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Abstract: The term bioeconomy denotes political strategies that affect all areas of life and economy
and require broad social support. Nevertheless, the term has not yet pervaded the everyday lives of
many people. It is yet unclear what effects these concepts generate in the form of associations and
what conflicts and political demands could be associated with them. Using an ethnographic approach,
different actors from the forest and wood field of action were interviewed in two study regions in
Germany, who are already, consciously or unconsciously, engaged in bioeconomy at a regional level.
Different perceptions and interpretations of bioeconomies can be identified, which are often linked to
political demands. These can be clustered into two groups. The first group refers to the forest as a
place of primary production and demands an adaptation of forest management. The second group
refers to wood as the most important raw material of bioeconomy and demands planning security
necessary for change. The paper shows that, from the perspective of the interviewees, government
action can contribute to the definition of concepts by sending clear signals and thus overcome the
limited reach of strategy papers.

Keywords: wood-based; bioeconomy; transition; regional; governance; politics; perceptions;
multi-actor

1. Introduction

In March 2020, the German government adopted the National Bioeconomy Strategy, which
describes several guidelines and measures that shall help to establish bioeconomy in Germany [1].
For this reason, it aims to achieve holistic solutions for implementation in the areas of research funding,
framework conditions, and overarching instruments. In addition to the ecological effects, social and
economic conditions are also to be taken into account. The term bioeconomy has been around for
several decades and has been repeatedly endowed with new attributions and meanings in science,
business, and politics [2]. It dates back to the economist Nicolas Georgescu-Roegen, who pointed
out the planetary limits of growth and demanded that the economy should take this into account [3].
The German bioeconomy strategy is only one of several circulating (research) strategies that draw a
picture of a grand transformation of society. It encompasses all areas of life and economy, including the
forestry sector, which this paper focuses on. In the scientific discourse about bioeconomy in connection
with the raw material wood, the term wood-based bioeconomy is often used [4,5]. The prefix indicates
the high relevance of the raw material for the great transformation. Although there is no uniform
definition of the term, wood-based bioeconomy is usually understood as “a bio-based circular economy
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that uses lignin-containing and, therefore, hard parts of stem, branches and twigs of plants such as
trees and scrubs” [5] (p. 2). The intention is to replace non-renewable raw materials with renewable
raw materials for material and energy purposes.

Previous research on bioeconomy has posed the question of whether bioeconomy should be
interpreted in terms of biomass or biotechnology [6]. Levidow et al. identify these interpretations
as “two contending visions of the bio-economy” [7] (p. 40). Staffas et al. conclude that the two
interpretations are to be understood as the divergent terms: bioeconomy (technological interpretation)
and biobased economy (biomass-oriented interpretation) [8]. Hausknost et al. add the agro-ecological
interpretation which is based on organic farming, broader participation, and the concept of sufficiency [9].
McCormick and Kautto argue to shift the discussion to a participatory governance that enables
sustainable development in a societal dialogue [10].

Recent research activities that emphasize the role of actors in bioeconomy mostly originate from
innovation-, stakeholder-, and/or policy-oriented research approaches. Therefore, bioeconomy forms
an overlapping research field between economic, political, and social sciences [11]. The socioeconomic
perspectives on the role of actors in innovation systems includes research questions like the importance
of actor networks and strategic decision-making for technology development and diffusion [12],
the importance of actors in regional knowledge production [13], or the identification of relevant
bioeconomy actors [14]. Leipold et al. analyze stakeholder debates in the overlap of circular economy
and bioeconomy [15]. By incorporating actors’ views in transition contexts, Falcone et al. set up a
framework of the social impacts of bio-based products [16] and Hausknost et al. discern stakeholders’
visions about different paths of bioeconomies [9]. On the sociological side of the socioeconomic
spectrum, López et al. show the actors’ scope for action in bioeconomic transition with an agency
approach [17]. Actor-oriented bioeconomic policy research adds the analysis of the interaction
between actors and policies or institutions, for example by integrating stakeholders’ expectations in a
sustainable development goals framework [18] or the resulting governance aspects of this interaction
in collaborative processes in European forest strategy formation against the background of bio-based
economies [19].

Though the need to include views from wider societal groups is already identified [20], it has
not so far been realized with an approach that incorporates technological- and biomass-oriented
interpretations on a regional level and is not restricted to one of the actor-concepts mentioned above.
For the present study, qualitative and ethnographic methods [21–23] were used to research two case
regions in Germany, focusing on actors related to forests and wood processing. This approach intends
to make the connections between political goals, economic interests and the individual views and
actions of the interviewees visible. There are already several research projects that analyze and compare
different bioeconomy strategies, but the perception and reception of these strategies by people in
specific places along the value chains of wood and in primary production have not yet been investigated.
A multi-stakeholder approach has been adopted to ensure that different perspectives are covered [24].
This paper shows how actors in the forestry and wood sector perceive the concept of wood-based
bioeconomy. The focus lies on the questions:

• Which understandings of the term are circulating among regional actors?
• What demands on politics are linked to these?

In the following, the analytical framework, the methodological procedure, as well as the research
data collected are presented. Afterwards, the understandings of bioeconomy and the demands
on politics formulated by the interviewees are described. Finally, the results of the evaluation are
discussed, and a conclusion is drawn as to what might still be necessary for the implementation of a
wood-based bioeconomy.
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2. Methods and Analytical Framework

In the first phase, a literature research was conducted to get an overview of different concepts of
bioeconomy. In addition to scientific publications, documents on the political framework conditions
worldwide, at EU level and in Germany were collected. The corpus of documents included political
(research) strategies, statements of (state) governments, and position papers, which were compared
with a qualitative content analysis. The analysis served to develop an understanding of bioeconomy
as a disparate concept that highlights different goals. Based on the assumption that in different
regions, different factors influence the perceptions and opinions of the actors, a catalog of criteria
for the selection of the study regions was subsequently created. Accordingly, the regions should
differ in terms of their economic and ownership structures, the historical-cultural imprints of their
populations, their climatic and natural conditions, their forest management structures, and in their
forest administration traditions. In addition, they should be rural in character, have at least an average
proportion of forest in Germany, and be known nationwide as landscapes. Based on these criteria,
the Swabian Alb in Baden-Württemberg and the Lusatia-Spreewald region in Brandenburg were
selected as study areas. An explorative approach was chosen to make a selection of companies,
non-governmental organizations, and authorities without presuppositions [25]. This allowed becoming
familiar with the research regions and their forestry and wood sector. In addition, it allowed to get
a broader understanding of the perceptions of bioeconomy. Stein et al. carried out a study on the
acceptance of bioeconomy in the German forestry and wood sector. Their criteria for the selection of
interviewees consisted of actors that had already spoken publicly about bioeconomy and are part of
the forestry and wood sector [26]. The approach chosen for this paper has a broader scope in order to
get a greater variety of perceptions. Actors of different types and sectoral affiliations were interviewed
on-site. The statements were synthesized in this work to a cross-regional discourse to answer questions,
such as what role the term bioeconomy and its development played at a regional level and what
opinions, motives, narratives, and perceptions were associated with it. At the same time, it had to
be ensured that all interviewees, regardless of whether they were familiar with the concept or not,
could be assigned to the bioeconomy field of action. To this end, existing value chains in the forestry
and wood industry were first identified in the study regions. Along these value chains, actors were
identified as potential interview partners. These actors were particularly visible within their regions
as representatives of the forestry and wood industry. This means that they advertised, for example,
innovative products or occupied leading positions in relevant organizations. To generate an interview
cascade at the end of the interviews, the interviewees were asked for further, potentially interesting
interview partners. The main interview period, with 29 of in total 33 interviews, took place between
January 2019 and June 2019. Persons from forest administrations and forest enterprises, forest owner
associations, companies that process, trade, certify or manage wood, from nature and environmental
protection or local politics were interviewed. Participation was voluntary on request and there was no
payment or expense allowance. The interview partners were assured of anonymity and the names
were pseudonymized. For the data collection, guideline-based interviews were conducted consisting of
questions based on theory and hypotheses [27]. The interviews were conducted in German. Passages
with quotations have been translated by the authors. In the interviews, questions were asked about
topics, goals, and conflicts in their field of activity as well as their personal relationship to forests
and wood. The interviewees thus implicitly established connections to the wood-based bioeconomy.
Only towards the end of the interviews, the interviewees were asked directly whether they were
familiar with the term bioeconomy and what their comprehension was. This was intended to reduce the
interviewees’ influence on the answers as much as possible [28]. The interview period was continued
until clear redundancies were found in the statements [29]. Table 1 gives an overview of the distribution
of IPs (interview partners) across the regions, their respective professional approach to the topic,
and their previous experience with the term bioeconomy.
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Table 1. Distribution of the interview partners according to their respective fields of activity in the two
research regions.

Swabian Alb Lusatia Spreewald

Forest administration (state) IP 4, 9 IP 11 *, 15, 26

Forest administration (municipal) IP 2 * IP 14, 21

Forest owners/forestry operations IP 3, 29 IP 23

Wood processing IP 1, 18 *, 24 *, 25, 30, 33 IP 5 *, 19, 27

Nature conservation/cultural landscape IP 7, 8, 13 IP 12, 16, 20, 32

Local politics IP 17, 22 -

Certification/renaturation/funding IP 10 *, 31 * IP 6 *, 28

Total 18 15

* = Familiar with the Term.

For the analysis of the interviewees’ statements, bioeconomy served as a term from the research
field in Pierre Bourdieu’s sense of field theory [30]. For Bourdieu, the term of the field is variable
and does not aim at the description of ‘the truth.’ It rather serves to visualize and connect the
different systems of meanings and the respective habitus. Bioeconomy is thus not firmly defined but
is fed by the different understandings. It is not a matter of differentiating between right and wrong
answers, but of making the connections between the term and other topics visible. Starting from the
situated knowledge of the interviewees, it is not about the objectivity of the statements, but about
making visible the knowledge and related positions and perspectives [31]. At the same time, it was
always a question of who defines bioeconomy and how. Not only did the interviewees have different
understandings of bioeconomy, there were also different definitions in the strategy papers and research
initiatives. This was due not only to the knowledge base but also to the different interests involved [32].
For an explorative approach, the interviewees’ understandings of bioeconomy were regarded as their
definitions and therefore the term bioeconomy was used in the plural. Bioeconomies as a field term
allowed a broader understanding in order to make other interpretations of the term analyzable. At the
beginning of the analysis, there was an open coding to deconstruct the field [33]. Thus, the theory-based
hypotheses were expanded to include those topics of the interview partners that were not previously
apparent, but exploratory. In the next step, categories were formed from this procedure and thus the
material was analyzed [21]. With regard to the questions addressed in this paper, statements could be
obtained from 20 of the 33 interviews. 12 of the remaining 13 interviewees could not or did not want to
engage with the term and therefore did not formulate any demands towards politics. One interview
had to be removed from the evaluation because the interviewee wanted to make serious retroactive
changes to the transcript.

3. Bioeconomies: Understandings and Associations of the Interview Partners

Of 33 interviewees, eight were familiar with the term bioeconomy. Only two of the interview
partners referred to the research strategy of the Federal Ministry of Education and Research [34] and the
National Bioeconomy Policy Strategy [35], as well as the National Bioeconomy Strategy [1], which was
still in the process of being developed at the time of the interviews. The remaining interviewees did not
name any concrete connections or sources. Overall, the understanding of bioeconomies was diverse
among those who knew the term. This was because they attached different importance to various
aspects more or less important from their personal or professional perspective. Table 1 also shows
that those interview partners who were already familiar with the term are homogeneously distributed
both across the various groups and across the two study regions. Interview partners who had never
heard of bioeconomies were asked to freely associate. The majority of these interviewees were close
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to the topics formulated in the strategy papers. In the following, the understanding of wood-based
bioeconomies from the data collection is presented.

Regardless of their professional topic-approach, the interviewees who were already familiar with
the term usually cited the substitution of fossil fuels by renewable raw materials in the economy as the
central element of bioeconomies (IP 10, IP 11, IP 18, IP 24): “The entire economic cycle is currently based
on fossil fuels. [ . . . ] This means that the economic cycle as a whole must be transformed completely”
(IP 10, Pos. 100). The change was described as imperative, desirable, and encompasses all areas of
economic activity, from the primary production of raw materials to the products for the consumer.
The prefix ‘bio-‘ was equated with sustainability because fossil raw materials such as crude oil would
no longer be used (IP 10). For actors from the forestry and wood sector in both regions, it seemed
to be self-explanatory that wood is a guarantee for sustainability regardless of whether they were
familiar with the term or not. Wood-based bioeconomies could be considered sustainable, according to
a senior manager of a state-owned forestry enterprise, if “the conversion process is carried out in the
way Carlowitz described sustainability, so that future generations will get the same yield from the
ecosystem as we get today” (IP 11, Pos. 75). The reference to Carlowitz is often used because he was the
first to develop sustainable yield forestry [36]. At the same time, interviewees questioned the blanket
connection between wood and sustainability. It was also a question of how the raw material was used.
One interviewee, who is active in environmental protection, associated a non-sustainable economic
system with this and considered that “it is illusory to simply change everything to biobased and just
keep going on” (IP 13, Pos. 188). She did not know the term bioeconomy but associates limits with
growth. She referred to concepts of sufficiency and post-growth theories. For her, bioeconomy meant
concentrating on “regional cycles and not an economy geared to growth” (IP 13, Pos. 143). The switch
to biobased resources would hardly bring about any improvements if resource consumption were
not reduced and energy saved at the same time (IP 13). The managing director of a wood-processing
company also observes a tension between economy and ecology but points out that questions of
sustainability must be compatible with economic conditions: “Will it cope with our sustainability
concept, our thought ‘We want to do something good for the environment here’, will it do justice
to that? Otherwise, I would not do it. But once that first question is answered, the second question
is ‘To what extent can we afford it?’ And if we cannot afford it, then we should steer well clear of it.
Because if we are broke, then I have achieved nothing at all” (IP 25, Pos. 120).

The interviewees who were already familiar with the term easily linked the concepts to the raw
material wood. For the senior manager of a state-owned forestry enterprise, wood was perhaps the
most important raw material for bioeconomies. For him, there was no alternative to the goals of the
German government’s strategy paper and wood is indispensable for its implementation: “[ . . . ] if you
follow this strategy, and there is no other option, then wood is the raw material of the future [ . . . ]”
(IP 11, Pos. 22). Therefore, wood should be increasingly used as a building material. This would also
allow CO2 to be bound in the long term, which would make an important contribution to achieving
climate goals. The substitution of other raw materials with wood was therefore not only economically
necessary but also a contribution to environmental protection. Wood was also available in the required
quantities (IP 11).

In addition to changes in the forest management and the guaranteed supply of wood as a raw
material, interviewees from both regions and all professions, of whom only three knew the term,
mentioned a need for new, innovative technologies and products (IP 2, IP 10, IP 11, IP 18, IP 25,
IP 30, IP 33). It was important to research and develop possibilities of chemical wood pulping and new
material uses of wood fibers. So far, there are no established markets and a lack of products made of
wood, which would allow an extensive transformation. This was related to the fact that, partly due to
legislation, regulations, or lack of funding, existing ideas from the research were not feasible for the
market. At the same time, a representative of a large international forest certification system saw great
potential for a pioneering role for Germany: “[ . . . ] because now we can say that we are a country that
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brings technologies to the market to use renewable resources for everything that is today made from
fossil fuels, products or raw materials” (IP 10, Pos. 110).

The demands for research and development were repeated by various interviewees with ideas of
future circular economy management in the forestry sector and the further development of concepts
such as “cradle to cradle.” It was emphasized that in wood-based bioeconomies, the relationship
between material and energy usage of wood would change. Material usage would then become
more attractive compared to direct energy usage because, in addition to the effect of long-term CO2

sequestration, it would also be possible to achieve higher added value (IP 11, IP 18, IP 25). Potentials
for value creation were also seen in the regional availability and processing of wood because this was
associated with greater independence from imports of other resources (IP 10, IP 18, IP 22, IP 25).

Table 2 gives an overview of the associations and the arguments, from which they were derived.
Most associations occur in both groups (term familiar/not familiar). Regional disparities could not
be identified.

Table 2. Understandings and associations of the interview partners.

Argument Term Familiar (X) Association

Wood = organic = sustainable X
Sustainability

Regional cycles

Limits to growth, sufficiency

Raw material availabilityWood = most important raw material in bioeconomies X

Wood is available X

Cost of environmental protection
Business-related

Market potential X

New technologies and products needed
Innovation

Cradle to cradle X

Replace fossil by renewable resources X

SubstitutionTimber construction, CO2 storability of wood X

Independence from imports

4. Demands on Politics

Concerning the thematic orientation of this chapter, no serious differences could be found between
interview partners who already knew the term and those who did not yet know the term (See Table 1).
The results presented were structured in such a way that political demands, which were mentioned by
a majority of interviewees, are presented first. This is followed by individual demands. Then those
which are to be assigned to clusters (e.g., all entrepreneurially active interview partners). Finally,
demands are presented that were put forward by various interviewees without being able to be
assigned to a specific cluster.

Most interviewees from both regions and all professions, regardless of whether they were
familiar with the term or not, cited the CO2 storability of wood as the decisive argument for using
this raw material. At the same time, comparisons were made with other raw materials, and their
production conditions and energy consumption were discussed. According to the managing director
of a wood-processing company, these advantages must be used and promoted consistently, because
only wood was available in the required quantities. “The only thing that can represent bioeconomy is
wood: renewable raw material in the forest, wood, storing CO2; of course, we can make it out of straw
and anything else. But that is field cultivation, which is completely different from a forest. [ . . . ] I think
the bioeconomy is us, the forest owners, the wood industry, right up to those making chipboard, paper,
or something else. Whoever somehow processes the grown trees and thus binds the CO2 in some way,
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in the medium and long term. If possible over generations and in several cascades” (IP 18, Pos. 115).
Most of the interviewees therefore pointed to the need to promote wood as a building material more
aggressively, e.g., in the form of inner-city densification in urban development (IP 10).

There were various demands and proposals for the choice of the political steering instrument.
For example, the managing director of a wood-processing company would like to see the value-added
tax for wood products reduced to seven percent (IP 25). The manager of a large private forest estate
proposed financial compensation for timber construction via some kind of intervention account,
inspired by the German “Ökokonto”: “If you build with wood, build CO2 neutral, you will be credited
with points. [ . . . ] This will then cost nothing and will also bring an unbelievable amount because
otherwise, they pay a fortune for a compensation area or ecological upgrading” (IP 30, Pos. 108).
A high-ranking local politician put up a timber construction obligation for discussion. Building
regulations should be made more wood-friendly: “So that people build with standards that are
oriented towards wood and not with standards that are oriented towards concrete.” (IP 17, Pos. 48–52).
Additionally, the necessity to include environmental costs into resource utilization was emphasized.
This would automatically lead to an increase in the price of fossil raw materials and thus to a more
realistic market entry of bioeconomic products. The CO2 tax was also a recurring theme across all
interviews. It was also argued that wood as a raw material is regionally available and that, for example,
the public sector could contribute to the avoidance of CO2 emissions by choosing building materials
with short transportation routes for public infrastructure (IP 13, IP 18, IP 32).

In addition, sector-specific demands on politicians were apparent. Entrepreneurially active players
repeatedly state that they were waiting for political frameworks to be set. In this context, however,
the promotion of bioeconomic investments was not always the top priority. Rather, they generally
complained about contradictory statements, a lack of political guidelines and planning reliability.
One interviewee, who is active in the timber trade, described a risk in investments that could be
minimized by binding regulations: “Reliability is crucial for economic enterprises. No matter in which
direction. [ . . . ] and it has to be valid for a certain period of time because if they [ . . . ] simply build
a new site like this [ . . . ] it will cost billions” (IP 1, Pos. 124). Politicians should not rely on the
market alone to regulate the change described above. Existing structures were often not adapted to
bioeconomic products, which, however, could be decisive for the economic efficiency of these products.
An entrepreneur from the field of biobased plastics described such inhibitory regulations using the
example of a newly adopted packaging ordinance. This regulation did not consider bioeconomic
products, which meant that such products were regarded as impurities in the disposal process, which in
turn lead to unnecessarily high disposal costs. Innovative products geared towards sustainability were
thus put at a disadvantage (IP 5).

Wood as a raw material was differentiated from other renewable raw materials from agriculture.
It was emphasized that only wood would be available in the required quantities (IP 2, IP 10, IP 11,
IP 18, IP 25). As a consequence of the increasing substitution of fossil raw materials and energy sources
with wood and wood-containing products, however, the demand would continue to rise. In this context,
the head of a local authority responsible for both nature conservation and forests pointed out that wood
production does not have to be sustainable by itself: “ . . . at some point, I will of course [ . . . ] reach the
limit. I cannot produce the raw material wood infinitely” (IP 2, Pos. 67). For the implementation of a
wood-based bioeconomy, therefore, forest areas would have to be reforested and additional land has to
be made available for silviculture—land that would then be lacking for agriculture. To prevent further
pressure on agriculture, policymakers should have to take measures because soil sealing of agricultural
land was simply too cheap (IP 2). Another interviewee from the field of forest certification saw unused
potential in the mobilization of wood. For example, there are “afforestation areas [in the region] that
are no longer used today. I clearly see the potential for increasing the volume of wood that we produce”
(IP 10, Pos. 89). At the same time, some interviewees called for forest conversion to resilient forests
and rejected monocultures (IP 2, IP 6, IP 14). Here, too, targeted governance was needed. A senior
employee of a state-owned forestry enterprise expressed the hope “that with last year’s record summer
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we can slowly set the course for this. Now we are getting an implementing regulation, a new one
[in the region], which is perhaps a little better placed. This is my big goal, to get away from these
pure pine stands, towards climate-plastic mixed forests” (IP 14, Pos. 22). However, the question of tree
species selection was not uncontroversial in the context of this forest-related discussion, which has
been going on for many years. The managing director of a large private forest owner pleaded for
well-known species and argued from his practical experience: “We [have] autochthonous fir trees here,
which all break down [ . . . ]. We have the ‘fir engraver beetle’ [Pityokteines curvidens], the ‘small fir
bark beetle’ [Cryphalus piceae], and the ‘european silver fir weevil’ [Pissodes piceae] inside. All three at
the same time. So much for the fir’s climate resistance. All the beech trees kick the bucket. The tree
species, to put it in a nutshell, that causes the least problems because it causes the most problems,
but we know how to deal with it, that is the spruce. It falls over in a storm and the beetle eats it when
it is warm. And I can do something about both. [ . . . ] I can raise it so solidly that it only falls over
when the oak tree does, and then we are powerless, yes. And that is what we are doing here, and then
the spruce is a great tree species, by the way, the only one you can make anything out of, the only one”
(IP 3, Pos. 40). A senior employee of a state-owned forestry enterprise mentioned forest subsidies as a
possible political incentive instrument to promote the conversion to climate-stable forests. However,
in his opinion, this would require a fundamental revision of the funding criteria: “At present, funding
is provided in such a way that those who build a fence practically clear it and plant trees there receive
funding, and those who do a much better job ecologically, produce a great result, receive nothing.
We should promote according to the result, and with that, we could set a completely different course
through policy” (IP 14, Pos. 134).

The debates about the forest of the future were characterized by climate change on the one
hand and growing demands on multifunctional forests on the other. This also raised questions
about the property rights of forest owners and the possibilities of monetizing ecosystem services.
The surveyed stakeholders agreed that it was necessary and justified to relieve the burden on forest
owners (IP 1, IP 3, IP 4, IP 10, IP 18, IP 23, IP 26). The managing director of a large association of forest
owners formulated the desire for a political and social rethinking in such a way that “a price is paid to
the forest industry for the positive external effects and public goods” (IP 23, Pos. 32). Forest owners had
an economic interest in this. They saw it as a source of income that can at least partially compensate for
the losses caused by drought, beetle infestation, etc. [IP 23]. A representative of nature conservation
urged to act with a sense of proportion in such control instruments and to keep climate and nature
conservation in mind together: “The fight against climate change has become more important [ . . . ]
but I think the biodiversity crisis is the second big crisis. [ . . . ] I think it is a pity that the authorities are
not aware of this” (IP 13, Pos. 39–43).

Table 3 picks up the derived associations from Table 2 and links them to the proposed measures
put forward by the interview partners. These result in demands that can be summarized in two
main complexes. Firstly, those that relate to the forest as a place of primary production and demand
silvicultural adjustments. The second complex refers rather to the handling of the raw material
wood, which must be accompanied by a high measure of planning security. As with the associations
(see Table 2), no regional disparities could be identified.

From all sides, political actors were thus assumed a certain inertia. Despite their different
professions, all interviewees agreed that the government had a duty to provide a consistent framework
for forest management and wood processing. More action and less reaction were required. They should
“say that this is the direction we should take and that is what we imagine for Germany [ . . . ] or for this
region” (IP 26, Pos. 118).
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Table 3. Demands on politics by the interview partners.

Association Topic Measures Demands

Sustainability/raw material availability

Additional areas for forestry

Forest-related demands for
adaption of forest management

Mobilize unused potentials

Silvicultural adjustment, resilient forests

Forest subsidies by pricing in external effects

Ecologically oriented funding

Consistent framework for forest management
and wood processing

Relieving forest owners

Business-related/innovation/substitution

Reduction of value added taxes

Wood-related demands for
planning reliability

Financial compensation

Adjust building regulations

Include environmental costs

CO2-tax

Public sector = trend setter

Overcome inhibitory regulations

5. Discussing Necessary Change and Forms of Critique

The perceptions of bioeconomies also included forms of criticism that should be taken into
account when striving for broad social acceptance. The critical voices emphasizing the limits of
growth pointed out that approaches such as sufficiency or post-growth were not sufficiently taken
into account in bioeconomies. For a comprehensive change, it would not be sufficient to replace
all non-bio-based raw materials. A recent monitoring of German bioeconomy also points out that
additional efforts are needed [37]. In addition, Hausknost et al. have presented other visions of
bioeconomies beyond the emphasis on biotechnology and growth [9]. The substitution of fossil
raw materials also challenged the understanding of sustainability if it encompassed more than the
reference to Carlowitz. Nicolas Georgescu-Roegens, who coined the term bioeconomy, thus described
a growth-critical and ecological economic science [38,39].

Talking about (wood-based) bioeconomies, the question arose of whether forestry and wood
industry were not already engaged in bioeconomies. After all, they already sustainably managed a
renewable raw material. Or was it rather biotechnological innovation that would transform forestry
in the future? These two competing interpretations (biological raw material vs. biotechnological
production) also reflected the state of research in the forestry sector [6,9]. Two interviewees saw the
forestry and wood sector as the most important field of action for bioeconomies. The fact that this was
a ‘key sector’ of bioeconomies has already been highlighted in a study on the positions of stakeholders
in the forestry and wood sector [26]. In the present study, it is noticeable that those who were active in
political work hold this position. They, therefore, fitted the criteria of interview partners who have
already publicly expressed their views on the topic and were politically active.

The results in Tables 2 and 3 call for measures to promote the processing of raw materials
(wood-related measures). This promotion could be achieved by stimulating wood utilization
(reduction of value-added tax, public sector as trendsetter, etc.) or restricting competing raw materials
or processes (CO2-tax, building regulations, etc.) This adds to and specifies the suggestions made
by Pannicke et al. for political actions [4]. More than half of the required forest-related measures
are not linked to the raw material, but to the production base. This means that an increased use of
wood risks to jeopardize the arguments (Table 2) of the raw material (“wood = organic = sustainable”,
regional cycles, etc.) which are perceived as positive. The distinction between forest-related and
wood-related demands also reflects the dichotomy of the interpretations of bioeconomies described
above. The question of more state regulation or liberalization has traditionally had a high potential
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for conflict in forest policy. While representatives of the economy, such as (private) forest owners,
usually opposed state influence [40], the German Advisory Council on the Environment, a scientific
advisory board of the German government, tends to demand more [41]. Additionally, the question arose
in what form the state exerts or should exert influence. For the future of wood-based bioeconomies,
however, all interviewees demanded more state intervention, as described above. Despite individual
differences in detail, representatives from business and industry agreed with those from environmental
protection and nature conservation, other associations or forest managers that there was a lack of a
consistent strategy on the part of political decision-makers. What was the cause for this? Were the
actors simply overwhelmed by the complexity of the issue? On the other hand, the vast majority of
interviewees could present decisive ideas on how politics should intervene. The necessity of binding
CO2 in the long term was repeatedly referred to. However, if wood were to replace other fossil
raw materials, lock-in effects would first have to be overcome. Hagemann et al. conclude that a
decided bioeconomy policy is lacking and therefore bioeconomy was always a “by-product of other
policies” [5] (p. 17). With a different methodological approach, Purkus et al. also came to this conclusion.
They demanded a clear political framework. On the one hand, this should eliminate competitive
factors that inhibit bioeconomic processes (enabling function). On the other hand, non-sustainable use
paths should be consistently restricted and successively sorted out (restriction function). They justified
the necessity of a regulatory framework with various examples of mutually influencing market failures
that made it impossible for the markets alone to fulfill these functions, or to overcome the lock-in
in the fossil-based economy [42]. Pannicke et al. also concluded that politics should make a clear
and long-term commitment to the biobased transformation process. In their view, the success of a
sustainable change towards biobased management depended strongly on the innovation performance
of the stakeholders. They, therefore, suggested that the political framework should focus on sustainable
production and recycling management [4].

6. Conclusions

Relevant actors in wood-based bioeconomies hardly dealt with the goals and contents of political
bioeconomy strategies in their everyday lives. Only a few were familiar with the term and even
among these, there were different associations. Bioeconomies was not recognized as the holistic
concept it is meant to be since everyone only saw a part of the picture. The problems and obstacles
they faced in their day-to-day business become eo ipso problems and obstacles of the wood-based
bioeconomies. The assumption that the different conditions prevailing in the chosen regions lead
to different perceptions of bioeconomies could not be confirmed in the interviews. Although the
problems and conflicts facing the actors in their respective regions were different, this does not affect
the perception of bioeconomies and the resulting political demands.

To initiate necessary changes, the actors first expected politicians to provide reliable framework
conditions for the promotion of bioeconomic solutions. As other studies have shown, it is up to political
actors to contribute to the definition of concepts by sending clear political signals and thus influence
the behavior of actors and potential opinion leaders. This means that some future areas of conflict in
bioeconomies will also emanate from the term itself. Some of the actors’ associations were again very
close to Nicolas Georgescu-Roegens’ originally proposed meaning as a growth-critical and ecological
economic science. There is a danger that bioeconomies will be perceived as a ‘business-as-usual’
strategy in which only the raw material base is substituted by another. However, bioeconomies are
not simply the connection of biology and economy, society, etc., but the relations between these many
different areas. Birch states: “conceptually linking ‘biology’ with economies, knowledges and societies
by affixing ‘bio-’ to the front of one word or another ignores the more difficult work of understanding
the complex, evolving relations between these (very different) things” [43] (p. 916).

The question of whether (wood-based) bioeconomies are rather technological or biomass-orientated
was not relevant to the actors in this study. On the other hand, the view that bioeconomies cannot
function without wood as a raw material was, as expected, widespread in this sample from the
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forestry and wood sector. Irrespective of how the question “Where does the raw material come from?”
is answered, however, reflexive answers from the interviewees are a clear indication that the question
is relevant for many actors and thus probably also for many other people. A future communication
strategy for bioeconomies must prepare itself for pressing questions about primary production.

The actors interviewed for this paper are convinced that wood is the key raw material for
bioeconomies. This means that the raw material aspects must be given greater weight in further
discussions. The advantages and disadvantages of forest-based production thus become important
problems for the bioeconomy and need to be addressed in further policies. This is accompanied by a
need for a change in language: While the term “wood-based” mentally excludes primary production,
the term “forest-based” includes the entire production chain from the very beginning. Given that,
one should consider changing the title of this article.

For forest-based bioeconomies, several conflicts will take place close to primary production.
This involves very fundamental questions such as: Where can humans intervene in the forest? How can
they do so? What should the forest look like and for whom and what is it there for? Should trees be
felled at all? The demands made on the forest are manifold and the question of how to handle wood is
always connected to this. These questions are closely linked to the concept of multifunctional forestry
and, for example, the question of biodiversity. It is to be expected that these discussions will intensify
as concepts of bioeconomies become more widespread.
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