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Abstract

Under the umbrella of sustainable development, the bioeconomy presents one vision for
overcoming complex sustainability challenges, such as climate change, by replacing non-
renewable resources with renewable biological resources. But how will the efforts to imple-
ment this transition be received by the general public? Among Norwegians, the accept-
ance of a bioeconomic transition appears to be relatively high, and this study identifies
critical enabling conditions in Norway that may be necessary to foster social acceptance in
other countries as well. We employed a theoretical framework of social acceptance to dem-
onstrate the complexity of this social phenomenon as a basis for an open and qualitative
methodological approach. The study finds that trust, extinguished hopes of a pure life and
intrepidness are enabling conditions that make people more receptive to new developments
and future cultural adaption. As these fear averse conditions are not experienced globally,
lower social acceptance of a bioeconomic transition can be expected elsewhere.

Keywords Bioeconomy - Sustainable development - Social acceptance - Norway - Socio-
culturalconditions

1 Introduction

Sustainable energy strategies require new approaches that decrease dependency on fossil
fuels, while increasing biological and renewable resources for future energy consumption.
Under the umbrella of sustainable development, the bioeconomy presents one vision for
overcoming these important challenges. The European Commission (2012) defines the
bioeconomy as “the production of renewable biological resources and the conversion of
these resources and waste streams into value added products, such as food, feed, bio-based
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products and bioenergy” (European Commission, 2012:9). On the EU level, the transition
to a bioeconomy from today’s more oil-based economy has been given political priority
because of the bioeconomy’s anticipated potential to address key global issues. Through
the appropriate use of renewable biological resources, the bioeconomy is expected to pro-
vide food security to a growing world population, limit the depletion of natural resources,
reduce negative environmental impacts and, not least, contribute to a far more climate-
friendly society (European Commission, 2012). The original European Bioeconomy strat-
egy was renewed in 2018 with 14 key actions to accelerate the transition to the bioeconomy
(European Commission, 2018). Thus, the bioeconomy contributes to a range of the Sus-
tainable Development Goals (UN, 2019).

While technological, chemical and biological issues central to a bioeconomic transi-
tion are increasingly represented in scientific literature and many advances in the techni-
cal capacity needed for transition implementation have been realized, the social science
aspects of bioeconomic transitions are to a large degree unexplored (Sanz-Hernandez et al.,
2019). Underpinning this issue is that the public has a poor understanding of what the
bioeconomy is (Mustalahti, 2018; Takala et al., 2019). Public perceptions will play a cru-
cial role since bioeconomic development ultimately depends on consumers’ and citizens’
interests and transitions is needed, including the identification of socio-cultural conditions
that may foster social acceptance of the bioeconomy. The transition to the bioeconomy is
expected to have considerable consequences for society, especially for rural areas, given
the natural location of most bioresources (Lehtonen & Okkonen, 2013). As with other
transitions labeled as “green” or “sustainable” (Bismarck et al., 2006), it is critical that
national bioeconomic strategies address socio-cultural risk, utility assessments and ethical
considerations.

Norway aspires to be a bioeconomy pioneer, reflected in its national strategy for the
bioeconomy (Regjeringen, 2016). Building on analyses of the public’s acceptance of a bio-
economy in Norway (Farstad & Otte, 2021), this paper contributes to the debate by explor-
ing socio-cultural conditions that enable the social acceptance of bioeconomy transitions in
the Norwegian case. Norway is an interesting case to study because it has access to a wide
range of renewable biological resources, as well as industrial capacity and competence that
makes the implementation of a national bioeconomic strategy realistic. In 2016, the Nor-
wegian government launched its own bioeconomic strategy. The Norwegian bioeconomy
strategy includes the use of sustainable bioresources for food, feed, health products, energy,
materials, chemicals, paper, textiles (Regjeringen, 2016). The strategy aims to contribute
to three overall national goals: (1) increased value creation and employment; (2) reduc-
tion of GHG emissions; and (3) more efficient and sustainable use of resources (Regjer-
ingen, 2016:23). The Confederation of Norwegian Enterprise (NHO 2015) points out that
the transition to a bioeconomy can be expected to have a ripple effect in the form of many
additional jobs in industry, service industries and public administration. Motivated by these
outlooks, promoting innovation formed an important part of Norwegian bioeconomy strat-
egy (Carrez, 2017). Yet, the bioeconomy is still a concept under development in Norway
(Hansen and Bjgrkhaug, 2017).

We apply a qualitative, explorative approach in order to capture people’s perceptions,
understandings, preferences and concerns regarding a bioeconomic transition. The analy-
sis is based on eight focus group interviews with 53 participants representing members
of the Norwegian public. The social acceptance of related innovation in terms of alter-
native energy and new agrifood developments has been widely investigated in previous
research (e.g., see Stigka et al., 2014; Gupta et al., 2012; Costa-Font et al., 2008). The
approach of asking the general public about the bioeconomy as a broad concept has yet to
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be investigated (Dieken et al., 2021). The new contribution of our study is that we exam-
ine the underlying socio-cultural conditions that enable social acceptance, within a bio-
economic context. This means that we are not limited to a particular technology, but we
explore people’s perceptions on several bioeconomic developments/products and thus take
a more holistic approach to studying social acceptance.

This paper is structured as follows. In the following section, we present relevant litera-
ture on socio-cultural elements of bioeconomic transitions, including a social acceptance
theoretical framework. After presenting our data and methodology, we continue with our
results regarding socio-cultural conditions for social acceptance of a bioeconomy transition
in Norway, and a discussion in a more general perspective. Finally, we outline the future
steps for research on the social acceptance of bioeconomic transitions.

2 Relevant literature and theoretical framework

Although clear objectives underlie bioeconomic development, there is no unified under-
standing of exactly what the bioeconomy will encompass or what type of society this will
entail (Hausknost et al., 2017; McCormick & Kautto, 2013). Without a unified vision of
the bioeconomy, it is not yet possible to develop an implementation strategy. For example,
the development of an “eco-economy’ has been proposed as a preferred version of bioeco-
nomic development (Kitchen & Marsden, 2009; Marsden, 2012), with a particular focus on
safeguarding and exploiting local benefits through the establishment of short value chains
and local production adapted to the local ecology based on local knowledge. The devel-
opment of a bioeconomy will also depend on the technological innovations being devel-
oped, as well as the public’s views on the utility, risk, and ethical implications of these
innovations.

How the public views various initiatives must be considered an important part in the
transition to a bioeconomy, not least because the needs and attitudes of the population
are central to decision-making processes in democratic societies (Fytili and Zabaniotoui,
2017). This means that the transition to a bioeconomy will depend on how the public per-
ceives and assesses the bioeconomy and various bioeconomic solutions. Devaney et al.
(2017) argue that implementing good governance principles (i.e., ensuring accountability,
transparency, efficiency, participation, and fairness) in the processes toward a bioeconomic
transition will build momentum, credibility and trust in the bioeconomy, at the benefit of
both governments, industries and firms, and the wider society. Related to this, Wreford
et al. (2019) point out how a transparent public discourse around the potential benefits and
negative implications, including all sectors of society, is necessary to prevent alienation
of the wider public, and hence allow for realization of the full benefits of a bioeconomy.
Hagemann et al. (2016) underline that the ways in which political influence might unfold
is an important factor for social acceptance of bioeconomic developments. This relates to
the role of media, and the angles and perspectives they choose to emphasize. Stern et al.
(2018) in their study on how Austrian citizens perceive the general political vision of a
bioeconomy find that the bioeconomy is, overall, associated with positive perceptions and
expectations. They do not analyze the contextual reasons for the social acceptance; how-
ever, while ecological aspects seem romanticized, technology-related aspects of the bioec-
onomy appear to be associated with somewhat more negative attributes (Stern et al., 2018).
In the Norwegian case (from previous research), we know that citizens in general demand
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high security, quality and welfare standards, as well as products that are as locally pro-
duced as possible and of high ethical standards (Ministry of Agriculture and Food, 2012).

While only a few studies have examined the social acceptance of a bioeconomic transi-
tion among the general public (Stern et al., 2018; Farstad & Otte, 2021), the present paper
takes research on this topic one step further, empirically exploring socio-cultural condi-
tions for social acceptance of a bioeconomic transition. As a previous study (Farstad &
Otte, 2021) identified relatively high social acceptance of a bioeconomic transition in Nor-
way, we argue that Norway provides a useful case for identifying important social-cultural
conditions for this kind of acceptance. The findings also throw light on the chances that
bioeconomic developments will be widely accepted at the global level.

2.1 Asocial acceptance theoretical framework

Due to the scarce research on the social science aspects of bioeconomic transitions, we
considered a theoretical framework thoroughly explaining social acceptance to be support-
ive to our explorative research approach. Social acceptance is a term that is often used in
the research literature on practical policy, while Wiistenhagen, Wolsink and Biirer (2007)
seem to provide the most theoreticized contribution to this concept. The Wiistenhagen et al.
framework focuses on this phenomenon in the context of renewable energy innovation
and distinguishes three dimensions of social acceptance: socio-political acceptance, local
community acceptance and market acceptance. Socio-political acceptance is described as
social acceptance in its broadest form. Both politics and technologies are relevant to this
dimension of social acceptance, and social acceptance has previously shown to be a bar-
rier to bioeconomy transitions due to a lack of understanding of the technical aspects of the
bioeconomy and how this affects plant and animal life (Zabaniotou, 2018; Wiistenhagen
et al., 2007) point out how measurements in many countries indicate high socio-political
acceptance of renewable energy technologies and associated policies, and how this gen-
erally positive picture has led to the conclusion that social acceptance is unproblematic.
However, when the focus is shifted from global to local, as well as from general positivity
to technologies and policies to execution through investment and localization decisions,
social acceptance could still be problematic (Bell et al., 2005, 2013). There are barriers to
the implementation of new projects that, when evaluated, are a manifestation of a lack of
societal acceptance. Key socio-political stakeholders, including political actors, can affect
the innovation pathways, investment, planning and decision-making as has been shown in
many energy-related projects (Jones et al., 2017). Political actors affect the social accept-
ance of energy transitions, and the public can be swayed ideologically for or against energy
transition by political actors regardless of their opinions toward environmental causes
(Dermont, 2018).

Community acceptance is another dimension of the social acceptance of energy transi-
tions. Local community acceptance represents the acceptance by local people and local
authorities of local development projects, including localization decisions. This is related
to socio-political acceptance; just as political actors can sway the public, backlash against
localization decisions affects politicians in decision-making against energy transition plan-
ning and decisions. This arena is a natural place for so-called NIMBY (Not In My Back
Yard)-ism, where a distinction between acceptance for the general and opposition to the
specific is explained by the fact that people are positive for various development projects
as long as they do not have any local impacts (Batel et al., 2013; (Batel & Devine-Wright,
2015a, 2017). Such local resistance (or possible acceptance) can be linked to perceived
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fairness in terms of the distribution of benefits and costs, perceived fairness in decision-
making and participatory processes and confidence in the intentions of investors and other
stakeholders outside the community (Bidwell, 2016a, b; Fytili & Zabaniotou, 2017). A dis-
tinctive feature of local community acceptance is that it involves a time dimension. Wol-
sink (2007) finds that local community acceptance typically follows a U-curve before, dur-
ing and after a project, with the highest acceptance, respectively, before and after a new
project has been established and implemented. To achieve community acceptance, policy
decision-makers need to aim to understand public attitudes and responses to gain real sup-
port rather than just public consent (Batel et al., 2013), while considering the U-curve of
acceptance.

Lastly, market acceptance is a key dimension of social acceptance, which concerns the
market’s acceptance of an innovation (Wiistenhagen et al., 2007). This type of acceptance
can be seen in the context of the phenomenon of diffusion of innovation (Rogers, 2003),
where consumer acquisition of innovative products can be explained by a communication
process between individual adopters and their environment. It is important to note the role
of middle actors in affecting innovation diffusion as part of market acceptance processes.
These actors, such as industrial actors, work from the middle out influencing the political
‘top’ actors upstream and the downstream community, while in addition affecting other
middle agents (sideways) (Devine-Wright et al., 2017). Market acceptance will be particu-
larly relevant for bioresource-based innovations aimed at individual consumers, such as
different types of new foods, cosmetics and clothing.

Applying the Wiistenhagen et al. (2007) framework of renewable energy social accept-
ance in a bioeconomic transition context, we argue that there are three different dimensions
to bioeconomy social acceptance:

(1) Acceptance of the idea of a bioeconomic transition more generally (socio-political
acceptance).

(2) Acceptance of the consequences for oneself and one’s surrounding environment (com-
munity acceptance).

(3) Acceptance of the acquisition of various new products and services offered by the
bioeconomy (market acceptance).

Importantly, and in line with what has been highlighted by Aitken (2010), public atti-
tudes and responses to bioeconomic innovations should not be examined in order to miti-
gate potential future opposition, as the reasons behind the opposition may be well-founded,
legitimate and worth listening to. Further, the dimensions of community acceptance and
socio-political acceptance mentioned above (Wustenhagen et al., 2007) are not necessarily
as separated as they appear theoretically, as national and local communities may be rela-
tionally intertwined (Batel, 2018) and also comprised by the same kind of people (Batel
and Devine-Wright, 2015b). Social acceptance is not a static set of attitudes or actors but
a dynamic concept embracing broad, social relationships and organizations, which develop
over time through learning processes (Wolsink, 2010, 2018, see also Kiipers & Batel 2023).
It involves different actors on each dimension, as well as different and changing acceptance
objects (products, but also processes and institutional change as objects, i.e., energy inno-
vation), which makes it a complex phenomenon to study. Fytili and Zabaniotou (2017),
in a literature review of bioenergy acceptance, explain how societal acceptance may be
contingent on various conditions. These conditions include awareness of climate change
or other global challenges; knowledge of relevant technologies; perceived justice related
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to decision-making; costs, risks and benefits associated with new innovations; features of
the local context (often related to potential localization problems); as well as trust in policy
makers and other relevant stakeholders. Underlying this and specific to designing a transi-
tion to a circular waste-based bioeconomy, Zabaniotou (2018) identifies local identity and
culture as key elements in sustainably meeting such a transition, while Morone and Imbert
(2020) highlight the involvement of different stakeholder groups as a key enabler in this
context.

Some of these conditions form the basis for the assessment when one is either posi-
tive or negative toward an idea or concept. Perceived benefits, costs, risk (of varying prob-
ability and severity) and ethical considerations are key variables when individuals occupy
a particular position for innovation. This is also reflected in scientific literature on social
acceptance of new forms of energy (von Wirth et al., 2018), gene modification (Costa-Font
et al., 2008) new foods (Ronteltap et al., 2007), as well as the bioeconomy (Broring et al.,
2020). In addition, elements that can have a major impact on the outcome of the assess-
ments are important in this context, i.e., whether the object is perceived as a dis/advantage,
as risky and/or whether it is considered ethically in/correct (Fytili & Zabaniotou, 2017).

Given this background, we investigate how people’s perceptions and assessments of dif-
ferent aspects of the bioeconomy are balanced between benefits and costs (including risk
perceptions and ethical considerations) and relate to the three dimensions of social accept-
ance. Based on empirical evidence, we identify plausible socio-cultural conditions ena-
bling the current state of social acceptance of the bioeconomy in Norway.

3 Methodology and methods

This paper is based on a qualitative study of the social acceptance of a bioeconomic transi-
tion in Norway. As is demonstrated by the theoretical framework presented above, social
acceptance is a multidimensional phenomenon that may be based on a range of assess-
ments and considerations undertaken by individuals accepting or not accepting what they
are presented. Additionally, as research on social science aspects of bioeconomic transition
is limited, we had no prior understanding of what the general public’s response to bioeco-
nomic transition was likely to be. While quantitative methods, such as structured surveys,
require an understanding of the subject under investigation, qualitative research is open to
any new material that emerges (e.g., Flick et al., 2004).

The analysis is based on data from eight focus group interviews with the Norwegian
public. The focus group interviews were all conducted in 2016, and the number of inter-
views was adjusted by the principle of saturation (Glaser & Strauss, 1967), i.e., the data
collection was ended when we perceived that more data would not necessarily lead to more
information. The purpose of the study was not to quantify the prevalence of different views
in Norway, but to capture different known and, not least, new perspectives and applied
dimensions when it comes to evaluations of a particular phenomenon, such as the bioec-
onomy. Like other qualitative research, our study is concerned with meaning rather than
making generalized hypothesis statements (Mason, 2010). To introduce the bioeconomy
to our participants and make it more concrete, we decided to present the focus groups
with various, meaningful examples of innovation in the bioeconomy, both to explore peo-
ple’s personal boundaries in terms of ethics and risk and to provide a good foundation for
meaningful discussions in the interviews. We then chose different examples that exist in
the world today (e.g., changed land use, widespread use of waste, genetic technology, new
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types of food and bacteria-based textile creation), and if not all examples are fully relevant
in Norway yet, then those are likely to become so in the next 20 years.

To establish contact with potential participants and put together different groups of
people, we decided to direct our inquiry through preschools because preschools are a type
of institution that brings together different people (in the form of guardians: parents and
grandparents) with different socio-economic backgrounds in the Norwegian system'. These
backgrounds also cover a large age range and different genders. We also chose to conduct
focus group interviews in different parts of the country, in both urban and rural areas, to
capture potential variations among places and local cultures that could potentially have an
impact on people’s perceptions and views. Because we chose preschools, the socio-eco-
nomic diversity leaves out childless persons, and this is a noted limitation of the study.

We contacted the general managers of preschools in selected areas via email. An invita-
tion and information letter addressed to the guardians was either distributed or hung on
the wall in the preschools. We then offered a form of paid participation: if the preschool
asked about eight parents of different ages and genders for an interview, and if the inter-
view could be conducted on the preschool’s own premises in the evening, the kindergarten
would receive NOK 3000 (about 330 EUR) for use in such a way that it would benefit the
preschool. In this particular context, we found it appropriate to use paid participation since
the research topic does not obviously appear to be relevant to either preschools, children or
the parents. In addition, we depended on the request provoking sufficient interest or good-
will on the part of two different types of actors: among the preschools who were asked to
convey the request and among a sufficient number of guardians. For these reasons, we con-
cluded that an economic incentive would be necessary.

We contacted enough preschools that we had interview agreements in both urban and
rural municipalities in different parts of the country. The data were collected in one urban
and one rural municipality in North Norway; one urban and two rural municipalities in
Mid-Norway; one semi-urban municipality in the north-west part of the country; and one
urban (Oslo) and one rural municipality in South-East Norway. The collected data con-
sist of eight focus group interviews with a total of 53 participants of mixed genders (31
women and 22 men) with ages ranging from 20 to 70 s. We did not systematically collect
information on each participant’s occupation, but through the interview discussions, a wide
spectrum of occupations and social backgrounds were confirmed when people accidentally
shared experiences from their own lives. Some of the participants seemed to show up as if
they were participating in volunteer work organized by the preschool and not because they
were motivated by the theme. This is something we consider a strength, as our desire was
to be able to interview general persons, rather than a group that was clearly interested in
environmental issues and/or community development. We also verbally emphasized that
participation was voluntary, and all interviewees actively participated in the discussions.

We did not expect the interviewees to be particularly familiar with the bioeconomy,
neither as a concept nor in terms of the national commitment to a transition to a more
bioeconomy-based society, which was later confirmed by the interviews. For this reason,
we started the group interviews by presenting a brief, neutral description of key objectives
and instruments in the bioeconomic initiative. Regarding “social acceptance”, we did not
use the term in the interviews and hence did not translate “social acceptance” directly to

! Norway heavily subsidies preschool attendance while, although there is some variation, Norwegian hous-
ing policy in general ensures a low degree of class segregation by neighborhood; and hence, most pre-
schools have a mix of children (and parents) from different socio-economic backgrounds.
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Norwegian. We used a rather explorative approach to get an impression of how most peo-
ple will respond to the bioeconomy in general, as well as various bioeconomic innovation
examples more specifically. We made sure to include examples from several relevant sec-
tors, such as healthcare, chemistry and agriculture, in line with recent research definitions
of the bioeconomy (Bugge et al., 2016). We introduced five specific themes and initiated
open discussions around them. First, we asked about the interviewees’ views on new types
of land use. These included new landscapes, such as willow trees (fast-growing tree spe-
cies) and more intensified forestry related to increased biofuel production. Other thematic
areas introduced were food production versus bioenergy production from both a global and
a national perspective, as well as localized themes such as biogas plants. We then examined
the interviewees’ views on the widespread use of waste, mainly focusing on sewage sludge,
but also consumable products with debatable content (such as facial treatments with bird
droppings). Another theme was genetic technology, where participants were challenged on
this in both food and medical care. We also examined the interviewees’ views on different
types of new, alternative food. This included lab-grown/cultured meat (in vitro), insects as
a virtually untapped food resource in the western world, and 3D-printed food. In addition,
participants were also introduced to new, bacteria-based products, such as clothing. The
latter was presented mostly as a gimmick, to show the range of technology already relevant
to the bioeconomy.

The interviews were recorded and transcribed verbatim before being analyzed with
NVivo. This software allows for a ‘cross-sectional code and retrieve’ approach, where a
common system of conceptual and analytical categories is applied across the data set to
enable the search and retrieval of labeled data (Spencer et al., 2003). The transcribed data
were initially analyzed by having a thorough read-through of each transcription document,
where meaningful units of data (comments, sentences, paragraphs), providing information
about relevant concepts, were identified. These units of data were consecutively labeled
and categorized according to their similarities with other units of data. In addition to iden-
tifying different themes based on participant perspectives, this categorization process
includes noting differences and similarities between participants and across interviews, as
well as recognizing both anticipated and unanticipated linkages to other research in the
field. As such, the analysis is based on meaning condensation and meaning categoriza-
tion (Kvale, 1996). When all the interview transcriptions were categorized, three of the
developed categories stood out as socio-cultural conditions for social acceptance of bio-
economic development. These are further presented as the main results in the next section.

4 Results and discussion

In general, the interviewees appeared to be positive about the idea of a bioeconomic tran-
sition. The overall objectives of the bioeconomy are easily agreed to as the participants
understood that new energy sources are needed to address climate change. In addition,
solutions to reduce hunger, illness and death are also easy to support, and no one was criti-
cal of the idea of a bioeconomy. Except for a few informants who questioned the realism
of being able to meet future energy needs with plant material, the interviewees seemed
to largely perceive this as a promising and viable solution to major, global challenges.
When we look at the more concrete, potentially controversial, bioeconomic solutions, there
were also positive attitudes toward the bioeconomy because of the naturalness quality of
bioresources (Farstad & Otte, 2021). This is also in line with previous research on social
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acceptance of various forms of food technology (Ronteltap et al., 2007; Tenbiilt et al.,
2005; Connor & Siegrist, 2010).

However, when we looked more closely at the various concrete examples of bioeco-
nomic solutions/examples we brought into the interviews, there was no unconditional
embrace of a bioeconomic future. The interviewees had several interests and values that
they were concerned about, such as preventing potential negative changes in their own
local environments (basic conditions of NIMBY-ism) and ensuring maintenance of national
food production (Farstad & Otte, 2021). Overall, the participants emphasized that a bioeco-
nomic transition must be carried out in an orderly way and within the limits of reason and
ethics. A participant from an urban group in the north of Norway reasoned as such:

Under certain conditions, I could support everything we talked about today. While
under other certain conditions, I could also oppose everything we talked about. Thus,
it depends fully on the separation of these developments.

Resulting from our analysis, we have identified three reoccurring attributes/themes
across all bioeconomic examples, which appear as socio-cultural conditions for bioeco-
nomic transitions: Trust; extinguished hopes of a pure life; and intrepidness.

4.1 General trust

The first and most obvious socio-cultural condition we found is trust. The fundamental
trust in the public sector was consistently reflected in the interviews. This is exemplified
here by a participant in an urban group in central Norway:

Imagine how nice the welfare society we live in is; it is managed well, and we have
confidence in the authorities. They do the best for people.

None of the interviewees appeared to be very concerned that the transition to a bioec-
onomy could be too little controlled, and there is confidence in public authorities and their
regulation of important conditions and processes where necessary. The interviewees per-
ceive information as important from those who manage relevant knowledge. Several men-
tioned the Norwegian Food Safety Authority in this context, and a participant’s statement
regarding product information from a rural group in central Norway exemplifies here the
high confidence in the public regulation of the market:

And if it has come to the store, then it is approved, and then it gives me security.

The finding of trust as a socio-cultural condition for the social acceptance of bioeconomy
transitions is in line with other research that shows that Norwegians have, over time, stood
out in international comparison with a high degree of trust in public authorities (Catterberg
& Moreno, 2005; Wollebak & Segaard, 2011). In addition, this also applies in connection
with trust in public authorities with handling and preventing any crises that could arise in
society (Christensen et al., 2011). A participant from an urban group in central Norway
gives an example of this trust based on publicly owned industries, elaborating on their trust
toward the correct handling of sewage sludge as manure:

Several important industries are owned by society, by the State, which do not place
profit over anything else. For some private industries, economic surplus is more
important than other conditions. I do not think a public company is cheating with
numbers to hide anything, for example, if they are not able to cleanse sufficiently or
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if they do not use the right detergent, to save money. In this matter, I have less trust in
private companies.

This illustrates the public’s basic trust toward publicly owned companies in Norway. The
somewhat weaker trust toward private companies still does not affect people’s general trust
toward their environments. Here, this is reflected through a quote by a participant from an
urban area in Western Norway:

I don’t think I would be afraid to try it [genetically modified food], as in Norway we
know the rules are so strict that it means everything is thoroughly tested.

Hence, the level of regulation and responsibility undertaken by public authorities and
institutions ensures the general perception of a safe society to live and maneuver within.

4.2 Extinguished hopes of a pure life

The second of the socio-cultural conditions that we identified is that hopes of a “pure life”
are gone. The idea of an uncontaminated life, free of risks and toxins, is a life that many
people have already extinguished any hope of having. There is a sense that people are
increasingly unable to control external impacts on their own body and environments, both
at home and when abroad. This appears to make people more resigned in meeting with
various new developments. This resignation seemingly relates to the continuous knowledge
production on the harmful content and effects of commonplace items/processes that were
previously seen as safe.

Increased mobility and experience through journeys abroad are also likely to have made
people less control-oriented when it comes to what they are exposed to. A participant state-
ment from a rural group in central Norway exemplifies how many participants felt that
preventing their body from various toxins was a lost case:

I mean, the human body has been exposed to all kinds of substances since the begin-
ning of the industrial revolution, so it has been affected so much that if we use this
[gene tech] to medicate, I don’t see many dilemmas related to it.

Despite a high trust in public regulation, a participant from a rural group in northern Nor-
way exemplified the difficulties with controlling external impact on one’s own body and
environment:

I got recommendations for a cream, as my skin is very sensitive, so I tried it, and
three days after I got terrible sores. Three weeks thereafter, a media article reported
that there were carcinogenic contents in these creams — in products from the phar-
macy. Then I thought “hmm”.

Such an even-tempered response to carcinogens in products purchased at a pharmacy
shows how resigned people feel over time to live an “impure” life. When asked about the
willingness to buy genetically modified strawberries in the store, a participant from an
urban group in western Norway commented:

I don’t think I would be afraid to try it [...]. I would not give it to my children, but
for me who is fully-grown, who is fully developed, it does not matter that much any-
more.

While they would not give their children any potential risk, they had lowered their guard
for their own sake.
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4.3 Intrepidness

The third identified socio-cultural condition for social acceptance of a bioeconomic transi-
tion is intrepidness. When there is nothing that creates fear, this enables long-term habitu-
ation. We found most skepticism related to new foods, such as insect and cultured meat,
though nuanced (Farstad & Otte, 2021); while some were very negative, others were more
curious and thought this was something they could certainly come to accept. This is exem-
plified by the following exchange on cultured meat:

Interviewer: Do you think this may be the solution?

Participant 1: It may be.

Participant 2: It’s hard to say. It requires some kind of mental jump in one way or the
other.

Participant 1: Yes, it does. You know, it is something new.

Participant 2: It is also thinkable that in 50 years no one will think about this at all.

Many participants had a self-reflective understanding of their own immediate aversion
or skepticism toward new biological solutions. For example, these participants from the
urban group in western Norway concluded: “It’s actually simply about training” and “Yes,
it is culture.” Such insight also allows for adaptation, which is illustrated by a quote from a
participant in the rural group in central Norway:

Originally, I thought it [GMO] sounded a bit unpleasant, to be honest, but it may be
that some more knowledge on this topic makes it less frightening.

Positive outcomes from changed consumption habits also enhanced the willingness for
change; for example, one of the participants from an urban group in western Norway
emphasized this while talking about insects:

The CO2-emissions when producing x tons of insects compared to the same amount
of meat - that is a formidable difference. As long as the end product is good, and I
won’t get sick, I am not negative to this.

4.4 Discussion

Trust, extinguished hopes of a pure life and intrepidness are identified as enabling socio-
cultural conditions, meaning they are socio-cultural conditions that lead toward social
acceptance of a bioeconomic transition. We argue from the analysis that, in a bioeconomic
context, a high degree of trust in public authorities allows people to disregard the risks of
trying new bioeconomy products (intrepidness). In addition, a sense of resignation caused
by increasingly uncontrollable external impacts on one’s own body and environment, both
at home and abroad, makes people more realistic about the hope of living an uncontami-
nated life and more accepting of new developments. Trust in public authorities makes this
resignation easier to develop because people will know that the authorities will keep the
products from being too harmful. Each condition—trust, extinguished hopes of a pure life
and intrepidness—is fear averse, and, hence, they allow for a willingness for future cultural
adaptation to the bioeconomy.

The Wiistenhagen et al. (2007) framework of social acceptance adapted for bioeco-
nomic transitions is in several ways reflected in the results of this study. The first dimension
of this framework is socio-political acceptance. We found that there is a high degree of
trust in public authorities in Norway especially when it comes to, among others: ensuring
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product safety, addressing crises that affect society, market regulation and regulation of
new technology. This trust, as a key condition, fosters the overall (socio-political) accept-
ance of bioeconomic transitions. The socio-political acceptance seems also conditioned by
people’s intrepidness. When there is a lack of anxiety about future adaptation, people will
be more willing to be guided by political stakeholders in transitioning to new objects of
social acceptance.

The third dimension of the Wiistenhagen et al. (2007) framework—market acceptance—
is reflected in all three identified socio-cultural conditions. In accepting new bioeconomic
products, the public must trust that the market will be regulated by public authorities in
their best interest, for example, with food and overall consumer safety. The public also real-
izes that there will be some risk or what is seen as “impure” in their lives in a bioeconomic
society. Given this, people have an intrepidness quality that makes them fear averse, where
they garner excitement about innovation and change. Whether bioeconomic developments
will be the winners on the market in the end (in the competition with the various qualities
and prices of other products) is another question that remains to be answered.

However, none of the identified conditions of relevance relates to community accept-
ance as the second dimension of the Wiistenhagen et al. (2007) framework. While high lev-
els of trust as a socio-cultural condition clearly provide an explanation to both socio-polit-
ical acceptance (i.e., acceptance of the idea of a bioeconomic transition more generally)
and market acceptance (i.e., acceptance of the acquisition of various new products and ser-
vices offered by the bioeconomy), it is important to highlight that none of the interview
participants stated neither their trust toward authorities nor extinguished hopes of a pure
life, resignation or intrepidness when it came to issues such as unpopular localization or
public management of local resources. As such, this study has not identified socio-cultural
conditions that promote every dimension of social acceptance of a bioeconomic transition.
After all, this is also in accordance with the Wiistenhagen et al. (2007) approach, which
points out how the various dimensions of social acceptance usually involve different levels
of resistance.

The bioeconomy had to be presented and explained to the participants, which is a rather
light touch of what the bioeconomy could potentially mean for them. This light touch of
the bioeconomy means that we can only really understand the social acceptance of bio-
economy transitions on the most basic level. The study is explorative, and there may be
other contextual conditions that we did not uncover. For example, the political and eco-
nomic background of a country can play a significant role for social acceptance. Norway is
a country with generally high levels of prosperity, and it may be easier for people to make
idealistic choices when one is socio-economically situated rather than when one is strug-
gling. Furthermore, Norway is a universal welfare state that is based on a social protection
system with principles such as solidarity and equality, and where governmental trust is a
prerequisite to a well-functioning system. This system may apparently differ in relevant
ways to more liberal contexts that we did not consider in our study. Additionally, although
we continued to arrange interviews until we perceived that nothing new could be added by
another interview, it cannot be ruled out that interviews with other participants would have
brought about more—and/or contrasting—results.
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5 Conclusion and implications

Social acceptance of the bioeconomy has had limited research. While a few studies have
examined social acceptance among the general public (Stern et al., 2018; Farstad & Otte,
2021), we have taken research on this topic one step further, empirically exploring socio-
cultural conditions for social acceptance of a bioeconomic transition. Our findings indi-
cate that trust, extinguished hopes for a pure living and intrepidness are important enabling
conditions for an optimistic view on a future bioeconomic transition in Norway. As these
socio-cultural conditions are fear averse, they create a willingness for future cultural adap-
tation to the bioeconomy. The socio-cultural conditions revealed are most likely transfer-
able beyond the study’s sample. Trust in public authorities is high in Norway, and this
affects perceptions of product safety—a result that may be transferable to countries with
the same levels of trust, yet difficult to replicate in other contexts with lower levels of trust.
If systemic trust is lacking, and/or if people have their ideas about what they will expose
their bodies to which collide with central bioeconomic developments, social acceptance
will probably be low.

Nevertheless, at least, the overarching objectives of bioeconomy transitions are rela-
tively easy to agree on within most contexts. As progress moves forward with bioeconomic
transitions, the objects of social acceptance will become clearer to key social stakeholder
domains. Future research on social acceptance of bioeconomic transitions needs to focus
on these objects—i.e., objects as products, processes or institutional change. Though the
vision of what the bioeconomy will be like and what its objects will be, have yet to be set
in stone, basic socio-cultural conditions of social acceptance can be explored, as we have
shown. We encourage further research that explores the generalizability of these condi-
tions, operationalized in form of a quantitative (questionnaire) and/or comparative (cross
country) research design. In addition, social acceptance in this area is a welcome addition
to the underdeveloped social science dimension in bioeconomy literature and as part of
sustainability research. Studying social acceptance early in sustainability-oriented transi-
tion processes can help to identify and address social stakeholders’ concerns for imple-
menting appropriate policies or product development that will ensure overall a wide adop-
tion of the bioeconomy.
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