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Abstract

The bioeconomy has been discussed as a key strategy for addressing sustainability chal-
lenges, particularly regarding the transition from fossil-based to bio-based systems, in
numerous national and supranational strategies and policy documents related to the bioe-
conomy. However, public understanding of and engagement with the bioeconomy remains
limited. This is partly due to the bias of many bioeconomy strategies and policy documents
towards technological solutions that tend to overlook the social, normative, and transfor-
mative dimensions of systemic change as well as the necessary knowledge. This opinion
paper explores the potential of narratives as a means of communicating bioeconomy re-
search in public policy, with the aim of addressing the communication gap between science,
policy, and society. When applied in responsible and nuanced ways that acknowledge their
embeddedness and context, bioeconomy (policy) narratives can support sensemaking for
science communication, improve public understanding, facilitate stakeholder engagement
and behavioural change. We argue that such narrative approaches can help to create
narrative ‘boundary objects’ that can support more inclusive and participatory processes,
enabling the co-creation of transformative knowledge for bioeconomy transitions with
stakeholders as active participants. In summary, we highlight several opportunities, as well
as limitations and implications, that could inform future work on bioeconomy narratives.

Sustainability 2025, 17, 8590 https://doi.org/10.3390/su17198590

https://doi.org/10.3390/su17198590
https://doi.org/10.3390/su17198590
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0009-0006-8851-7056
https://orcid.org/0000-0002-9269-0306
https://orcid.org/0000-0002-1132-3281
https://orcid.org/0000-0002-8281-7625
https://orcid.org/0000-0003-3473-3686
https://orcid.org/0000-0003-1496-3740
https://orcid.org/0000-0003-1878-2306
https://orcid.org/0009-0008-2508-6433
https://orcid.org/0000-0002-2752-108X
https://orcid.org/0000-0003-1141-4527
https://orcid.org/0000-0002-4996-8755
https://orcid.org/0009-0001-6360-5002
https://orcid.org/0000-0002-0388-4521
https://orcid.org/0000-0001-5281-2287
https://doi.org/10.3390/su17198590
https://www.mdpi.com/article/10.3390/su17198590?type=check_update&version=2


Sustainability 2025, 17, 8590 2 of 16

Keywords: bio-based systems; bioeconomy; policy; narratives; societal transition; science
communication; stakeholder engagement; transformative knowledge

1. Introduction: Revisiting the Bioeconomy Communication Challenge
The bioeconomy has been discussed for years as a promising response to global sus-

tainability challenges such as the climate crisis [1]. However, despite increasing efforts to
raise global awareness, the bioeconomy has not been able to fully deliver on its promises [2].
For the general audience, that is, various societal stakeholders, the bioeconomy largely
remains an unclear and abstract concept that does not directly relate to their daily lives
(e.g., for Germany, see [3]), despite growing political awareness and increasing scientific
research [4]. In that regard, although the transformation from a fossil-based to a bio(-based)
economy is often framed as a knowledge-driven endeavour (e.g., [5,6]), the type(s) of knowl-
edge required for such systemic changes, beyond new technological or scientific solutions,
seem to remain insufficiently recognised [7–11]. In addition to new forms of innovation,
multi-stakeholder cooperation, changes in our markets, technologies, (agro)ecosystems,
consumer behaviour, and policies, we also need different forms of systemic, normative,
and transformative knowledge to achieve societal transitions towards a sustainable bioe-
conomy [8,11–14]. Such fundamental sustainability-oriented changes, which also require
changes in worldviews and cultural practices, cannot be facilitated or organised in a (solely)
top–down manner [15]; it is also of paramount importance for all of us to change our
behaviour as individuals, communities, and societies. In other words, transitions towards
more sustainable and bio-based economies are collective endeavours that imply a shared
responsibility and (systemic) agency of all stakeholders, ranging from public sector ac-
tors and companies to innovative citizens and consumers [16–18]. To fulfil their (share
of) responsibility, however, they all require adequate political and societal structures that
provide education, transparent information, institutional support, and reliable regulatory
frameworks, among others. In this regard, effective communication between these different
stakeholder groups is crucial. As, for example, Giurca [4] (p. 1227) states: “Effectively
building communication bridges between science, policymaking, and society is paramount
for a successful circular bioeconomy transformation”.

Against this background, building these effective communication bridges for the bioe-
conomy presents a complex challenge that needs to be addressed specifically. As described
by Bugge et al. [1], Vivien et al. [19], Hinderer et al. [20], and various others, there is still no
consensus on what the bioeconomy actually means (e.g., how it envisages the relationships
between social, economic, and ecological systems), and there are multiple (often conflicting)
accounts, perspectives, stakeholders, and disciplines involved (e.g., [21–27]). This is also
reflected in many different conceptualisations, narratives, discourses, and visions of the
bioeconomy, some of which have been argued to contradict the original ideas of the bioeco-
nomics of Georgescu-Roegen (e.g., [19,28,29]). For example, according to Bugge et al. [1],
three ideal-typical bioeconomy visions can be distinguished, reflecting different narratives
as further elaborated and analysed by Vivien et al. [19]:

• A biotechnology vision (e.g., striving for new biotechnological research, application, and
commercialisation);

• A bioresource vision (e.g., striving for upgrading and conversion of natural resources
and new value chains through research, development, and demonstration, also driven
by biotechnology); and

• A bioecology vision (e.g., striving for circular processes and considering ecosystems
and society).
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For the European Union (EU), the biomass or bioresource-based bioeconomy has been
the dominant narrative [2,19,30], which is currently reiterated in official statements: “The
bioeconomy includes biomass production, biomass conversion into food, materials and
products, and bioenergy. The bioeconomy is essential for the EU to reach its climate and
energy goals by 2030 and climate neutrality by 2050, while combating biodiversity loss and
pollution” [31]. However, it is notable that even within the EU’s official (updated) Bioe-
conomy Strategy from 2018 [32] and the Progress Report from 2022 [33], Zepharovich and
colleagues identified nine different narratives with distinct problem framings, assumptions,
claims, and promises regarding the bioeconomy [34].

Looking at the global bioeconomy narrative, Proestou et al. [35] studied 78 bioeconomy
strategies and policies from 50 countries around the world and analysed them according
to different categories. One finding that resonates with other studies is that “the bioecon-
omy discourses and policies have not paid enough attention to issues of social inclusion,
societal dialogue, and social innovation” [35] (p. 388). Instead, communication on bioe-
conomy transitions or transformations has so far been biased towards techn(olog)ical and
economic solutions, mostly driven by (bio)techno-economic knowledge [7,9,10,23,29,35].
However, Georgescu-Roegen already stated that an increasing dependence on and “ad-
diction” to technological innovations are not the solution but will lead to further prob-
lems [29,36]. Arguably, this techno-economic bias is also reflected in the national and
supranational bioeconomy-related strategies and policy papers that have been pursued by
almost 60 countries [37,38].

When communicating about the bioeconomy, it is also important to bear in mind
that stakeholders have different levels of knowledge about the bioeconomy, making it
difficult to address each stakeholder group individually [4]. For example, a study by
Dallendörfer et al. [39] in Germany shows that while citizens appreciate the underlying
ideas of a new and sustainable economy, the overall concept of the bioeconomy remains
ambiguous, which needs to be considered in strategic communication and policy design.
Relatedly, based on a case study from Ireland, Faulkner et al. [40] emphasise the importance
of adapting bioeconomy policies to local circumstances and contexts, especially when
addressing and striving to engage different stakeholders. In this connection, it should also
be acknowledged that citizens rarely read bioeconomy strategies and policy documents
directly. Therefore, the media (including public and private media service providers)
is a key stakeholder in shaping the narrative around these documents. The media can
influence public understanding of and response to phenomena such as sustainability or
bioeconomy and can be seen as an important arena in which competing policy narratives
are presented [41,42].

Generally, bioeconomy communication targets not only citizens but also decision-
makers and the corporate world in order to achieve systemic change(s) [4]. That said, the
reception processes of narratives and media may strongly differ between target groups and
audiences from diverse (socio-)cultural backgrounds (e.g., [43,44]), which underscores the
importance of adapting bioeconomy (policy) narratives to different cultures and bodies of
knowledge in society. Notably, highlighting the importance of narratives, a recent report by
colleagues from the European Commission’s Joint Research Centre [45] examines the use of
quantitative storytelling and narrative methods as important tools for integrating different
stakeholder perspectives and complex sustainability criteria into the assessment of land
use in the bioeconomy and into political decision-making processes. The authors of the
report also emphasise the pivotal function of narratives in the development of alternative
future visions and the facilitation of inclusive discourse [45].

With this opinion paper, we contribute to these ongoing debates by highlighting the
importance of narratives and narrative approaches in the context of bioeconomy science
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communication and policies. Although this is not a research article, it can also be under-
stood as a result of a (interactive) reflexive methodology (e.g., [46,47]) and an accompanying
(narrative) literature review (e.g., [48]) conducted by the authors based on their prior knowl-
edge and engagement with bioeconomy topics—especially in connection with debates that
originally emerged in the context of the BioBeo EU project consortium supported by the
EU Bioeconomy Youth Ambassador Programme.

Therefore, the primary target group we aim to reach with this opinion paper includes
bioeconomy researchers, policy-makers, and science communicators with a particular focus
on the science–policy–communication nexus. This focus has emerged from debates among
the authors and with other colleagues and should not downplay the role of corporate
communications or non-governmental organisations in the co-creation of bioeconomy
policies and narratives, which warrants a separate treatment.

In the context of a normative orientation towards societal transformation towards a
sustainable bioeconomy, our key arguments for a more nuanced approach to narratives in
bioeconomy strategies and policy documents can be summarised as follows:

• Bioeconomy communication challenge: The narrative focus of current bioeconomy (policy)
communication has side-lined social inclusion, considerations of justice and respon-
sibility, stakeholder dialogue, and participation as well as other forms of (social and
transformative) innovation beyond new technologies (e.g., [2,35,49]).

• Epistemic limitations: Systems knowledge, normative knowledge, and transformative
knowledge types that can drive behavioural and cultural changes at the individ-
ual, community, and societal levels have been neglected in comparison with techno-
economic knowledge (e.g., [8–11]).

• Competing bioeconomy visions: There is no consensus on what the term ‘bioeconomy’
means (e.g., [21–26]). This can create various conflicts between narratives, visions, and
interests of bioeconomy stakeholders, potentially undermining effective communica-
tion and (transdisciplinary) collaboration.

• Bias towards technological fixes: Policies and strategies often continue to focus on techno-
economic frameworks and solutions. This means they pay insufficient attention to the
complexity of the normative dimensions of transformations towards sustainability.
This results in an inadequate focus on processes and platforms that facilitate participa-
tion, stakeholder dialogue, and inclusion. These processes and platforms should also
facilitate the exnovation and phase-out of unsustainable and unjust structures and
practices (and the corresponding narratives) (e.g., [2,8,9,49,50]).

• Developing more nuanced (understandings of) bioeconomy narratives: Narrative approaches
can offer ways of translating abstract concepts into meaningful and comprehensible
stories, thus connecting political visions with lived experiences. We thus call for
greater recognition and a more nuanced treatment of narratives at the intersection of
bioeconomy policy, science, and communication.

In the following Section 2, we highlight the power of narratives for bioeconomy science
communication before turning to the role of narratives at the science–policy interface in
Section 3. In Section 4, we highlight the merits of using ‘what,’ ‘how’, and ‘why’ questions
to develop more nuanced bioeconomy (policy) narratives before we conclude this article in
Section 5 with some reflections on what will probably be the most pressing question for
readers of this article: ‘so what?’

2. The Power of Narratives Is Key for Science Communication in General
and Bioeconomy Communication in Particular

At the heart of our social life is the storyteller or “homo narrans” [51], and narratives
are seen as a form of meaningful communication connecting individuals, cultures, and
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societies [52,53]. Narratives have been around for as long as humanity and have been the
focus of research from various disciplines. Although there is no universally applicable
definition of narratives (e.g., [54–57]), they are generally associated with storytelling and
testimonies that (re)present relationships between (series of) events, individual experi-
ences, characters (e.g., the narrator or ‘hero’ of the story) and plot [54,58–61]. Jones and
McBeth [62] (p. 329) offer a definition that captures the functional elements of narratives as
both a way of communicating and a method of cognitive organisation: “A narrative is a
story with a temporal sequence of events unfolding in a plot that is populated by dramatic
moments, symbols, and archetypal characters that culminates in a moral to the story”.
As an important narrative component, plots structure the relationships between elements
such as characters and settings, and they shape causal explanations that make a narrative
plausible [63]. Dobroć et al. [64] (p. 2) clarify that narratives represent or reflect “a strategy
that lies behind the story, the way how the elements of the story are interconnected but the
strategy is not the same as the motivation or intention of the author(s) of the story”.

Regarding science and science communication quite generally, Mendelsohn [65]
(pp. 3–4) states that science “is an activity of human beings acting and interacting, thus a
social activity. Its knowledge, its statements, its techniques have been created by human
beings and developed, nurtured and shared among groups of human beings. Scientific
knowledge is therefore fundamentally social knowledge.” Scientists are often investigating
processes and producing data that are too abstract for other societal stakeholders to under-
stand. To tackle issues such as climate change and to recognise the bioeconomy as part of
an array of viable solutions, we will thus need to find a way of connecting robust scientific
findings to the lived experiences and individual perceptions of the phenomena in question
that inform decision-making. Dahlstrom [60] points out that the further research results
deviate from the human scale and cognitive processes that facilitate practical interaction
with the environment, the more abstract the perception of unintuitive phenomena such as
climate change (or the bioeconomy, for that matter) will become.

Therefore, researchers, policy-makers, and (science) communicators, particularly with
regard to contested concepts such as sustainability and bioeconomy, should pay more
attention to the empirical evidence showing that narratives can facilitate information
processing, help organise and communicate information, and add value and emotional
impact to the information provided (e.g., [55,56,62,66,67]). Hereby, narratives can enable
critical thinking as well as inform and challenge audiences [68]. However, it is important
to note that, while narratives can be a powerful sensemaking device (e.g., [69]), they need
to be approached carefully and in nuanced ways, as different communities and levels of
knowledge require different approaches [55,64]. This is partly due to the cultural and
regional embeddedness of narratives and related (bio)economic visions (e.g., [29,70,71]).
Research has also highlighted the important connection between narratives and emotions,
which can have a significant impact on the selection of and engagement with certain
messages and discourses (e.g., with regard to climate change [72]), thus also influencing
their persuasive impact [73]. It is, therefore, evident that those in positions of authority and
power can utilise such mechanisms to exert influence over attitudes and behaviours by
employing emotional engagement and storytelling techniques [73]. Narratives can thus be
a double-edged sword in general as they have frequently been employed for manipulative
and coercive purposes as well as to disseminate misinformation, disinformation, and
propaganda (e.g., [74,75]).

When considered in nuanced and critical ways, the presumed educational benefits
of narratives can make them an attractive means of collective sensemaking at the science–
policy–communication nexus of the bioeconomy, as narratives can help to capture the
imagination of the audience and inspire interest and involvement in science [76]. They may
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thus offer a potential means to the end of making sense of complex and rather cognitively
distant scientific topics, bringing them back to the human scale and relating them to our
own experience [77]. However, Katz [78] cautions against unsubstantiated or manipulative
narratives and argues that the narratives being used in science communication should
be based on scientific models and evidence and be used carefully. Nevertheless, even
when narrative approaches in science communication are backed by models, evidence, or
data and employed carefully, there is also always a risk of these narratives contradicting
each other or oversimplifying complex issues, especially in the context of a (sustainable)
bioeconomy, given the multiple bioeconomy visions and (normative) agendas involved
(again, see [1,19–25]).

Given that narratives can be designed or framed to help people understand, enhance
recollection and interest, and make sense of the information provided (e.g., [76,79]), we
argue that there is merit in focusing more on the (context-sensitive and often place-specific)
role and (performative and sensemaking) power of narratives (e.g., [71]) for generating
and communicating the various types of knowledge relevant for sustainability-oriented
bioeconomy transitions and transformations. In particular, when communicating with
non-expert audiences, the distinctive features and dynamics of narrative patterns and
(discursive) lock-ins should not be ignored [80,81]. Many bioeconomy narratives currently
also seem to lack (dedicated) roles for certain groups of actors, such as citizens or consumers
as co-creators of a sustainable bioeconomy (e.g., [16,17]). This could challenge the legitimacy
of the bioeconomy and, consequently, its future prospects [42,49]. Therefore, to use narrative
approaches effectively and responsibly, communicators may need what could be called
narrative literacy (akin to media literacy or digital literacy) to carefully choose how and
when to use which narrative(s) to help audiences make sense of the complex scientific
issues related to sustainability and bioeconomy. Arguably, such narrative literacy also
calls for more (interactive) reflexivity (e.g., [46,47]) with regard to potentially problematic
epistemic hierarchies and power relations between ‘experts’ (e.g., bioeconomy researchers
and policy-makers) and ‘laypeople’ (e.g., societal stakeholders such as students, citizens,
consumers, etc.).

3. Bridging the Gap Between Research and Policy-Making with Narrative
Contributions to Bioeconomy Strategies

Different countries have deployed different bioeconomy strategies based on their re-
sources and historical industry structures and innovation systems, resulting in varieties of
bioeconomies [82]. As Viaggi [83] also elaborates, there is no ‘one-size-fits-all’ solution but a
strong dependence on context-specific innovation systems and links to research. As already
highlighted in Section 1, successful bioeconomy policies and strategies thus involve more
than technical or sectoral changes: they require the development of engaging narratives and
visions for the management and integration of living organisms and biological resources
across the respective societies and regions. Policies supporting bioeconomy transitions
thus rely on transition narratives that go beyond economic incentives in order to foster
public understanding and engagement, professional support, awareness, and a shared
purpose [83]. As we have argued in the previous section, narratives are essential for our
communication in general but also for communicating complex and contested issues, such
as the bioeconomy and sustainability, that span across multiple fields and knowledge types.
It is, therefore, unsurprising that the use and study of narratives have a long history in
public policy (e.g., [84]). Narratives have been acknowledged as important for policy as
they can engage and persuade both decision-makers and general audiences and are central
to all stages of policy processes (e.g., [67,85]). They are also recognised as crucial to infor-
mation processing and sensemaking (e.g., [69]) and are thus taken seriously by researchers
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and policy-makers to engage citizens and legitimise policies [62,86]. In this regard, for
example, the aforementioned case study of the Irish bioeconomy by Faulkner et al. [40]
uses a narrative approach to conclude that adapting the (narratives of) EU bioeconomy
ambitions to local circumstances and contexts can help to promote policy coherence and
strengthen the acceptance and participation of local stakeholders. Relatedly, such region-
ally embedded narratives may also serve as inspirational stories for policy learning and
coordination between bioeconomy strategies and policies at the supranational (e.g., EU),
national, and regional (e.g., state or even municipal) levels and help to create or increase
legitimisation for regional bioeconomy innovations and transitions (e.g., [49]).

However, it is not only important to recognise the place specificity of bioeconomy
policy narratives, but it is also vital that they are appropriate for different societal and
stakeholder groups. For example, bioeconomy narratives can arguably play an important
role in the communication about sustainability-oriented innovations such as bio-based
products. This is particularly important given that their adoption and diffusion often
depend heavily on consumers’ perceptions, knowledge, values, and worldviews, among
other factors [87]. As this latter aspect is also closely related to marketing and corporate
communications, it should be discussed in more detail elsewhere. For now, it must suffice
to say that narratives concern and pertain to multiple levels of social and economic systems.

In light of these multi-layered consequences, scholars such as Luederitz et al. [88] and
D’Amato [89] argue that a deeper and systemic recognition and integration of narratives
of transition and sustainability can support lasting systemic transformation (relatedly,
see [57,90]). Here, however, it is important to account for the (in)compatibility between nar-
ratives. For instance, the combination of different sustainability narratives (of the economy),
such as the circular economy and the bioeconomy, may better help to catalyse sustainability
transitions and social–ecological transformations if these narratives exhibit complementar-
ity and synergy and if they are adapted to diverse contexts, actors, and audiences [89].

Yet, as already indicated in Section 2, the role of narratives in policy is also a con-
troversial topic, especially with regard to their framing (e.g., [75,91,92]). Depending on
the policy context, manipulative and strategically framed narratives can either threaten
democratic participation or become a legitimate part of the democratic process (e.g., [53,85]).
The empirical investigation of how policy narratives influence individuals and groups,
and their impact on policy development and implementation, is becoming an increasingly
popular area of research within policy studies more broadly [93] as well as in the context of
bioeconomy policies more specifically (e.g., [22,34,70,92]). Nevertheless, there is always a
danger in the use of narratives that evidence-based policy-making becomes policy-based
evidence-making [94]. In addition, it is also inherently challenging to assess the impact of
narratives on policy outcomes. Focusing on narrative elements does not provide obvious
ways of assessing how these narratives lead to actual policy changes or shifts in public
opinion. This complicates efforts to capture the effects of narrative interventions [95].

The way topics such as the bioeconomy are presented and framed can either legit-
imise or delegitimise related policy measures and influence associated practices. Hence,
these narratives are constructed by actors with different ideas about how best to achieve a
transition to a sustainable bioeconomy and who (which societal actors) should be involved
and can support and shape policy design [3,42]. Policy-makers are generally expected
to communicate clear answers to challenges, whereas researchers often describe complex
processes and outcomes, as well as the shortcomings of their studies and the need for
further research. In addition, depending on the discipline, researchers might have limited
policy knowledge, insufficient training, and little experience in communicating with policy-
makers [96]. Relatedly, Epstein et al. [97] argue that there is a fundamental disconnect
between policy-makers and their audience, especially if policy-makers would like to foster
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meaningful citizen engagement, including participatory processes, to bridge the conceptual
gap between experts and other stakeholders in accordance with the narrative literacy dis-
cussed at the end of the previous section. Hence, to overcome this disconnect, the narratives
used by the science–policy–communication nexus must account for situated knowledge [98]
to create meaningful policies, translate between different knowledge types, and provide
guidance with reference to real-world impacts and events [97]. Arguably, bioeconomy
(policy) narratives that relate to situated knowledge(s) can also help to increase sensitivity
for other bioeconomy stakeholders and, eventually, a better understanding of their differ-
ent bioeconomy visions (again, see [1,19,20]), and orientations of the bioeconomy [99], as
these visions reflect the “collective imaginary or shared understanding of the concept of
bioeconomy by a group of actors” [14] (p. 681).

To seize political opportunities for sustainability-oriented bioeconomy transitions, it
is often necessary to rapidly translate relevant research findings into narratives suitable
for policy and strategy papers [85,96]. Here, however, it is imperative to acknowledge the
associated (transition) tensions (e.g., between urgent top–down regulation and more time
intensive bottom–up participation, see [100]) as well as the potential for a multitude of
pathways and solutions that incorporate and recognise the different values, perspectives,
and worldviews of a diverse range of stakeholders [15,89] and their particular regional
contexts [26,49,70,71].

4. What? How? Why? Navigating Narrative Diversity Through
‘Boundary Objects’

Navigating such plurality and diversity in bioeconomy policy and (strategic fram-
ing of) bioeconomy narratives is a daunting task that is closely connected to broader
academic and policy debates of directionality as part of the normative dimension of sys-
temic transformations (e.g., [50,101]). More precisely, this literature often revolves around
questions of what, why, by, for, and to whom, how, etc., which have also been highlighted
by other colleagues, including the adjacent literature on communication challenges in
the bioeconomy by Giurca [4] and the work on narratives of change by Wittmayer and
colleagues [102], to name but a few. Hence, given that the ‘what’ and the ‘why’ of the bioe-
conomy policy process are already difficult to answer unambiguously, it is understandable
that the framing and communication of bioeconomy (policy) narratives is a controversial
issue and that “calls for better communication are too simplistic” [4] (p. 1226). In line
with the recent literature on directionality and (mission-oriented) innovation policy, it
could, therefore, be worthwhile to consider bioeconomy (policy) narratives as a form of
“boundary object” (e.g., [103,104]), which can enable engagement from a variety of stake-
holders with diverse but often complementary (techno-economic, systems, normative, and
transformative) knowledge.

As already noted in the introduction, bioeconomy strategies and policy documents
(which often aim to answer ‘how’ questions) are addressed to a variety of stakeholders
(‘to whom’) and provide a framework—especially in the sense of a possibility space—for
promoting public engagement and participation of those stakeholders (‘by and for whom’).
The approach of asking ‘what’, ‘how’, and ‘why’ questions (Figure 1) was also used in the
BioBeo EU project to analyse existing definitions of the bioeconomy in the literature with
the aim of developing a comprehensive definition targeted at schoolchildren of different
age groups, for use in teaching materials [105]. Figure 1 thus provides a schematic overview
of different aspects that can serve as starting points when answering what, why, and how
questions about bioeconomy policy processes based on findings from the BioBeo project
and the type of interactive reflexive methodology employed in this article. Therefore, the
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aspects depicted in Figure 1 are intended to inform and inspire further debates and research,
but they should by no means be considered exhaustive or applicable in all contexts.

 
Figure 1. Schematic overview of aspects that can serve as starting points or ‘boundary objects’ when
answering the “what, how, and why” questions of bioeconomy policy processes and their respective
narratives. Source: Own representation based on BioBeo EU project findings and discussions.

5. So What? Concluding Remarks and Implications
In summary, bioeconomy strategies and policy documents can provide various nar-

rative boundary objects (e.g., framed around the what, how, and why questions) that
offer different opportunities and pathways for societal stakeholders to change behaviours
and reduce dependence on fossil resources (relatedly, see [104]). Such narratives have
the potential to improve communication about the bioeconomy between stakeholders,
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thereby encouraging engagement with it. They can also help to envision more sustainable
ways of living [106] and desired system changes by creating social meaning in policy [90].
We thus agree with other colleagues who have called for narratives to be taken more
seriously and claim that they can indeed help to co-create transformative outcomes for a
more sustainable and just bioeconomy where no one is left behind. Despite such potential,
however, when considering the use of such narrative boundary objects at the science–policy–
communication nexus of the bioeconomy, it must be kept in mind that narrative approaches
entail risks, as discussed above, and could also lead to oversimplifying multifaceted policy
issues, potentially obscuring their underlying complexities and nuances (either deliber-
ately or unwittingly). Such oversimplification (see [73]) can result in the promotion of
one-size-fits-all policy measures and interventions that are inadequate or misaligned with
the sustainability challenges bioeconomy strategies and policies aim to tackle. Ultimately,
storytelling and narrative approaches are not a panacea, but their transformative potential
(for better or worse) deserves more committed and nuanced consideration. We therefore
conclude this opinion paper with a non-exhaustive selection of potentially promising
approaches and questions for future work to be addressed by bioeconomy researchers,
policy-makers, and communicators (e.g., journalists):

• The attractiveness, selection, and persuasive impact of narratives have been found to
be strongly connected to emotions (e.g., [73,107]), which have also been argued to play
a key role in sustainability transitions (e.g., [108]), not least when actors are faced with
(often inevitable) phase-outs and “transition pain” [109]. We thus call for research
focusing on the interplay between emotions, bioeconomy narratives, and the creative
and destructive (e.g., innovation vs. exnovation) sides of sustainability transitions.

• Given the methodological challenges of assessing the impact of narratives on pol-
icy outcomes, focussing on narrative elements may not offer unambiguous ways of
capturing how narratives lead to actual policy changes or shifts in public opinion,
which complicates efforts to monitor and evaluate narrative approaches and interven-
tions [95]. Further research is needed, therefore, to improve policy monitoring and
evaluation of narrative approaches in bioeconomy strategies and policy documents.

• As the bioeconomy is an interdisciplinary and transdisciplinary endeavour, problem-
atic epistemic hierarchies and lock-in into the ‘monocultures’ of a single discipline can
hinder the collaboration necessary for co-creating bioeconomy narratives. Scientists
often struggle to communicate effectively not just with policy-makers or ‘laypeople’
but even with other scholars (especially those outside their own field or discipline),
which creates challenges for the co-creation and integration of knowledge [110] as
well as the societal uptake of narratives. Consequently, there is a need for investi-
gations into successful institutional reforms that can better support and incentivise
transdisciplinary research in sustainability and the bioeconomy.

• As highlighted by various authors, successful bioeconomy transitions require pub-
lic understanding and engagement, professional support through intermediaries,
awareness of a shared responsibility, and a common dedication and purpose, as tech-
nological promises and economic incentives alone will be insufficient and potentially
unsustainable (e.g., [49,83,111]). Therefore, narratives are no panacea for sustain-
ability transitions, and narrative approaches to bioeconomy policy will always be
interdependent with the diversity of stakeholders’ perspectives and opinions, political
preferences and ideologies, media interpretations, current research data, and societal
as well as economic incentives, to name but a few. Therefore, investigating the in-
terplay between public opinion dynamics, voting behaviour, and the legitimacy and
adoption of bioeconomy policies and strategies represents another relevant avenue for
future work. Here, it would be equally important to examine whether and to what
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extent there are narrative patterns among societal groups and other stakeholders, and
how subsidies, dedicated funding schemes, and regulatory incentives influence the
prevalence and diffusion of such narrative patterns.

• Accordingly, policy-makers should strive for narrative frameworks that are sensitive
to the complexity of sensemaking and the normative dimensions of transformations,
also taking into account potential lock-ins and counter-narratives emerging from
dominant (e.g., neoliberal) economic paradigms and discourses (e.g., [19,89,90]). This
calls for establishing more dedicated platforms for participation and co-creation with
citizens and other stakeholders, fostering bottom–up processes and communication
among the different stakeholder groups that share responsibility and agency for
sustainability transitions. Acknowledging and facilitating consumer responsibility
is just one example here (e.g., [16,17,87]). The details of how such platforms can and
should be designed and operated remain a task for future work.

• It is evident that those in positions of authority and power, such as policy-makers,
can use narratives to influence attitudes and behaviours by employing emotional
engagement and storytelling techniques (see also the first bullet point on emotions). In
line with the notion of narrative literacy and reflexivity discussed above, we therefore
call for the use of nuanced, inclusive, and participatory narratives in bioeconomy
policies and strategies that do not perpetuate existing inequalities and power relations.

• The media shares a significant part of the responsibility for framing public policy
issues, influencing public perception and discourse. Thus, they also take part in
shaping collective sensemaking and amplifying narratives and counter-narratives
regarding (the translation of) bioeconomy policies. At the same time, the media can
hold policy-makers, industry, and science accountable (e.g., [41,42]). This underscores
the importance of ‘narrative literacy’ as part of the shared responsibility in bioeconomy
transitions. We thus appeal to the media to take their responsibility for co-creating
and disseminating inclusive, participatory, and critical narratives seriously to help
overcome the bioeconomy communication challenges discussed above.

• Bioeconomy narratives may serve as ‘boundary objects’ that facilitate communica-
tion and coordination between diverse stakeholder groups such as policy-makers,
scientists, industry, and society. Such boundary objects (e.g., framed around what,
how, and why questions) may allow various groups to align their objectives while
maintaining their distinct perspectives and diverse interpretations (see [103,104]). We
thus encourage more engagement with the idea of boundary objects in the bioeconomy,
being particularly mindful about how power relations influence the directionality of
bioeconomy transitions.
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