachsen Anhalt" OR UPM)), 
and for Lisheen: ((Tipperary OR Lisheen) AND (biorefinery OR bio-
economy OR "bio-based" OR biobased)). Articles published before 
April 24, 2023 were included in the analysis.
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societal actors and newspaper articles. In interview tran-
scripts, we coded statements congruent with the assigned 
topics of hearing, listening, and learning. We identified 
codes arising from the interview data and categorized them 
into the defined topics (Weiss 1995). During an initial round 
of reading, we constructed the coding scheme, which we 
provide in Annex 3. In a second round, we congruently 
coded the material based on the coding scheme.

Results

We present the analysis results of the three cases by starting 
with a brief description of the respective TH cluster and the 
connected bioeconomy project(s). Next, we outline per case 
(1) the content of back talk and (2) the empirical anchoring 
of processes of and preconditions for hearing, listening, and 
learning capabilities.

Chemport Europe (the Netherlands)

Chemport Europe has the mission to foster a bio-based 
chemistry in the Northern Netherlands, one of the major 
projects being Chemistry Park Delfzijl. The approximately 
1400-hectare site traditionally hosted chemical industries 
valorizing proximate salt deposits. Nowadays, the site is 
transitioning towards bio-based chemistry. The Chemport 
Europe TH cluster originates from a collaboration of the 
provinces of Groningen and Drenthe to stimulate green 
chemistry investments, following on from a report of a 
commission around former Shell president and senator Rein 
Willems (John 2019; NL11_G3). The cluster is a loosely 
organized network of businesses, research institutes, and the 
provincial administrations. The management board is sec-
onded from the different partner organizations.

Back talk

Local back talk in this case has centred around accidents 
on site, for instance a fire of unknown cause and resulting 
smoke generation (e.g. Eemsbode 2022). In addition to this, 
a regional newspaper reported environmental nuisances in 
the neighbouring village of Borgsweer, such as noise and 
odour emissions (Johan 2013). In the same article, a local 
action group expressed concerns that small, surrounding vil-
lages have to bear the environmental costs, while the town 
of Delfzijl reaps the economic benefits. From the interviews 
with societal actors, we learned that recently, societal back 
talk also contains less local concerns. Installations on site 
are discussed because of their required energy demand as 

well as sustainability concerns about overseas shipments of 
bio-resources to be used for production (NL8_A). Hence, 
societal back talk in this case ranges from on-site safety 
issues to local environmental concerns and more regional 
or even global possible downsides of large-scale bio-based 
production.

Hearing

We conceptualized hearing as the process of detecting soci-
etal back talk, with the precondition of having a network 
that spans beyond the cluster’s boundaries. In this case, we 
find that hearing is mostly restricted to the own cluster or to 
experts in the cluster’s network.

When asked about hearing capabilities, interviewees 
referred to hearing and knowing about general public con-
cerns due to their processes of reading newspapers, engaging 
on social media and because in rural regions people know 
each other (NL6_G; NL8_A; NL9_I). However, interview 
partners pointed out that the diffuseness of the general pub-
lic impedes their hearing capabilities. As one interviewee 
expressed: in contrast to organizations with an organigram, 
it is hard to pinpoint contact persons in the broader public 
(NL6_G).

In relation to this, interview partners mentioned several 
preconditions for hearing: transparency as well as equipped 
personnel who are able to hear concerns and extend the 
organization’s network. Regarding transparency, collabo-
rating partners stressed that to provide input, the public first 
needs to be informed transparently about operations on site 
(NL9_I; NL11_G). Actors involved in the cluster claimed 
to achieve transparency, for instance by elaborating newslet-
ters, informing the local press, and engaging on social media 
(NL9_I). In addition to transparency, cluster partners pointed 
out that organizations also need sufficiently equipped per-
sonnel to hear public back talk. However, Chemport Europe 
is merely a bridging organization with limited resources:

“We aren’t actively engaging with citizens who are 
worried. […] If that were the case, we’d be moving 
too far away from our core mission. It’s a very flat, 
small organization. We already struggle to get our 
work done. That would then no longer be manageable 
for us.” (NL11_G)

Another precondition to hear is a network exceeding the 
cluster’s boundaries. In this case, we find that apart from 
talks within the own cluster or the connected industrial eco-
system, networking outside cluster boundaries only stretches 
as far as expert symposia (NL4_G) or information evenings 
for the direct neighbourhood (NL8_A). Consequently, clus-
ter partners only hear aspects restricted to technical issues 
and local emissions or incidents. As expressed by several 
interviewees, fundamental issues, such as the availability of 3  These codes refer to analysed interview transcripts, see Annex 1.
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bio-based raw material, are less discussed (NL2_I; NL5_G; 
NL6_G). One way to solve this, according to interviewees, 
is that public concerns should be brought in by involved 
partners, in particular from the academic and government 
helices (NL6_G; NL8_A; NL9_I).

Listening

We conceptualized listening as the two-directional process 
of generating meaning between persons, provided that rela-
tionships with societal actors are in place that enable the 
utterance of underlying beliefs.

In Delfzijl, cluster partners claimed to achieve a dia-
logue of sufficient depth by the process of trying to properly 
understand stakeholder concerns (NL6_G). However, in this 
case, cluster partners aimed at informing the public (NL2_I; 
NL9_I; NL11_G). Such one-directional communication 
channels with the broader public does not reach the level of 
fundamental values and leaves little room for critical back-
talk to surface. As one interviewee said: discussions centre 
around technical aspects (NL4_G). This is because actors 
professionally involved in the cluster organization stressed 
that emotional concerns should be clearly separated from 
evidence-based discussions (NL1_I). For instance, clus-
ter partners experienced that citizens connect the circular 
materials transition with the energy transition, which would 
interfere a productive dialogue. One interviewee explained:

“On the energy side, the coal-fired power plant at 
Eemshaven is also in play, with the idea that you will 
first add biomass to it and eventually switch over com-
pletely. That is a discussion that really plays in the 
public. […] The discussion on the energy side is really 
conducted and very relevant. The materials discussion 
is much less of an issue, but the discussion is polluted 
by what is happening on the energy side.” (NL9_I)

Interviewed TH cluster collaborators confirmed the value 
of forming long-term relationships by continuous dialogue 
and regard this as a crucial precondition to properly under-
stand stakeholders (NL4_G; NL5_G; NL6_G; NL9_I). How-
ever, it is unclear who precisely is responsible for estab-
lishing such relationships. While cluster partners pointed 
at other involved helices (NL11_G; NL6_G), provincial 
government officers regarded the national government as 
responsible for collecting stakeholder concerns and forming 
a clear vision (NL6_G; NL11_G).

Learning

According to our conceptualization, learning consists of 
reflecting on what is heard and listened to as well as the 
implementation of necessary adaptations. Preconditions are 
the ability to share knowledge across and beyond cluster 

boundaries and an organizational memory to not ‘forget’ 
what was learned. In this case, we find that learning from 
societal back talk does not exceed first-loop adaptations of 
already established business models by gradually sharpening 
funding criteria.

For Chemport Europe, cluster partners attributed positive 
effects to collaborations that include multiple perspectives, 
enabling a reflection process by looking at a problem with 
a different lens (NL4_G; NL5_G). Based on insights from 
these reflections, interviewees involved in the cluster noted 
that research calls and funding criteria have been sharpened 
gradually (NL3_G; NL6_G). For example, a stronger focus 
on the sustainability of raw material harvesting and transport 
(NL10_I) as well as emissions, have been considered more 
in operations in Delfzijl:

“We’re learning in the sense that we’re well aware that 
sustainability is a must […] That you have to take steps 
towards emission reduction.” (NL11_G)

An organizational memory is a precondition for continu-
ous learning from the dialogue with the cluster’s societal 
environment. However, in this case, insights are stored in 
dispersed organizational memories because the cluster is 
organized as an informal network. A lacking common organ-
izational memory is indicated by an interviewee who pointed 
out that it is unclear whether adaptations are due to public 
pressure or an intrinsic motivation of involved organizations 
to change operations (NL9_I). Moreover, several interview 
partners felt that a predominant risk-averse mentality, in 
particular of investors, impedes further learning (NL1_I; 
NL2_I; NL5_G; NL7_I). This mentality undermines the 
feasibility of experimentation and to develop radically new 
business models (NL5_G).

In sum, we find that learning experiences in Delfzijl are 
spread across the various partner organizations and the con-
nected industrial ecosystem. Particularly valuable is listen-
ing to actors sponsoring divergent frames. However, in this 
case, cluster partners mainly listen to experts sponsoring 
congruent techno-scientific frames. Instead of a two-direc-
tional dialogue, communication with the public is restricted 
to one-way communication, as involved actors fear a ‘pollu-
tion’ of discussions by emotional and apparently unrelated 
concerns. Although framed by cluster partners as being 
clearly separable, the bioenergy and -material transitions 
share fundamental similarities, for example value-based 
questions on the scale of consumption and the availability 
of raw material. Such fundamental concerns are not heard 
and consequently remain undiscussed. While the shift from 
fossil to bio-based production in general is a major adapta-
tion of underlying production logics, linear take-use-dispose 
logics within bio-based production remain widely unchal-
lenged within this cluster.
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Bioeconomy e.V. (Germany)

Saxony-Anhalt in Eastern Germany has a long industrial tra-
dition in the chemical sector. Currently, the region strives to 
become one of Europe’s forerunners in developing a more 
sustainable chemistry sector, facilitated by the Bioeconomy 
e.V. TH cluster. One of the region’s major chemical indus-
try ecosystems is the 1,300-hectare Leuna Chemistry Park, 
where the multinational wood company UPM constructs a 
large-scale biorefinery. The biorefinery is planned to become 
operational in 2024 to produce the platform chemicals bio-
monoethylene glycol (bio-MEG) and bio-monopropylene 
glycol (bio-MPG) out of local beech wood. The industrial 
ecosystem in Leuna is closely intertwined with the clus-
ter organization, since directors of UPM and the chemistry 
park’s infrastructure company are also board members of 
Bioeconomy e.V. The TH cluster is a formally registered 
association with an honorary management board consisting 
of seconded members from the different partner organiza-
tions. A state government representative is advisory com-
mittee member.

Back talk

Local back talk in Leuna concerns the scale until which sus-
tainably sourced wood is available in the region (dpa, 17 
August 2023; DE3_C; DE5_A), which is the biorefinery’s 
envisaged raw material. When more industrial actors start 
demanding regional wood resources, this could cause short-
ages (DE3_C). Moreover, an interviewed politician who is 
not affiliated with the cluster pointed out that in the future, 
water availability might be limited for industrial processes 
due to climate change impacts (DE4_G). Furthermore, the 
chemistry park’s high energy demand is under scrutiny in the 
context of the German energy transition (Ronzheimer 2019). 
In addition to these national and regional concerns, more 
local back talk concerns fears about a further spreading of 
the industrial park towards agricultural areas, which might 
lead to land use conflicts (DE4_G).

Hearing

In Leuna, interviewed cluster partners noted similar pro-
cesses of hearing back talk as in Delfzijl. Also here, trans-
parency was pointed out as a precondition for gathering 
back talk. However, interviewed cluster partners focussed 
on scientific input, which restricts the range of heard actors 
and concerns.

In this case, cluster partners stated that they gather back 
talk by the processes of engaging on social media (DE1_I), 
organizing expert conferences (DE6_I), publishing a news-
letter (DE2_I; DE6_I), by making sure to appear regularly 
in local newspapers (DE2_I), and by organizing open days 

and bus tours on site (DE2_I). Accordingly, an interviewee 
underlined that the Leuna Chemistry Park has an award-
winning visitor centre (DE2_I).

Cluster partners in Leuna stressed the importance of a 
broad network, both within the cluster and beyond clus-
ter boundaries as a precondition to hear societal concerns 
(DE2_I; DE5_A). Within the cluster, involved partners are 
assumed to bring in societal input (DE1_I; DE2_I; DE5_A). 
To also gather input from beyond the cluster’s boundaries, 
partners underlined transparency as a requirement. As one 
interviewee argued:

“It’s important to us […] to be maximally transparent 
with regard to our activities, otherwise it is difficult 
to build trust. At the same time, it’s important […] to 
argue in a fact-based manner and to base our argu-
ments on scientific foundations. In my experience, we 
can then succeed in convincing even really critical 
voices.” (DE1_I)

However, this focus on the ‘fact-based’ discussion also 
establishes a bias of whose input is heard. Resultingly, clus-
ter partners noted that input from outside the cluster organi-
zation is restricted to experts, for instance from the state gov-
ernment or the municipal administration (DE2_I; DE7_G).

Listening

In Leuna, both cluster partners and societal actors noted a 
generally supportive attitude for large-scale chemical indus-
try due to the region’s long industrial tradition (DE2_I; 
DE3_C; DE4_G; DE7_G). According to cluster partners, 
this attitude forms the basis for an informed listening pro-
cess (DE2_I). According to one interviewee who is not 
affiliated with the cluster, it is precisely the long-standing 
chemistry tradition and the public’s attitude of not having 
unsubstantiated concerns that would allow for a more fun-
damental debate:

“We have enormous expertise in this [chemistry] sec-
tor, we have a high level of acceptance among the 
population for these topics […]. There isn’t an atti-
tude of: Chemical industry? We don't want that here! 
[We should] use this positively as a starting point for 
a real […] societal debate that weighs up also broader 
issues.” (DE4_G)

Based on this supportive attitude, cluster partners under-
lined the careful explanation of fact-based information to 
the public as a precondition for fruitful dialogue (DE1_I; 
DE5_A). To this end, cluster partners strived to broadly 
invite to thematic events and open days (DE6_I). However, 
societal actors experienced that these formats do not form 
fora to bring in critical statements about currently unre-
solved issues (DE4_G). Such issues include to what scale a 
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bioeconomy is sustainable in the region as well as unclear 
impacts on land use and biodiversity (DE3_C; DE4_G; 
DE6_I).

Learning

In Leuna, several adaptations have been implemented, 
although it is not always clear if this is a consequence of 
learning from societal back talk or rather a matching of pub-
lic concerns with business adaptations that would have been 
implemented anyway.

According to an interviewee, adaptation processes 
included the introduction of a sourcing radius for utilized 
wood of 250 kms around the biorefinery (DE1_I). Although 
this measure could function to address broader societal con-
cerns that biorefinery wood demand could cause tropical 
deforestation, a critical interviewee noted that the motivation 
to implement this measure could also be to prevent even 
stricter regulation (DE4_G). As another adaptation, the 
installation runs on beech wood residues from production 
forestry management (DE2_I; DE5_A; DE6_I), matching 
overarching political strategies in Saxony-Anhalt (Saxony-
Anhalt State Government, 2021a,b). As an interviewee 
explained:

“[The biorefinery] uses beech wood that comes from 
forestry management. […] Beech wood is unsuitable 
as construction wood because it swells too much. So 
up to now, two-thirds of it ends up in the fireplace. […] 
It’s precisely the demand for this beech wood that pro-
motes forest conversion and makes forests more resil-
ient to drought and pest infestation. In this respect, 
there is no fear that forests will be cut down. Rather, 
the forest will be strengthened.” (DE2_I)

However, another interviewee highlighted that this adap-
tation only partly addresses fundamental concerns, because 
reflections on future use conflicts lack:

“UPM itself says that they aim to use wood that is 
currently rarely used […]: thinning wood, crown 
wood, which isn’t really interesting for the construc-
tion industry... This is in principle good and correct 
and can also help to overcome scepticism. [...] The 
question is whether the quantities that UPM needs can 
actually be obtained sustainably from the region. […] 
This will become more acute when UPM is not the only 
actor that focuses on a bioeconomy.” (DE4_G)

Sharing knowledge beyond cluster boundaries as a pre-
condition for learning is restricted in this way. Since fora for 
fundamental discussions lack, societal actors cannot chan-
nel back their perspectives on how established adaptations 
fail to fully address fundamental concerns (DE4_G). As a 
result, divergent views between cluster partners and societal 

actors remain conflicting on whether implemented adapta-
tions form learning successes.

In sum, also in this case, actors involved in the TH clus-
ter focus on informing the public instead of seeking back 
talk. Cluster partners stress that dialogue needs to be fact-
based, meaning a focus on their own techno-scientific fram-
ing. While this fact-based information might help to create 
a common language for mutual understanding, it also has 
exclusion effects, which limit the range of heard societal 
actors. Consequently, broader public concerns regarding the 
scale of production and possible future conflicting uses of 
limited wood resources are left unaddressed.

Irish Bioeconomy Foundation (Ireland)

To rehabilitate the site of a former zinc and lead mine, the 
Irish Bioeconomy Foundation aims to facilitate the estab-
lishment of a bioeconomy and renewable energy campus in 
Lisheen, a remote site in Northern Tipperary. Mining opera-
tions ceased in 2015 and a task force initiated a closure plan. 
The approximately 455-hectare site currently hosts renew-
able energy projects and bio-chemistry pilot installations. 
In the near future, cluster partners hope to attract further 
projects. Envisaged raw materials include dairy by-products, 
residual organic waste, and agricultural waste. Planned prod-
ucts entail energy, biogas, biochemicals, and nutritional 
goods. The cluster organization has a salaried management 
team. Member organizations are corporate partners, univer-
sities, and Tipperary County Council, the regional adminis-
tration. As such, Tipperary County Council has fragmented 
roles as cluster partner on the one hand and permit and plan-
ning authority on the other hand. Different departments take 
on the separate roles.

Back talk

In Lisheen, local back talk is scarce at the current stage. 
An official submission to a current planning process on site 
contained questions about expected traffic volumes and what 
forms of waste will be used (Tipperary County Council, 
2022). Arguably due to the site’s remote location, neigh-
bourhood concerns about local environmental nuisances 
have not surfaced so far. Nationally, in particular the dilution 
of bio-methane with fossil gas in the national gas grid is dis-
cussed. In this vein, an environmental organization pointed 
out that this practice could lock-in grid infrastructure and 
perpetuate fossil gas use (An Taisce, 2020). Similarly, an 
interviewee feared that valorising dairy by-products could 
contribute to unsustainable scales of cattle farming (IE4_C). 
More generally, the interviewee stressed that just because a 
product is bio-based, it does not mean that it is more circular 
or sustainable: Single-use packing remains wasteful, even if 
it is bio-based (IE4_C). While local back talk is scarce in 
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this case, the bioeconomy in general is discussed controver-
sially on national level.

Hearing

In this case, hearing societal back talk is restricted to for-
mal planning procedures, with limited public attention and 
participation. Cluster partners in this case claimed to hear 
societal concerns in a similar fashion as in the other cases, 
namely by processes of being attentive of local newspaper 
reports, social media, and participating in expert consortia 
(IE3_I). In the other two cases, responsibilities for societal 
dialogue were unclear. In this case, this task was clearly 
concentrated in the cluster management.

In the other two cases, cluster partners underlined the 
value of transparency as a precondition for hearing back 
talk. In Lisheen, TH developers rather sticked to fulfilling 
minimum notification requirements for permitting processes. 
This is because current plans to hear public back talk centred 
around invited public participation: Neighbours may partici-
pate in formal planning procedures, for instance by means 
of formal objection procedures (IE1_G; IE2_G). However, 
participation in these procedures remained limited. An inter-
viewee attributed this to the lacking tangibility of develop-
ments on site:

“It's very hard for the public to engage, where they 
can't find something tangible, what this means to them 
on the ground. […] Trying to roll out these very high-
level policies that mean nothing to an ordinary Joe 
Soap until there's something happening on the ground 
in proximity to him is very, very difficult” (IE1_G)

Listening

In this case, local actors voiced high hopes for the process 
of establishing a spatial master plan for the site:

“We have […] an objective to prepare a master plan 
for the campus. […] There are multiple landowners, 
multiple stakeholders... […] It needs to have engage-
ment and it needs to have buy-in. That hasn't been 
done to date. And it's actually one of the key issues 
[…] that we don't have a very coherent master plan.” 
(IE1_G)

However, as the project concerns a national flagship pro-
ject, interviewees not affiliated with the TH cluster stressed 
that discussions would also require reflections on where 
the Irish bioeconomy should head to more fundamentally 
(IE1_G; IE4_C). If the planned approach remained restricted 
to spatial aspects, this would be insufficient to discuss under-
lying, fundamental concerns. To achieve a more meaningful 

dialogue, several interviewees regarded a clear national bio-
economy vision as a precondition (IE1_G; IE3_I).

Learning

At the current, early stage of development, reflection and 
resulting adaptations have remained limited in Lisheen. So 
far, reflection processes have not involved an exchange of 
conflicting visions between cluster management, the county 
administration, and the general public on the future of the 
site:

“Where there was a lack of discussion: While it was 
discussed at a higher level, the finer detail of a discus-
sion around the master plan should have taken place 
and that should have been driven by the former mining 
operator. […] Further discussion around that would 
have possibly accelerated the process more.” (IE3_I)

To address this, cluster partners aimed to achieve tangi-
ble results as a precondition to stimulate dialogue with the 
general public. However, and perhaps paradoxically, partners 
felt that lengthy objection procedures during the planning 
process could impede the development of tangible results 
(IE3_I).

In sum, we find that conflict smoulders in mismatching, 
but undiscussed perspectives regarding the site’s future. On 
the one hand, project developers aim at producing fast, tangi-
ble results and therefore have an incentive to be less restric-
tive on what initiatives settle on site. On the other hand, the 
county administration has the ambition to develop a national 
forerunner project. For this end, the county administration 
targets initiatives that develop activities higher on the ladder 
of circularity, requiring to be more selective on what initia-
tives operate on site.

Discussion and concluding remarks

This paper started with the aim of exploring how bioec-
onomy TH clusters deal with societal back talk. Table 3 
summarizes our results for the individual cases. Across the 
analysed cases, we find that cluster partners actively create 
a public of ‘outsiders’ by centring the debate around tech-
nical issues and disregarding emotional and fundamental 
concerns as unscientific or unrelated. As a consequence, 
cluster partners become ‘insiders’, who do not hear uninvited 
back talk that scrutinizes and challenges their tacit belief 
systems. Rather, ‘insiders’ focus on informing ‘outsiders’ 
about what they perceive as benefits of their projects. By this 
one-directional approach, listening is limited to issues that 
are already known within the cluster and can be answered by 
informing about technical adaptations. Fundamental issues, 
such as interlinkages with the energy transition (Delfzijl), 
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future use conflicts about woody raw materials (Leuna), or 
what initiatives should settle on site (Lisheen) remain largely 
unaddressed. Learning from uninvited input is therefore 
restricted to single-loop adjustments. In shifting the resource 
base from fossil to bio-based, fundamental logics, such as 
linear extract–use–dispose production and unsustainable 
demand scales, are left undiscussed.

Our empirical findings help in sharpening the concep-
tualization of organizational hearing, listening, and learn-
ing capabilities, which we have developed by building on 
organizational learning literature (e.g. Argyris and Schön 
1978; Jacobs and Coghlan 2005; Pahl-Wostl 2009). Regard-
ing hearing in TH organizations, cluster partners in Delfzijl 
and Leuna pointed out that transparency and sufficiently 
equipped personnel are additional preconditions for the 
conceptualized precondition of networking beyond cluster 
boundaries. In Lisheen, however, cluster partners are hesi-
tant to exceed minimum transparency requirements because 
they fear that formal objections could further delay planning 
processes.

Listening involves deepening established communication 
channels towards value-based discussions. Achieving this 
depth requires commitment towards longer-term relation-
ships. Moreover, instead of listening only to actors with 
uncritical or coherent perspectives, we have specified that 
TH collaborators need to actively seek actors sponsoring 
divergent frames and not avoid conflict. Innovative potential 
lies precisely in appreciating multiple, plural, and diverse 
perspectives. Our results indicate that a one-way sending 
approach does not suffice to expose bioeconomy projects to 
such critical perspectives.

To achieve learning effects, TH organizations need not 
only to task personnel and commit to long-term relation-
ships, but also to institutionalize processes for structural 
and continuous reflection and improvement. Our results 
underline that the value of this learning process lies in the 
reciprocity with the public. For instance, being transparent 
as cluster partners enables uninvolved societal actors to utter 
back talk that is targeted to the specific operation. By lis-
tening to the cluster organization’s reaction, societal actors 
learn what relevant issues are not yet discussed in relation to 
the specific project. Hence, learning is bidirectional: Cluster 
partners and societal actors continuously learn by listening 
to each other. Cluster organizations point towards involved 
helices as being responsible for and capable of organizing 
learning processes. However, not gathering learning experi-
ences in the organizational memory of the cluster organiza-
tion itself holds the risk that learning experiences remain 
dispersed across the various partner organizations.

This study contributes to the sustainability science lit-
erature by offering a novel perspective on the govern-
ance instrument of collaborative innovation clusters. For 
these collaborations, we point out the value of not only 

considering invited participation, but also uninvited societal 
input. This is required because also collaborations organized 
as a TH (without a helix representing the public) inevitably 
have to operate within a societal environment. Dealing with 
back talk from this societal environment in collaborative 
innovation projects is not a mechanistic process, but inher-
ently political. In our cases, cluster partners—intentionally 
or not—work towards closing down the debate towards a 
biased perspective of what arguments are regarded as valid. 
This is done by dismissing concerns based on emotions or 
values as unscientific and not evidence based. By steer-
ing the discussion towards techno-economic aspects and 
imposing according standards, project developers exercise 
power over ideas (see Carstensen and Schmidt 2016). Clos-
ing down discussions about how publicly fostered innova-
tion processes align with societal sustainability missions 
towards technical issues and techno-economic knowledge 
misrepresent messy and ambiguous political process as 
value-neutral, objective, and analytical (Dorren and Wolf 
2023). This makes projects seem less controversial because 
fundamental concerns are not discussed (Stirling 2008). 
As a consequence, cluster ‘insiders’ create supportive pub-
lics of ‘outsiders’, which hinders surfacing fundamentally 
different, value-based concerns (Chakraborty and Pandey 
2023). This impedes learning in a self-enforcing dynamic. 
A closed-down discussion leads to limited learning, which 
further diminishes opportunities to open up the discussion 
again. In this vein, decisionmakers in TH clusters should not 
avoid societal back talk, but regard it as an opportunity to 
surface undiscussed, fundamental issues.

Regarding the scholarship on the governance of the 
European bioeconomy transition, our findings further 
substantiate how the identified discursive lock-in towards 
techno-economic modernization pathways in broader dis-
cussions (Simoens et al. 2022; Starke et al. 2023) institu-
tionalizes also in concrete projects. This is because cluster 
partners deal with societal input selectively, with a bias 
towards less critical, easily ‘repairable’ input. Arguably, 
closing down public debates towards technical issues 
favours adjustments that remain near to linear status quo 
practices. Instead of debating fundamental issues, such 
as how to reduce demand for energy and material or the 
distribution of the limited pool of available bio-based 
resources, the debate centres around technological opti-
mization (see also Bogner and Dahlke 2022). Innovation 
projects might therefore remain near to status quo ways 
of thinking and doing with less potential for more trans-
formative solutions. These findings contribute to illumi-
nating why the bioeconomy transition might fall short on 
its transformative potential regarding its sustainability 
and circularity promises (Ramcilovic-Suominen 2022; 
Ahola-Launonen and Kurki 2022; Eversberg et al. 2023b; 
Lühmann and Vogelpohl 2023). In this sense, our analysis 
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constitutes a further step in acknowledging the innovative 
power of controversies for a more transformative bioec-
onomy transition. These insights are not only of societal 
interest, but also prudent for bioeconomy innovators to 
consider: When fundamental issues are left unaddressed 
in early stages of innovation projects, controversies might 
surface at later stages, where negative effects are more 
tangible and public attention is higher. However, as the 
development process of bioeconomy projects continues, 
costly solutions are locked-in and adaptations towards 
alternative pathways are less feasible.

In addition to these contributions, our analysis also 
has limitations. The starting point of our interviews were 
cluster partners, in particular the management boards of 
analysed TH clusters. To assess the content of back talk, 
we referred to newspaper articles, policy documents, and 
a limited range of interviewed unaffiliated actors. This 
approach does not allow conclusions about the extent of 
societal back talk in analysed cases. Future studies could 
study the back talk of a broader range of uninvolved soci-
etal actors. Due to a challenging identifiability of these 
actors, broader research designs would need to be applied, 
for instance surveys or social media studies. Moreover, 
we demarcated our analysis to bioeconomy TH clusters, 
which are particularly interesting due to the complexity of 
the bioeconomy transition and the range of back talk that 
includes localized concerns, but also broader input regard-
ing the desirability and directionality of the bioeconomy 
transition. However, also other forms of collaborative 
innovation projects are relevant for exploring how soci-
etal back talk contributes to innovation. Beyond the bio-
economy transition, identified patterns might be relevant 
for adjacent sustainability transitions as well, for instance 
in the energy, mobility, food, or water management sec-
tors. Further (comparative) analyses could contextualize 
our findings for other forms of collaborative innovation 
endeavours and in other sustainability transitions.
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